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Abstract

Background: My E-Diary for Activities and Lifestyle (MEDAL) is a web-based time-use diary developed to assess the diet
and movement behaviors of Asian school children.

Objective: This study aims to determine the accuracy of MEDAL in assessing the dietary intake of Malaysian school children,
using photographs of the children’s meals taken by their parents as an objective reference.

Methods: A convenience sample of 46 children aged 10to 11 yearsrecorded their daily mealsin MEDAL for 4 days (2 weekdays
and 2 weekend days). Their parents took photographs of the meals and snacks of their children before and after consumption
during the 4-day period and sent them along with a brief description of food and drinks consumed via an instant SMS text
messaging app. Theaccuracy of the children’sreports of the food they had consumed was determined by comparing their MEDAL
reports to the photographs of the food sent by their parents.

Results: Overal, the match, omission, and intrusion rates were 62% (IQR 46%-86%), 39% (IQR 16%-55%), and 20% (IQR
6%-44%), respectively. Carbohydrate-based items from the food categories “rice and porridge”; “breads, spreads, and cereals’;
and “noodles, pasta, and potatoes’ were reported most accurately (total match rates: 68%-76%). “ Snack and dessert” items were
omitted most often (omission rate: 54%). Furthermore, side dishes from “vegetables and mushrooms,” “eggs and tofu,” “meat
andfish,” and “curry” food groupswere often omitted (omission rates. 42%-46%). Itemsfrom “milk, cheese, and yogurt”; “ snacks
and desserts’; and “drinks’ food groups intruded most often (intrusion rates: 37%-46%). Compared to the items reported by the
boys, those reported by the girls had higher match rates (69% vs 53%) and | esser omission rates (31% vs 49%; P=.03, respectively).

Conclusions: In conclusion, children aged 10 to 11 years can self-report all their mealsin MEDAL, although some items are
omitted or intruded. Therefore, MEDAL isatool that can be used to assess the dietary intake of Malaysian school children.

(JMIR Pediatr Parent 2024;7:€53461) doi:10.2196/53461
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Introduction

Background

Healthy dietary patterns developed during childhood and
adolescence may track into adulthood [1]. Understanding
children’s dietary patterns is crucial when guiding them to
develop hedthy eating habits from an early age. However,
measuring the diets of school children has aways been
challenging, as doing so relies on the children’s cognitive
abilitiesand abilitiesto recall dietary intake aswell as estimate
and indicate portion size[2,3]. While parents can be the primary
proxy reporter, they may not be aware of what their child
consumes away from home [4]. When children are aged
approximately 7 to 8 years, their ability to recall without
assistance sowly develops but only for food consumed in the
past 24 hours [5], while their ability to remember and estimate
portion sizeis still limited [6]. A study conducted in Malaysia
showed that children aged 7 to 9 years can self-report their
dietary intake for lunch accurately, without proxy assistance
[7]. At the age of 8 to 12 years, children can self-report food
intake as reliably as their parents [8]. However, self-reporting
of food intake istedious and time-consuming, which sometimes
hamper the retrieval of dietary information from children [9].
Assessment tools that are intuitive, quick and simple to use,
flexible, fun, engaging, nonintrusive, and age-appropriate can
elicit the cooperation of children [9]. Therefore, to encourage
and motivate children to self-report dietary assessment protocol,
a novel assessment method may enhance the recruitment and
completion rates while maintaining an acceptable level of data
accuracy [2,10].

Children may find technol ogy-based dietary assessment methods
more attractive and appealing than paper-based methods [11].
The web-based dietary assessment method has proved to be a
practical way of assessing children’s dietary intake [12,13]. In
Singapore, a web-based time-use diary, My E-Diary for
Activitiesand Lifestyle (MEDAL), hasbeen devel oped to assess
the diet and movement behaviors of school children aged =10
years[14]. MEDAL includesfood optionsthat are popular with
the magjor ethnic groups in Asia and also captures information
on food portions, location of activities, and concurrent activities
performed by the children [14]. As Malaysia shares a border
with Singapore and the Malaysian population exhibits similar
food preferences and lifestyle behaviors, it is thought that
MEDAL can be used by them. Therefore, MEDAL has been
customized for Malaysian school children, with the addition of
typical foods and beverages, as well as various activities
practiced by Malaysian school children (eg, Solat [Muslim
prayer], standing prayer, sitting or kneeling prayer, tuition
classes and music lessons, track-and-field activities, and
EXercise).

The reference method in validating self-reported dietary intake
is direct observation, where the agreement rates (match,
omission, and intrusion rates) among direct observation,
web-based food questionnaires [15,16], and web-based food
records [17] are compared. This method provides precise
information on the types and amount of food intake, with
acceptable accuracy and good reliability [18]. However, these
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validation studies, which use direct observation as a reference
method, only validate a single meal, while validation studies
should include all meals, asthefood items consumed vary with
meal types, locations of consumption, and options available.
The previous study conducted in Singapore [14] demonstrated
that children could use MEDAL to self-report food intake for
1 meal during school recess but did not determine the accuracy
of MEDAL to self-report food intake for all meals.

In addition, direct observation was usually conducted by trained
researchers who had undergone extensive training in the visual
estimation of food consumption [18]. Therefore, direct
observation can be labor-intensive and subject to reporting errors
by the observer. In addition, direct observation may not be
feasible during situations such as the COVID-19 pandemic
when movement restriction or physical distancing hinders
researchers from directly observing the children’s food intake.
However, while children were restricted from attending school,
their parents were able to observe their children’s food intake.
To minimize the parents’ burden as proxy reporters through
direct observation, food photography by parents was adopted
in this study as an objective measure to determine the accuracy
of MEDAL in assessing the dietary intake of school children.

Objective

With this background, this study aimed to determine the
accuracy of MEDAL in assessing the dietary intake of Malaysian
school children, using photographs of their children’s meals
taken by parents as objective references.

Methods

Ethical Considerations

The protocol of this study was approved by the Universiti
Kebangsaan Malaysa Research Ethics Committee
(JEP-2019-307). Permission to conduct the study was obtained
from the Ministry of Education, Maaysia; the relevant state
education departments; and the school principals. The school
children participating in the study were provided with informed
consent forms to obtain permission from their parents before
the commencement of the study.

Study Participants

This study was conducted in April 2021 (study 1) and October
to December 2021 (study 2) during the COVID-19 pandemic.
A total of 53 children were recruited using convenience
sampling, with 25 (47%) children from 2 primary schools for
study 1 and 28 (53%) children from 3 primary schoolsfor study
2. The study 1 students attended school in person, while the
study 2 students attended classes online at home due to the
implementation of movement control orders.

Primary school children aged 10 to 11 years were recruited for
this study. Students were €ligible if they understood Malay,
English, or Chinese and had access to a computer, laptop, or
tablet with internet connectivity. In addition, their parents had
to own a smartphone with an internet connection to take food
photos before and after meals and send them to usviaan instant
SMS text messaging app (eg, WhatsApp or Telegram).
Information on the participants’ accessibility to electronic
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devices with internet access at home and their parents
accessibility to asmartphone with internet access were obtained
in the consent form.

Study Procedures

MEDAL Web-Based App

MEDAL (National University of Singapore) is a
self-administered, web-based time-use diary that captures the
diet and activities of school children aged 10 to 12 yearsin the
Asian context [14]. MEDAL was customized for use among
Malaysian school children by translating the text into the Malay
and Chinese languages and adding food and drinks that were
consumed and activities that were performed typically by
Malaysian school children. Children were requested to record
daily activities from the time they woke up until bedtime for 4
days. They could choose from 6 broad categories of activities:
“wash up/brush teeth,” “eat and drink,” “traveling,” “nap/seep,”
“sitting/praying activities,” and “active activities.”

When children recorded an “eat and drink” activity, they could
choose the food and drink items they had consumed from 14
main food and drink groups (eg, breads, spreads, and cereals,
curry or curry with coconut gravy; drinks; eggs and tofu; fast
food; fruits; meat and fish; milk, cheese, and yogurt; vegetables
and mushrooms; noodles, pasta, and potatoes; rice and porridge;
snacks and desserts; soups; and supplements). For each food
and drink item selected, the children al so chose the portion size
from 4 pictorial options (presented simultaneously) that best
matched the amount consumed [ 14]. The children could usethe
“others’ textbox if the items consumed were not listed in
MEDAL and reported the amount consumed from the following
4 options. 1/2 portion, 1 portion, 1.5 portions, or 2 portions[14].

Demonstration of the Use of MEDAL

In study 1, we conducted a demonstration session in the
computer laboratories of the participants schools. We
demonstrated how to log in and record diet and daily activities
in MEDAL. After the demonstration, the participants recorded
what they consumed and did for 2 weekdays and 2 weekend
days. For the second day, the participants were allowed to use
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school computers during recessto record their diet and activities
if they had not completed the first day’s recording, after which
they would continue recording at home for the remaining days.

In study 2, students could not attend school physically because
of a government-imposed movement control order. Thus,
face-to-face demonstration sessions for the students were not
possible, and web-based demonstration sessions via Google
Meet (Google LL C) were conducted instead. We demonstrated
how to log in and record diet and activity entries with a
prerecorded video. After the demonstration, the participants
continued recording their entries at home using their own tablets,
laptops, or computers.

Food Photography by Parents

Before the commencement of the study, all parents from both
study periods were provided with standard guidelines on how
to photograph the food their children were going to consume.
To ensure compliance, remindersto take food photographswere
sent to the parents’ SM S text messaging app twice aday before
breakfast and dinner. During the 4 days of the study period,
parents were required to photograph al the food and drinks
consumed by their children, before and after consumption, for
all medls, that is, breakfast, lunch, dinner, and snacks.

In study 1, the parents photographed all meals consumed by the
children during nonschool times, while we photographed the
school recess meal for the non-Muslim participants. Most
Musdlim participants (16 out of 25, 64% children) could not eat
and drink during school recess, as study 1 was conducted during
the Ramadhan fasting period.

In study 2, the parents photographed all meals consumed by the
children as the children attended classes at home. Every day,
parents sent photographs of the food and drinks before and after
consumption, along with a brief description of what had been
consumed, to us via an instant SM'S text messaging app such
as WhatsApp (Meta Platforms) or Telegram (Telegram FZ
LLC). Figure 1 presents photographs with a description of the
food and drink consumed. Figure 2 presents examples of food
photographsfor breakfast, lunch, dinner, and snackstaken before
and after consumption.
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Figure 1. Photographs of the food taken before and after consumption, with atext description of the food consumed.
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Figure 2. Examples of food photographs taken by parents before and after consumption of breakfast, lunch, dinner, and snacks.

Anthropometric Measurements

Instudy 1, werecorded children’santhropometric measurements
at schools. Height was measured using a portable Seca
stadiometer (Seca213, SECA, Hamburg, Germany) and weight
using a Seca weighing scale (Seca 803, SECA, Hamburg,
Germany). In study 2, anthropometric measurements of children
were self-reported by parents due to the movement control order.
Parentswere asked to submit their children’s height and weight.
Guidelines on how to make proper measurementswere provided
to the parents. School records of the participants’ most recent
height and weight were used if home measurements were
impossible.

BMI was cal culated from body mass (kg) divided by the square
of height (m?). BMI for age was cal cul ated based on the World
Health Organization growth reference for individuals aged 5 to
19 years[19]. Z scores for BMI for age were determined using
the World Health Organization AnthroPlus (version 1.0.3) [20]
software. The cutoff valuefor BMI for age for underwei ght was
<-210 -3 SD, overweight was >1 SD, and obesity was >2 SD.
Values within > -2 SD and <1 SD were classified as normal
weight.
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Data Processing

The accuracy of the child-reported food items was determined
by comparing the self-reports of meal intake in MEDAL with
the objective measures of food photographs taken by parents.
Parents took photographs of the food before and after
consumption for each meal taken by their childreninthe 4 days
corresponding to the days of record in MEDAL. The meals
included breakfast, lunch, dinner, and snacks or desserts. The
food photographs taken by the parents for each meal were
matched with the self-report by the children in MEDAL. The
food photographs that matched the MEDAL diet entries for a
meal were used for analysis. Missing food photographs or
MEDAL entries were excluded from the analysis.

Food itemsin MEDAL include singleitems (eg, drinks, snacks,
or desserts); composite meals consisting of staple food items
with ingredients from the various food groups (eg, fried
noodles); and components of mixed meals consisting of staple
food items (eg, white rice) with side dishes (eg, steamed meat)
[21]. Food items were classified into 14 food groups.

The accuracy of self-reported meals was determined by
comparing the self-reported food itemsin MEDAL to the food
items depicted as consumed in the photographs sent by the
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parents before and after consumption and classifying them as
matches, omissions, and intrusion rates [17].

An “exact match” refers to a situation in which the food item
self-reported by a child in MEDAL matches, to the maximum
extent, the food item depicted in the reference photo provided
by the parent. An “approximate match” refersto asituation in
which thefood item self-reported by achild in MEDAL matches
with slight variations to the food item depicted in the reference
photo. For example, a parent provides a reference photo of a
glass of full cream milk their child had consumed. However,
the child self-reported having consumed low-fat milk in
MEDAL. The 2 food items are not identical but are recognized
as similar, as they belong to the milk category. An “intrusion”
refersto food itemsthat are self-reported by achild in MEDAL
but are not depicted in the reference photo, whilean “omission”
refers to food items that are depicted in reference photos but
are not self-reported by the child in MEDAL. For instance, if
a child self-reported consuming noodles in MEDAL, but this
consumption was not observed in the reference photo provided
by parents, this would be considered an intrusion. In contrast,
if the reference photo showed that the child had consumed white
rice, but the child did not self-report any food or drinks, this
would be classified as an omission.

Theformulasfor cal culating the match, intrusion, and omission
rates are as follows [17]:

Statistical Analysis

Descriptive statistics was used to summarize the characteristics
of participants. The data were not normally distributed;
therefore, the Mann-Whitney U test was used to test the
differences in age between study 1 and study 2 participants.

Pearson X? test and Fisher exact test were performed to compare
the characteristics of study 1 and study 2 participants. The
accuracy of self-reported food items was determined and
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expressed as median match rate (%), intrusions rate (%), and
omissionsrate (%). Furthermore, the Mann-Whitney U test was
used to determine the difference in match, intrusion, and
omission rates between the boys and girls. Kruskal-Wallis test
was used to compare the median match, intrusion, and omission
rates among different meals; then, the Bonferroni post hoc
Mann-Whitney U test was used to identify the significant paired
groups among the different meals. The match, omission, and
intrusion rates by food group were presented as percentages
(%). Statistical analysiswas performed using the SPSS Statistics
(version 25.0; IBM Corp) [22]. A significance level of P<.05
(95% CI) was adopted.

Results

Overview

Flowcharts of participantsfrom both study periods are presented
inMultimedia Appendix 1. A total of 53 studentswererecruited
for both study periods, with 25 (47%) children in study 1 and
28 (53%) childrenin study 2. However, after excluding children
who did not complete MEDAL or whose parentsdid not provide
any food photographs, only 46 (87%) children were included
inthe analysis. All food photographsfor all meals sent over the
4 days that corresponded to the MEDAL diet entries were
includedintheanaysis. Only thefood photographsor MEDAL
diet entries of the eating occasions that were missing were
excluded from the analysis.

Overall, 65% (30/46) of the participantswere girls, 30% (14/46)
were overweight and obese, and 82% (38/46) completed 3to 4
days of recording in MEDAL (P=.76, P=.60, and P=.22,
respectively; Table 1). However, a significant association was
found among the ethnic groups between study 1 and study 2
(P=.004). A higher proportion of Malays (ethnic mgjority group)
was found in study 1 than in study 2. This was because study
1 participants were recruited from national -type schools, while
study 2 participants were recruited from national-type and
Chinese schools. The median age of childrenin study 2 (median
10.8, IQR 10.56-11.26 years) was significantly higher than the
median age of children in study 1 (median 10.2, IQR 9.9-10.4
years, P<.001). The higher median age of children in study 2
was due to study 2 being conducted near the end of the year.
Differences in sex, weight status, and the number of days of
MEDAL completion between participants in study 1 (21/46,
46%) and study 2 (25/46, 54%) were not significant (P=.76,
P=.60, and P=.22, respectively).
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Table 1. Characteristics of participantsin study 1 and study 2 (n=46).
Characteristics Total (n=46) Study 1 (n=21) Study 2 (n=25) P value
Sex, n (%) 762
Boys 16 (35) 8(39) 8(32)
Girls 30 (65) 13 (62) 17 (68)
Age (y), median (IQR) 10.53 (10.2-10.95) 10.2 (9.9-10.4) 10.8 (10.56-11.26) <001P
Ethnicity, n (%) .004°
Chinese 18 (39) 3(14) 15 (60)
Malay 25 (54) 16 (76) 9(36)
Others 3(7) 2(10) 1(4)
BMI status, n (%) 60°
Underweight 3(7) 2(10) 1(4)
Normal weight 29 (63) 14 (67) 15 (60)
Overweight 8(17) 2(10) 6 (24)
Obese 6 (13) 3(14) 3(12)
Number of days of completion of My E-Diary for Activitiesand Lifestyle, n (%) 22C
<1 24 0(0) 2(8)
1 3(7) 2(10) 1(4)
2 3(7) 2(10) 1(4)
3 7 (15) 1(5) 6(24)
4 31(67) 16 (76) 15 (60)

3P values were assessed by the Pearson x2 test (categorical).
bp values were assessed by the Mann-Whitney U test (nonparametric).
P values were assessed by the Fisher exact test (categorical).

Match, Omission, and I ntrusion Rates

Table 2 presents the match (%), omission (%), and intrusion
(%) rates observed between the food photographs received from
the parents and self-reported food and drink items by the
participants in MEDAL. The match, omission, and intrusion
rates were 62%, 39%, and 20%, respectively. The total match
rate was further broken down into exact match rate and
approximate match rate, which were 60% and 1%, respectively.
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The median exact match rate (P=.03), total match rate (P=.004),
and omission rate (P=.004) were significantly different among
meal types. Of all meals, snacks showed a significantly lower
total match rate (53%) than breakfast (83%) and dinner (75%;
P=.01 and P=.02, respectively). Furthermore, snacks consumed
were omitted more often (47%) than breakfast (18%) and dinner
(25%; P=.01 and P=.02, respectively). Post hoc tests failed to
indicate any significant difference among the meal types for
exact match rate.

JMIR Pediatr Parent 2024 | vol. 7 | 53461 | p.14
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING

Chong et a

Table 2. Percentage of the match, omission, and intrusion rates observed between photographed meals and self-reported individual food and drink
itemsin My E-Diary for Activitiesand Lifestyle (MEDAL).

Variables Observed  Reported  Approximate Exact match rate  Total matchrate  Omission rate Intrusion rate
item® n  item,n  matchrate (%), (%)% median (%), median (%), median (%)9, median
median (IQR) (IQR) (IQR) (IQR) (IQR)
Onthebasisof eachmea 1267 1004 1.4(0-6.4) 60.3(40.1-79.8) 61.6 (46-86.4) 39.3(15.8-54.8) 19.5(5.9-44.2)
(n=46)
Meal types
Breakfast (n=41) 330 301 0(0-6.3) 76.3(66.7-100) 82.5(66.7-100)  17.5(0-33.3) 0(0-25)
Lunch (n=27) 329 215 0(0-6.3) 64.3(43.8-68.8) 64.3 (50-75) 35.7 (25-50) 0(0-11.1)
Dinner (n=43) 526 445 0(0-6.3) 75.0(51.1-79.2) 75.0(66.7-83.3) 25.0(16.7-33.3) 4.2 (0-24.4)
Snack (n=21) 82 43 0 (0-0) 52.8 (25-100) 52.8 (25-100) 47.2 (0-75) 0 (0-50.0)
P value’ N/AT N/A .06 .03 .004 .004 .09
Sex)
Boys (n=16) 440 339 4.0 (0-6.6) 49.2 (31-64.2) 53.0(66.4-33.5) 49.1(36.6-82.3) 29.7 (13-57.5)
Girls (n=30) 827 665 1.1(0-6.8) 64.6 (48.6-87) 69.1(55.9-87.2) 30.9(13.3-44.1) 16.6 (4.4-32.5)
P valuek N/A N/A .94 .07 .03 .03 .26

3N umber of food items depicted in photographs.
BNumber of food items reported in MEDAL.

CApproximate match is defined as a similar food with aslight variation, eg, full-fat milk and low-fat milk. Approximate match = (number of food items
reported in MEDAL with approximate matches/number of food items photographed by parents) x 100.

dExact match is defined as a selection of the same food or drink item in both the photograph and self-report in MEDAL. Exact match rate = (number
of food items reported in MEDAL with exact matches/number of food items photographed by parents) x 100.

®Total match rate = (number of food items reported in MEDAL with exact and approximate matches/number of food items photographed by parents)
x 100.

fOmission is defined as a food or drink item depicted in the photograph but not reported in the self-administered MEDAL report. Omission rate =
(number of food items reported in MEDAL with omissions/number of food items photographed by parents) 100 = [omissions/(omissions + matches)]
x 100.

Yintrusion is defined as a food or drink item reported in MEDAL but not depicted in the photograph. Intrusion rate = (number of food items reported
in MEDAL with intrusions/number of food items reported in MEDAL x 100 = [intrusiong/(intrusions + matches)] x 100.

PK ruskal-Wallis test (P=.05) and Bonferroni post hoc Mann-Whitney U test indicated that “snacks’ had significantly lower total match than breakfast
(P=.01) and dinner (P=.02) and higher omission than breakfast (P=.01) and dinner (P=.02).

IN/A: not applicable.
JResults show the rates for all mealsfor all 4 days.
KThe Mann-Whitney U test (P=.05).

Compared to boys, girls reported more total matches (69% vs and “noodles, pasta, and potatoes’ categories, the

53%) and fewer omissions (31% vs 49%; P=.03, respectively).
There was no significant difference between boys and girlsin
exact match, approximate match, and intrusion rates (P=.07,
P=.94, and P=.26, respectively; Table 2).

Food Groups Reporting Accuracy

The match, omission, and intrusion rates of thefood itemswere
further analyzed by food groups (Table 3). At the food-group
level, the “rice and porridge’; “breads, spreads, and cereals’;
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carbohydrate-based items, were reported most precisely (total
match rates. 68%-76%). More than haf of the “snack and
dessert” items were omitted (omission rate: 54%). The side
dishes that tended to be omitted by the participants were
“vegetables and mushroom,” “eggs and tofu,” “meat and fish,”
and “curry” (omission rates: 42%-46%). The food categories
of “milk, cheese, and yogurt”; “snacks and desserts’; and
“drinks” intruded most often (intrusion rates: 37%-46%).
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Table 3. Percentage of matches, omissions, and intrusions observed between photographed meals and self-reported individual food and drink itemsin

My E-Diary for Activities and Lifestyle (MEDAL) by food groups.

Food groups Total observed ~ Total reported  Matches, n (%) Omissions®, n (%)  Intrusions®, n (%)

items® n (%)  items”, n (%)

Total® Approximate’  Exact

Rice and porridge 195 (90.7) 168 (78.1) 148(75.9) 10(5.1) 138(70.8)  48(24.6) 20(11.9)
(n=215)
Fast food (n=36) 32(89) 28 (78) 24.(75) 2(6.3) 22 (68.8) 8(25) 4(14.3)
Breads, spreads, and 73(89) 61 (74) 53 (72.6) 2(2.7) 51 (69.9) 21(28.8) 8(13.1)
cereals (n=82)
Noodles, pasta, and 75 (91) 58 (71) 51 (68) 3(4) 48 (64) 24 (32) 8(13.8)
potatoes (n=82)
Soups (n=38) 34 (89) 27 (71) 23 (67.6) 3(8.8) 20 (58.8) 12(35.3) 4(14.8)
Drinks (n=277) 201 (73) 209 (75) 131(65.2) 10(5) 121 (50.2)  68(33.8) 78(37.3)
Milk, cheese, andyo- 31 (66) 35 (74) 19 (61.3) 0(0) 19 (61.3) 12 (38.7) 16 (45.7)
gurt (n=47)
Fruits (n=71) 58 (82) 48 (68) 34 (58.6) 0(0) 34 (58.6) 23(39.7) 14 (29.2)
Curry (n=24) 19 (79) 16 (67) 11 (57.9) 4(21.1) 7(36.8) 8(42.1) 5(31.3)
Meat and fish (n=196) 187 (95.4) 116 (59.2) 108 (57.8)  13(7) 95 (50.8) 79 (42.2) 9(7.8)
Eggs and tofu (n=95) 90 (95) 54 (57) 50 (55.6) 0(0) 50 (55.6) 41 (45.6) 4(7.4)
Vegetablesand mush- 174 (91.1) 112 (58.6) 96 (55.2) 9(5.2) 87 (50) 80 (46) 16 (14.3)
rooms (n=191)
Snacksand desserts 98 (78.4) 72 (57.6) 45 (45.9) 0(0) 45 (45.9) 53 (54.1) 27 (37.5)

(n=125)

3N umber of food items depicted in photographs.
BN umber of food items reported in MEDAL.

®Omission rate = (number of food items reported in MEDAL with omissions/number of food items photographed by parents) [100 = omissions/(omissions

+ matches)] x 100.

Yintrusion rate = (number of food items reported in MEDAL with intrusions/number of food items reported in MEDAL) 100 = [intrusions/(intrusions

+ matches)] x 100.

®Total match rate = (number of food items reported in MEDAL with exact and approximate matches/number of food items photographed by parents)

% 100.

prproximate match rate = (number of food items reported in MEDAL with approximate matches/number of food items photographed by parents) x

100.

9Exact match rate = (number of food items reported in MEDAL with exact matches/number of food items photographed by parents) x 100.

Discussion

Principal Findings

Overdll, the match, omission, and intrusion rates in this study
were 62%, 39%, and 20%, respectively. We found that girls
reported more total matches and made fewer omissions than
boys. At the food-group level, carbohydrate-based items such
as “rice and porridge”; “breads, spreads, and cereals’; and
“noodles, pasta, and potatoes’ were reported most accurately.
However, “snack and dessert” items and side dishes of mixed
meals such as “vegetables and mushroom,” “eggs and tofu,”
“meat and fish,” and “curry” were omitted most often.
Furthermore, items from “milk, cheese, and yogurt”; “snacks
and desserts’; and “drinks’ groups intruded most often.

This study indicated that Malaysian school children aged 10 to
11 years are capable of using the customized MEDAL
web-based app to self-report food and drink items, albeit with

https://pediatrics,jmir.org/2024/1/€53461

some inaccuracies. While Tugault-Lafleur et al [18] stated that
an acceptable cutoff of >85% for match rates and <15% for both
omission and intrusion rates, this does not mean that the results
from this study indicate poor accuracy for self-reported food
items. The suggested cutoff was originally devel oped for meals
in the school context. Furthermore, as Baxter and Thompson
[23] suggested, children tend to recall food consumed as part
of a 24-hour period with lower accuracy than a single meal.
Children in this study reported all meals consumed in 24 hours
at home and school rather than a single meal in the school
context. Therefore, it is reasonable that the match rates would
be lower and the omission and intrusion rates would be higher
than the suggested acceptable cutoff values.

Furthermore, the total match rates (62%) from this study were
dightly higher (better) than the total match rates from the
validity study (60%) conducted in Singapore [21], although
only school mealswereincluded in thevalidity study conducted
in Singapore and more meals were included in this study.
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However, food photography by parentswas used asthereference
measure, and thus there might be a possibility that the children
in this study referred to the food photographs taken by their
parentswhile self-reporting their mealsin MEDAL. In addition,
the match rates from this study were slightly higher than those
from other studiesthat used web-based dietary assessment tools,
for example, studies conducted in Brazil (43%) [16], Denmark
(59%) [12], and the United States (42%) [24]. These studies
used direct observation as the reference measure. Moreover,
the dlightly higher match ratein this study might be attributable
to the fact that older children were recruited (aged 10 to 11
years) instead of the younger children (aged 7 to 9 years), as
older children have better recall than younger children [25].
Furthermore, direct observation was used as the reference
measure. In contrast, a Malaysian study [7] conducted among
children aged 7 to 9 years demonstrated a higher match rate
(89%) than this study, which might be attributable to the fact
that the participants only needed to recall a single recess meal,
whereas in this study, participants were asked to recall all their
mealsin a day.

The omission (39%) and intrusion rates (20%) in this study are
higher than the cutoff value of <15% [18]. In general, children
might have recorded their dietary intake in MEDAL the
following day or later, instead of on the same day. According
to Baxter et a [26], the accuracy of omission and intrusion rates
declines significantly when the time interval between reporting
and eating increases.

In addition, the omission rates (39%) were higher than the
validity study conducted in Singapore (25%) [21] and other
studies conducted in Malaysia (14%) [7], Brazil (28%) [16],
Norway (27%) [17], and the United States (28%) [24]. These
studies validated only lunches consumed in a school
environment, which are fixed mealswith little variation.

However, the increased omission rates in this study might be
due to the inclusion of all meas consumed for validation
purposes rather than a specific meal in aparticular setting. This
is further supported by “snacks’ being the most omitted meal
type in this study (47%). In conjunction with omission rates,
“snacks and desserts’ (54%) werefood itemsthat were omitted
most often. This may also explain the higher omission rate in
this study because children may be underreporting snacks and
desserts, which are deemed to be unhealthy. Children may also
forget to report snacks as one of their meals or they may be
multitasking (eg, watching television or studying) while
consuming snacks.

At the same time, carbohydrate-based items in “rice and
porridge”; “breads, spreads, and cereals’; and “noodles, pasta,
and potatoes’ categories were reported most accurately (total
match rates: 68%-76%) in this study. Carbohydrate-based items
are usually consumed as main course items during each main
meal in Asia, making them more recallable than side dishes or
lesscommon foods[5]. Moreover, this study found that the side
dishes of mixed meals were commonly omitted, as items from
the “vegetables and mushrooms,” “eggs and tofu,” “meat and
fish,” and “curry” groups (omission rates. 42%-46%) were
commonly consumed as side dishes, together with the
carbohydrate-based items (eg, rice, porridge, or noodles) in
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Asia Therefore, the resultsin this study are consistent with the
findings of the study by Pérez-Rodrigo et a [5] that
carbohydrate-based items are recalled better than side dishes.
Children tend to recall salient items, such asmain coursefoods,
more easily than less salient items [27]. Side dishes of mixed
meals were commonly omitted in this study because children
may lack basic knowledge or familiarity with the food, food
preparation, added ingredients, and components of side dishes
in mixed meals [5]. Therefore, they omitted these food groups
in their self-reports of dietary intake.

Furthermore, theintrusion ratesin this study are slightly higher
than those in the validity study conducted in Singapore (20%
vs 15%) and a study conducted in Malaysia(3%) [7]. However,
the intrusion rate is lower than those in studies conducted in
Brazil (29%) [15,16] and the United States (30%) [24]. The
food groups of “milk, cheese, and yogurt”; “snacks and
desserts’; and “drinks” intruded most (intrusion rates: 37%-46%)
inthis study. Thesefood groupsintruded most because they are
consumed along with the main meal or during snacking. These
results are consistent with those of a study conducted in Brazil,
wheretheintrusion rates arethe highest for dairy products[16].
Furthermore, the results are supported by a study conducted in
Norway, in which the items that intruded most were “yogurt”
(56%) and “beverages and other” [17]. Despite this, the result
of the intrusion is further influenced by the fact that parents
might have forgotten to photograph the food items. Parents
might have been unaware of their children consuming food or
drink items along with their main meals or snacking and, thus,
did not photograph the food.

Moreover, reporting accuracy waslinked to gender differences.
Girls often reported their dietary intake more accurately than
boys[28]. Theresultsin thisstudy are consistent with the results
from the study by Lyng et al [28], as the girls recalled better
than the boys. The girls had alower omission rate and a higher
match rate than the boys (P=.03). This might be because boys
are not as detailed as girls when selecting the food and drinks
to report in MEDAL. Furthermore, a previous study
demonstrated that compared to boys, girlsrecalled more details
and provided more detailed elaborations on information content
[29]. Therefore, the higher accuracy in reporting observed in
girlsmay beattributed to their tendency to provide more detailed
information. Furthermore, another study also showed that girls
outperformed boysin object recall (recalling aseriesof pictures
presented) and word selective reminding (a verbal free-recall
task on word lists) than boys[30]. Consequently, it is plausible
that girls exhibit better recall abilities regarding food and drink
consumption, which could influence their selection of food and
drink itemsin MEDAL.

Nevertheless, this study has several possible limitations. First,
we used the parents’ photographs of the food items as the
reference measure. The parents might have forgotten to
photograph some food items, drinks, or snacks consumed by
their children. Furthermore, parents might be unaware that their
child had consumed certain food items, especialy if they were
working, which could lead to photographs of thefood itemsnot
being taken. Thus, the intrusion rate was further affected by the
forgetfulness or unawareness of parents. Another limitation was
that the photographs of the food may serve asavisua -prompting
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tool for the children, which could increase the match rate. In
addition, this study used a convenience sample, which was
limited to schools in Kuala Lumpur city and students with
internet access and electronic devices. Thus, the results of this
study might not be extrapolated due to the limited technology
skills in rural areas or other cities. Moreover, study 1 was
conducted during the Ramadhan fasting period, which limited
the mealsreported by children during school recess. Therefore,
overal, the results might not be generalizable to the
non-Ramadhan fasting period.

Despite these limitations, this study has its strengths. First, it
contributes to our understanding of dietary assessment among
children aged 10 to 11 yearsin Maaysia. Furthermore, thisis
the first study conducted in Malaysia to determine school
children’s ability to report dietary intake using a web-based
diary. The main strength of this study is its validation of all
meals consumed by the children in various settings instead of
evaluating specific meals in a particular context. This enables
the results to be extrapolated to meals consumed outside the
school. As a result, numerous food and drink items were
reported and analyzed, which increases the generalizability of
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the findings to the varied eating practices of a multicultural
community.

This study has some implications for future research. In order
to improve accuracy, children should be encouraged to report
their food itemsin the web-based diary asfrequently aspossible
and preferably on the same day. Furthermore, researchers should
remind the children to report on the details of such food items
as side dishes and snacks or drinks that are consumed along
with meals or during multitasking. Future research should be
conducted in different citiesor rural areasto further affirm these
results.

Conclusions

In conclusion, the overall match (62%), omission (39%), and
intrusion (20%) rates suggest that children are able to report
their food and drink intake in MEDAL, athough some items
are omitted or intrude. Thus, MEDAL is a promising tool to
assess the dietary intake of Malaysian school children aged 10
to 11 years. Future research should be conducted with alarger
sample size and in nonurban areas to provide further insights
into the accuracy of MEDAL in capturing the dietary intake of
children.

This study was conducted with the aid of aresearch grant from the National University of Singapore Initiative to Improve Health
in Asia (NIHA), coordinated by the Global Asia Institute of the National University of Singapore and supported by the Glaxo
Smith Kline-Economic Development Board (Singapore) Trust Fund (grant NIHA-2018-007). The authors would like to thank
the school principal, teachers, parents, and school children who participated in the study for their complete commitment.
Furthermore, the authors would like to acknowledge the effort and dedication of the enumerators and all those involved in this

project.

Data Availability

The data sets used and analyzed during this study are available from the corresponding author on reasonable request.

Authors Contributions

KMC, NSSB, and JEW conceptualized the study and designed the methodology; KM C and NSSB contributed to data collection;
KMC analyzed study data under the guidance of JEW and MFFC; KM C contributed to writing—original draft preparation, while
KMC, AC, NSSB, BKP, NAJ, DK, MFFC, and JEW contributed to writing—review and editing.

Conflictsof I nterest
None declared.

Multimedia Appendix 1
Flowchart of participantsin study 1 and study 2.
[DOCX File, 31 KB - pediatrics v7i1e53461 appl.docx ]

References

1.  Movassagh EZ, Baxter-Jones AD, Kontulainen S, Whiting SJ, Vatanparast H. Tracking dietary patterns over 20 years from
childhood through adol escence into young adulthood: the Saskatchewan pediatric bone mineral accrua study. Nutrients
2017 Sep 08;9(9):990 [ FREE Full text] [doi: 10.3390/nu9090990] [Medline: 28885565]

2. Livingstone MB, Robson PJ, Wallace JM. Issuesin dietary intake assessment of children and adolescents. Br J Nutr 2004
Oct 09;92 Suppl 2(S2):S213-S222 [FREE Full text] [doi: 10.1079/bjn20041169] [Medline: 15522159]

3. Smith AF, Baxter SD, Hitchcock DB, Finney CJ, Royer JA, Guinn CH. Cognitive ability, social desirability, body mass
index and socioeconomic status as correlates of fourth-grade children's dietary-reporting accuracy. Eur J Clin Nutr 2016
Sep 25;70(9):1028-1033 [FREE Full text] [doi: 10.1038/ejcn.2016.43] [Medline: 27222153]

https://pediatrics,jmir.org/2024/1/€53461

IMIR Pediatr Parent 2024 | vol. 7 | €53461 | p.18
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=pediatrics_v7i1e53461_app1.docx&filename=c1038002eec3033b20ea6b4aa0fe83ce.docx
https://jmir.org/api/download?alt_name=pediatrics_v7i1e53461_app1.docx&filename=c1038002eec3033b20ea6b4aa0fe83ce.docx
https://www.mdpi.com/resolver?pii=nu9090990
http://dx.doi.org/10.3390/nu9090990
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28885565&dopt=Abstract
http://paperpile.com/b/j3WfCR/FzrXn
http://dx.doi.org/10.1079/bjn20041169
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15522159&dopt=Abstract
https://europepmc.org/abstract/MED/27222153
http://dx.doi.org/10.1038/ejcn.2016.43
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27222153&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING Chong et al

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Domel SB. Self-reportsof diet: how children remember what they have eaten. Am J Clin Nutr 1997 Apr;65(4):1148S5-1152S.
[doi: 10.1093/8cn/65.4.1148s]

Pérez-Rodrigo C, Artiach Escauriaza B, Artiach Escauriaza J, Polanco AllGel. Dietary assessment in children and adol escents:
issues and recommendations. Nutr Hosp 2015 Feb 26;31 Suppl 3:76-83 [FREE Full text] [doi: 10.3305/nh.2015.31.sup3.8755]
[Medline: 25719775]

National Academies of Sciences, Engineering, and Medicine. Approaches to Assessing Intake of Food and Dietary
Supplements in Pregnant Women and Children 2 to 11 Years of Age: Proceedings of a Workshop Series. New York, NY:
The National Academies Press; 2022.

Lai LY, Wong JE. Accuracy of reporting food intakes among primary school children aged 7-9 years. J Nutr 2023
Jan;153(1):393-399 [FREE Full text] [doi: 10.1016/].tjnut.2022.11.014] [Medline: 36913476]

Biltoft-Jensen A, Holmgaard Nielsen T, Hess Y gil K, Christensen T, Fagt S. Accuracy of food photographs for quantifying
food servingsin alunch meal setting among Danish children and adults. JHum Nutr Diet 2018 Feb 27;31(1):131-140. [doi:
10.1111/jhn.12490] [Medline: 28656744]

Biltoft-Jensen AP. Web-based dietary assessment for 8-11 year old school-children 2012. DTU Food. URL: https://orbit.
dtu.dk/files/72301883/abj Endelig_afhandling_290412_endelig.pdf [accessed 2023-01-19]

Foster E, Hawkins A, Simpson E, Adamson AJ. Devel oping an interactive portion size assessment system (IPSAS) for use
with children. JHum Nutr Diet 2014 Jan 19;27 Suppl 1:18-25. [doi: 10.1111/jhn.12127] [Medline: 23682796]
Eldridge AL, Piernas C, Iliner AK, Gibney MJ, Gurinovi¢ MA, de Vries JH, et al. Evaluation of new technol ogy-based
toolsfor dietary intake assessment-an IL S| Europe dietary intake and exposure task force evaluation. Nutrients 2018 Dec
28;11(1):55 [FREE Full text] [doi: 10.3390/nu11010055] [Medline: 30597864]

Biltoft-Jensen A, Damsgaard CT, Andersen R, Ygil KH, Andersen EW, Ege M, et a. Accuracy of self-reported intake of
signature foods in a school meal intervention study: comparison between control and intervention period. Br J Nutr 2015
Jul 20;114(4):635-644. [doi: 10.1017/s0007114515002020]

Moore HJ, Hillier FC, Batterham AM, Ells LJ, Summerbell CD. Technology-based dietary assessment: development of
the Synchronised Nutrition and Activity Program (SNAP). JHum Nutr Diet 2014 Jan;27 Suppl 1:36-42. [doi:
10.1111/j.1365-277X.2012.01295.x] [Medline: 23848949]

Chia A, Chew MN, Tan SY, Chan MJ, T ColegaMT, Toh JY, et al. A web-based time-use application to assess diet and
movement behavior in Asian schoolchildren: development and usability study of My E-Diary for Activities and Lifestyle
(MEDAL). JMed Internet Res 2021 Jun 09;23(6):€25794 [FREE Full text] [doi: 10.2196/25794] [Medline: 34106084]
Engel R, de AssisMA, Lobo AS, Lea DB, VieiraFG, Di Pietro PF. Validation of the online version of the previous day
food questionnaire for schoolchildren. Rev Nutr 2017 Oct;30(5):627-637. [doi: 10.1590/1678-98652017000500008]
Davies VF, Kupek E, de AssisMA, Natal S, Di Pietro PF, Baranowski T. Validation of aweb-based questionnaire to assess
the dietary intake of Brazilian children aged 7-10 years. J Hum Nutr Diet 2015 Jan;28 Suppl! 1:93-102. [doi:
10.1111/jhn.12262] [Medline: 25139011]

Medin AC, Astrup H, Kasin BM, Andersen LF. Evaluation of aweb-based food record for children using direct unobtrusive
lunch observations: avalidation study. JMed Internet Res 2015 Dec 07;17(12):€273 [FREE Full text] [doi: 10.2196/jmir.5031]
[Medline: 26680744]

Tugault-Lafleur CN, Black JL, Barr SI. A systematic review of methods to assess children's diets in the school context.
Adv Nutr 2017 Jan;8(1):63-79 [FREE Full text] [doi: 10.3945/an.116.013144] [Medline: 28096128]

Growth reference data for 5-19 years. World Health Organization. URL : https:.//www.who.int/tools/
growth-reference-data-for-5t019-years [accessed 2023-01-19]

WHO AnthroPlus for personal computers manual: software for assessing growth of the world's children and adolescents.
World Health Organization. URL: https://www.who.int/tools/growth-reference-data-for-5t019-years/application-tools
[accessed 2024-04-05]

Tan SY, Chia A, Sugianto R, Tong HE, Ang 1Y, Shek LP, et a. Validation of aweb-based, time-use application to assess
children's school meal intakes: My E-Diary for Activities and Lifestyle (MEDAL). Nutrients 2021 Oct 26;13(11):3790
[FREE Full text] [doi: 10.3390/nu13113790] [Medline: 34836046]

IBM SPSS statistics for Windows 25.0. IBM Corp. URL: https://www.ibm.com/support/pages/

downl oading-ibm-spss-statistics-25 [accessed 2024-04-05]

Baxter SD, Thompson WO. Accuracy by meal component of fourth-graders’ school lunch recallsis less when obtained
during a 24-hour recall than as a single meal. Nutr Res 2002 Jun;22(6):679-684. [doi: 10.1016/s0271-5317(02)00387-1]
Krehbiel CF, DuPaul GJ, Hoffman JA. A validation study of the automated self-administered 24-hour dietary recall for
children, 2014 version, at school lunch. J Acad Nutr Diet 2017 May;117(5):715-724. [doi: 10.1016/j.jand.2016.10.028]
[Medline: 28017317]

Baranowski T, Iam N, Baranowski J, Martin S, Beltran A, Dadabhoy H, et al. Comparison of aweb-based versustraditional
diet recall among children. J Acad Nutr Diet 2012 Apr;112(4):527-532. [doi: 10.1016/j.jada.2011.10.002]

Baxter SD, Thompson WO, Davis HC, Johnson MH. Impact of gender, ethnicity, meal component, and time interval
between eating and reporting on accuracy of fourth-graders' self-reports of school lunch. JAm Diet Assoc 1997
Nov;97(11):1293-1298. [doi: 10.1016/S0002-8223(97)00309-X] [Medline: 9366868]

https://pediatrics.,jmir.org/2024/1/e53461 JMIR Pediatr Parent 2024 | vol. 7 | €53461 | p.19

(page number not for citation purposes)


http://dx.doi.org/10.1093/ajcn/65.4.1148s
http://www.aulamedica.es/nh/pdf/8755.pdf
http://dx.doi.org/10.3305/nh.2015.31.sup3.8755
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25719775&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0022-3166(22)13132-9
http://dx.doi.org/10.1016/j.tjnut.2022.11.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36913476&dopt=Abstract
http://dx.doi.org/10.1111/jhn.12490
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28656744&dopt=Abstract
https://orbit.dtu.dk/files/72301883/abj_Endelig_afhandling_290412_endelig.pdf
https://orbit.dtu.dk/files/72301883/abj_Endelig_afhandling_290412_endelig.pdf
http://dx.doi.org/10.1111/jhn.12127
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23682796&dopt=Abstract
https://www.mdpi.com/resolver?pii=nu11010055
http://dx.doi.org/10.3390/nu11010055
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30597864&dopt=Abstract
http://dx.doi.org/10.1017/s0007114515002020
http://dx.doi.org/10.1111/j.1365-277X.2012.01295.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23848949&dopt=Abstract
https://www.jmir.org/2021/6/e25794/
http://dx.doi.org/10.2196/25794
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34106084&dopt=Abstract
http://dx.doi.org/10.1590/1678-98652017000500008
http://dx.doi.org/10.1111/jhn.12262
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25139011&dopt=Abstract
https://www.jmir.org/2015/12/e273/
http://dx.doi.org/10.2196/jmir.5031
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26680744&dopt=Abstract
https://europepmc.org/abstract/MED/28096128
http://dx.doi.org/10.3945/an.116.013144
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28096128&dopt=Abstract
https://www.who.int/tools/growth-reference-data-for-5to19-years
https://www.who.int/tools/growth-reference-data-for-5to19-years
https://www.who.int/tools/growth-reference-data-for-5to19-years/application-tools
https://www.mdpi.com/resolver?pii=nu13113790
http://dx.doi.org/10.3390/nu13113790
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34836046&dopt=Abstract
https://www.ibm.com/support/pages/downloading-ibm-spss-statistics-25
https://www.ibm.com/support/pages/downloading-ibm-spss-statistics-25
http://dx.doi.org/10.1016/s0271-5317(02)00387-1
http://dx.doi.org/10.1016/j.jand.2016.10.028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28017317&dopt=Abstract
http://dx.doi.org/10.1016/j.jada.2011.10.002
http://dx.doi.org/10.1016/S0002-8223(97)00309-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9366868&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING Chong et al

27. Baxter SD, Thompson WO, Davis HC, Litaker MS. Children's dietary recalls: the salience of entree and liking for foods
on accuracy and order of reporting. Nutrition 1999 Nov;15(11-12):848-853. [doi: 10.1016/50899-9007(99)00179-3] [Medline:
10575659]

28. LyngN, Fagt S, Davidsen M, Hoppe C, Holstein B, Tetens |. Reporting accuracy of packed lunch consumption among
Danish 11-year-olds differ by gender. Food Nutr Res 2013 Jan 19;57(1):19621 [FREE Full text] [doi:
10.3402/fnr.v57i0.19621] [Medline: 23483301]

29. Chae, Ceci SJ. Individual differencesin children'srecall and suggestibility: the effect of intelligence, temperament, and
self - perceptions. Appl Cogn Psychol 2005 Feb 07;19(4):383-407. [doi: 10.1002/acp.1094]

30. LowePA, Mayfield JW, Reynolds CR. Gender differencesin memory test performance among children and adol escents.
Arch Clin Neuropsychol 2003 Dec 01;18(8):865-878. [doi: 10.1093/arclin/18.8.865]

Abbreviations
MEDAL: My E-Diary for Activitiesand Lifestyle

Edited by SBadawy; submitted 07.10.23; peer-reviewed by V Kaufman-Shriqui; commentsto author 27.02.24; revised version received
08.03.24; accepted 26.03.24; published 07.05.24.

Please cite as:

Chong KM, Chia A, Shah Budin NS, Poh BK, Jamil NA, Koh D, Chong MFF, Wong JE

Accuracy of a Web-Based Time-Use Diary (MEDAL) in Assessing Children’s Meal Intakes With Food Photography by Parents as
Reference: Instrument Validation Study

JIMIR Pediatr Parent 2024;7:e53461

URL: https://pediatricsjmir.org/2024/1/€53461

doi:10.2196/53461

PMID: 38713499

©Kar Mun Chong, Airu Chia, Nur Syahirah Shah Budin, Bee Koon Poh, Nor Aini Jamil, Denise Koh, Mary Foong-Fong Chong,
Jyh Eiin Wong. Originally published in IMIR Pediatrics and Parenting (https://pediatrics,jmir.org), 07.05.2024. This is an
open-access  article  distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in IMIR Pediatrics and Parenting, is properly cited. The complete bibliographic
information, alink to the original publication on https://pediatrics.jmir.org, aswell asthis copyright and license information must
be included.

https://pediatrics.,jmir.org/2024/1/e53461 JMIR Pediatr Parent 2024 | vol. 7 | €53461 | p.20
(page number not for citation purposes)

RenderX


http://dx.doi.org/10.1016/s0899-9007(99)00179-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10575659&dopt=Abstract
https://www.tandfonline.com/doi/full/10.3402/fnr.v57i0.19621
http://dx.doi.org/10.3402/fnr.v57i0.19621
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23483301&dopt=Abstract
http://dx.doi.org/10.1002/acp.1094
http://dx.doi.org/10.1093/arclin/18.8.865
https://pediatrics.jmir.org/2024/1/e53461
http://dx.doi.org/10.2196/53461
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38713499&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING Gamper et a

Electronic Communication Between Children’s Caregivers and
Health Care Teams: Scoping Review on Parental Caregiver’s
Perceptions and Experience

Mary Jo Gamper™, RN, MSN, CPNP; Rebecca Singer Cohen™, RN, MSN, MPP; Maryam Esperanza Razaz", RN,
MA, MSN; Elaina Parrillo*, DNP, CPNP, PhD; Clifton P Thornton?’, MSN, PhD; Aleksandra Wec®, BA; Kathryn
McDonald**', MM, PhD; Kelly T Gleason™, RN, PhD

Liohns Hopkins University School of Nursing, 525 N Wolfe S, Baltimore, MD, United States

2Children’'s Hospital of Philadelphia, Center for Pediatric Nursing Research & Evidence-Based Practice, Philadelphia, PA, United States

3Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, United States
"all authors contributed equally

Corresponding Author:
Mary Jo Gamper, RN, MSN, CPNP
Johns Hopkins University School of Nursing, 525 N Wolfe St, Baltimore, MD, United States

Abstract

Background: Asynchronouscommunication viaelectronic modes (e-communication), including patient portals, secure messaging
services, SM S text messaging, and email, isincreasingly used to supplement synchronous face-to-face medical visits, however,
little is known about its quality in pediatric settings.

Objective: Thisreview aimed to summarize contemporary literature on pediatric caregivers experiences with and perspectives
of e-communication with their child’s health care team to identify how e-communication has been optimized to improve patient
care.

Methods: A scoping review following the Arksey and O'Malley methodological framework searched PubMed, CINAHL,
Embase, and Web of Science using terms such as “Electronic Health Records’ and “Communication” from 2013 to 2023 that
discussed caregiver experiences and perspectives of e-communication with their child’s health care provider. Studieswere excluded
if they were abstracts, non-English papers, nonscientific papers, systematic reviews, or quality improvement initiatives, or pertained
to synchronous telemedicine. We conducted a two-step screening process by scanning the title and abstract and reviewing the
full text by two independent screeners to confirm eligibility. From an initial 903 articles identified via the database search, 23
articlesfulfilled al the inclusion criteriaand are included in this review.

Results: Of the 23 articles meeting the inclusion criteria, 11 used quantitative methods, 7 used qualitative methods, and 5 used
mixed methods. The caregiver sample sizes ranged from 51 to 3339 in the quantitative studies and 8 to 36 in the qualitative and
mixed methods studies. A majority (n=17) used the patient portal that was self-categorized by the study. Secure messaging through
aportal or other mobile health app was used in 26% (n=6) of the studies, while nonsecure messaging outside of the portal was
used 17% (n=4) of the time and email was used 33.3% (n=8) of thetime. In 19 of the studies, parentsreported positive experiences
with and a desire for e-communication methods.

Conclusions: The literature overwhelmingly supported caregiver satisfaction with and desire for e-communication in health
care, but no literature intentionally studied how to improve the quality of e-communication, which isacritical gap to address.

(JMIR Pediatr Parent 2024;7:€60352) doi:10.2196/60352
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communication (e-communication), through patient portals,
secure messaging, email, and SMS text messaging, is
increasingly used to supplement synchronous face-to-face
medical visits [5]. However, little is known about the quality

Introduction

In pediatric health care, effective communication between the
caregiver and clinician is pivota for enhancing illness

understanding, promoting treatment adherence, and fostering
improved experiences [1-4]. Asynchronous electronic

https://pediatrics.,jmir.org/2024/1/e60352

of e-communication in pediatric settings.
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Degspite the acceleration of e-communication following the
COVI1D-19 pandemic and the 21st Century Cures Act mandating
the sharing of clinical notes with patients, there is limited
evidence on the best practices, and what evidence does exist
may not be applicable to the specific needs of caregivers of
patients with complex needs, of children, or of both [6-10].
Limited research exists on how parental caregivers (hereinafter
“caregivers’) perceive e-communication, particularly concerning
its quality and perceived impact on care delivery [2,6].

The relational coordination theory iswell-suited for exploring
e-communi cation between caregivers and health care teams, as
it emphasizes the quality of communication and relationships
in coordinating complex, interdependent tasks such as caring
for achild [11]. The relational coordination theory highlights
seven key domains—shared goals; shared knowledge; mutual
respect; and communication that is frequent, timely, and
accurate, and aids in problem-solving—to support effective
teamwork [11,12]. When applied in settings such as pediatric
health care, strong relational coordination can improve
communication and care outcomes [13]. Thus, incorporating
relational coordination into the analysis of e-communication
helps to conceptualize caregiver—health care team dynamics
and inform improvements in practice.

This review was undertaken to determine contemporary
literature on pediatric  caregivers  perspectives  of
e-communication with their child’s health care team. We aimed
to (1) identify modes of caregiver—health care team
e-communication; (2) assess caregiver perspectives on
e-communication experiences or expectations; and (3) map
findings from such studies to relational coordination domains
to better understand its role in effective e-communication and
how it may be leveraged to alter delivery of care systems and
patient and caregiver satisfaction. The overall purpose of our
study was to characterize objectives, therapeutic elements, and
delivery characteristics of e-communication asastep to inform
intervention development, health care practices/policies, and
caregiver and health care team workflows.

Methods

We conducted a scoping review that followed the Arksey and
O’ Mdlley [14] methodol ogical framework and the PRISMA-ScR
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses Extension for Scoping Reviews) checklist
(Checklist 1) [15]. We used the communication domains of the
relational coordination theory to guide article synthesis[11,12].

Study Identification

The search strategy was iteratively developed in consultation
with an experienced medical librarian (Supplement 1 in
Multimedia Appendix 1) and conducted in February 2023. We
searched PubMed, CINAHL, Embase, and Web of Science
using relevant search terms and MeSH (Medical Subject
Headings) terms (Supplement 2 in Multimedia Appendix 2).

We included studies within a 10-year period that discussed
caregiver experiences and perspectives of e-communication
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with their child's health care provider. E-communication was
defined as web-based technology that allows for asynchronous
communication between a caregiver and provider, such as
patient portalstethered to electronic health records (EHRs) with
or without accessto clinical notes, secure messaging, nonsecure
messaging (eg, personal mobile, nonsecure SM Stext messaging,
and WhatsApp), and email. We defined the caregiver as the
child’s primary caregiver and decision maker. The health care
team was defined as medical professionals from various
disciplines who provide comprehensive care to children,
including registered nurses, nurse practitioners, physician
assistants, and physicians. We limited the children’s age from
0 through 13 years due to legal, access, and privacy issues for
older, adolescent patients [10,16].

Studies were excluded if they were abstracts, non-English
papers, nonscientific papers, systematic reviews, or quality
improvement initiatives, or if they pertained to synchronous
telemedicine.

Article Selection

We used the Covidence literature review software to conduct a
two-step screening process by scanning the title and abstract
and reviewing the full text by two independent screeners to
confirm eligibility. The reviewers applied the inclusion and
exclusion criteriato articles, discussed discrepanciesasagroup
to reach consensus, and carefully documented decisions within
the software. This method ensured a consistent and thorough
review process.

Study Synthesis

The approach to summarize and report on the findings from the
identified articles varied by the research question (RQ). Wefirst
compiled articles that assessed caregiver—health care team
e-communication (RQ1) by focusing on key parameters, such
as the year, setting, population, and mode of e-communication
[17]. We then performed a thematic analysis to synthesize
information from articlesthat reported on caregiver satisfaction
related to e-communication (RQ2) and the seven relational
coordination domains (RQ3). The analysis pertaining to RQ2
and RQ3 involved mapping the findings of the mode of
e-communication onto the relational coordination domains,
under the hypothesis that the higher the number of relational
coordination domains identified per article, the higher the
caregiver satisfaction [12].

Results

Overview

In total, 903 articles were identified via the database search.
After the duplicates were removed, 658 articles remained for
title and abstract screening. Eighty-seven percent (571/659) of
the articles were excluded, resulting in 87 full-text studies
assessed for eligibility. During the full-text review, 74% (64/87)
of the articles were excluded, which resulted in 23 articles
included in this review. Figure 1 shows the study selection
processin a PRISMA diagram [15].
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Figurel. PRISMA (Preferred Reporting Items and Systematic Reviews) flow diagram showing the literature search and study inclusion.
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Basic Characteristics of the Included Studies

The characteristics of the included articles are summarized in
Table 1 and individualy presented in Supplement 1 in
Multimedia Appendix 1. Of the 23 articles included in this
review, 11 used quantitative methods, 7 used qualitative
methods, and 5 used mixed methods. Sixteen studies (70%)
were conducted in the United States, and one-third (n=8, 34.7%)
were published after 2020. Half of the studies were conducted
in an ambulatory setting (n=13, 56.5%), with the next most

https://pediatrics.jmir.org/2024/1/e60352

RenderX

Wrong dates (n = 10)

Wrong language (n=1)

Wrong outcomes (n = 14)

Wrong study design (n = 8)

Wrong publication type (n = 13)

Wrong study population (n=9)

Wrong type of communication (ie.face-to-face,
synchronous, etc) (n=9)

frequent location being an inpatient setting (n=8, 34.7%), of
which 2 (8%) were in the neonatal intensive care unit. Only 4
(17.4%) were conducted in the community setting. One-third
(n=7, 30.4%) of the studies involved populations with chronic
illness or complex medical needs. Half (n=12, 52.2%) of the
studies included participants in addition to caregivers, such as
health care providers, adult patients, and teachers. The caregiver
sample sizesranged from 51 to 3339 in the quantitative studies
and 8 to 36 in the qualitative and mixed methods studies. Over
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half of the 11 caregiver-only studies included 80% or greater

Table. Basic characteristics of the included studies.?
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female participants.

Overal (N=23), n (%)

EH Rb/patient portal (n=17), n (%)

Other® (n=13), n (%)

Year

2013 - 2016 8(34.8) 6 (75.0)
2017 - 2020 7 (30.4) 5(71.4)
2021 - 2023 8(34.8) 6 (75.0)
Study Design

Quantitative 11 (47.8) 8(72.7)
Qualitative 7 (30.4) 6(85.7)
Mixed methods 5(21.7) 3(60.0)
Participants

Parents 23(100.0) 17 (73.9)
Health care worker 9 (39.1) 5 (55.6)
Adult patient 1(4.3) 1(100.0)
Teacher 1(4.3) 0(0.0)
Setting

Ambulatory 13 (56.5) 11 (84.6)
Inpatien/icu?  8(34.8) 7(87.5)
Community-based 4 (17.4) 2(50.0)
Web-based 1(4.3) 0(0.0)
Mode of e-communication

EHR/patient portal 17 (73.9) _e
Secure messaging 6 (26.1) —

Email 8(34.7) —
Nonsecure SMS 4(17.4) —

text messaging

Phone 3(13.0) —

Other 2(9.7) —

5 (62.5)
4(57.2)
4 (50.0)

6 (54.5)
3(42.9)
4(80.0)

13 (56.5)
6 (66.7)
0(0.0)
1(100.0)

7(53.8)
4 (50.0)
4 (100.0)
1(100.0)

& ndividual studies may have more than one category of participants, setting, or mode of e-communication, so the overall percentage corresponds to 23
studies. The columns EHR/patient portal and Other (any mode that is not EHR/patient portal as described by a study) may add up to more than the
number of overall studiesin arow because studies may include more than one mode of e-communication. The percentage in those columnsisthe number

of studies/number of overall studies in the corresponding row.
PEHR: electronic health record.

Other includes secure messaging (n=6), email (n=8), SM'S messaging (n=4), phone (n=3), fax (n=1), and web chat (n=1).

d1cU: intensive care unit.
®Not applicable.

M odes of Communication

The studies were assessed for the mode of e-communication
utilized for caregiver—health care team communication and may
include more than one mode (Table 2; Supplement 3 in
Multimedia Appendix 3). A majority (n=17) used the patient
portal that was self-categorized by the study. Secure messaging
through a portal or other mobile health app was used in 26%
(n=6) of the studies, while nonsecure messaging outside of the

https://pediatrics.,jmir.org/2024/1/e60352
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portal was used 17% (n=4) of thetime and email was used 33%
(n=8) of the time. Health care team phone messaging services
and facsimiles were cited a 13% (n=3) and 4% (n=1),
respectively. Notably, secure messaging was not described in
studies prior to 2016; however, patient portals and email were
actively referenced throughout the entire study period and could
have included secure messaging. Correspondingly, SMS text
messaging did not appear in studies after 2021.
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Table. Evidence of relational coordination theory conceptsin the literature.

Author, Mode of communication 7 domains of relational coordination
year

R Secure Emal  SMS Phone  Other  Relationshipswith Communication with
ta messag- text
ing messag-

ing

Shared  Shared Mutua Fre- Timely  Accu- Prob-

goals knowl-  respect quent (n=20) rate lem-

(n=11) edge (n=10) (n=11) (n=14)  solving

(n=16) (n=6)

Britoet [J 0 0 O O 0 0 0
a [18],
2013

Clark a
and

Pledge

[19],

2015

Fikset O 0 0 u 0
a [20],
2015

Addhyd O O O
etal

(21],
2018

Kelyet O 0 O O O O O O
a[22),
2019

Amirav O 0 O
eta

(23],

2020

Bellet O O g g O O O
al [24],
2021

Kellyet O o O O 0 0 0
a [29],
2021

Sarabu 0 O O O O
etal

[26],

2021

Smithet O O g g g d a O

a [27],
2022

Kinget 0O g g ad
al [28],
2017

Kelyet O 0 0 0 O O u 0
a [29],
2023

Weether- [0 g ad ad ad
ly etal

[30],

2019

Nadiaet 0O g O O
al [31],
2022
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Aduthor,
year

Mode of communication

SMS
text
messag-
ing

EHR)- Secure  Emall Phone  Other

tal messag-
ing

7 domains of relational coordination

Relationships with Communication with

Shared
goals
(n=11)

Shared
knowl-
edge

(n=16)

Mutual

respect
(n=10)

Fre- Prob-
quent

(n=11)

Timely  Accu-
(n=20) rate
(n=14)  solving

(n=6)

Weems 0O O 0 O
eta

[32],

2016

Dudas 0O 0 0
and Cro-

cetti

[33],

2013

Horsky O ad O O
eta

[34],

2014

Parpia g ad O
eta

[33],

2021

Schiller O
etal

(36],

2013

deJong ad
eta

[37],

2017

Adams a a
eta

[38],

2021

Globus a
eta

[39],

2016

K aski- 0
nenet a

[40],

2018

3EHR: electronic health record.

Caregiver Experiences and Expectations for
E-Communication in Pediatric Health Care

Overall, when studies are evaluated for positive versus negative
caregiver experiences with e-communication use, a majority
(n=20, 87%) identified positive experiences, with 3 studies
finding more negative impressions of e-communication
primarily due to cumbersome electronic system interface, not
specifically the quality of communication [30,34,38].

https://pediatrics.,jmir.org/2024/1/e60352

RenderX

Caregiver utilization of e-communication methods varied widely
across studies, but common themes emerged. Particularly, 18
studies highlighted caregiver satisfaction through enhanced
access to information, faster communication, and increased
preparedness. For example, the ability to access patient
information through portals, as noted in both national surveys
[19] and qualitative studies [22], empowers caregivers by
providing them with immediate, transparent access to their
child’shealth data. The capacity to view laboratory and clinical
data, request referrals, or schedule appointments through such
systems reduces logistical barriers, offering convenience and a
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sense of control [19]. Moreover, electronic communication
tools, such as portal messaging, email, and texting, reduce
caregivers anxiety by ensuring quicker, more precise
interactions with health care teams. For example, mothers in
neonatal intensive care unit settings were able to better
understand their infant’s condition and prepare for postdischarge
care through improved clarity and communication speed [41].
However, even as e-communication platforms demonstrate
significant benefits, nearly half of caregivers still prefer
face-to-face interactions [41]. This suggests that while many
caregivers value face-to-face interactions for nuanced
discussions, using e-communication in conjunction helps
improve access, alleviate burdens, and better equip caregivers
for comprehensive conversations, contributing to overall
satisfaction [22].

Other studies highlight the importance of a dynamic, two-way
exchange of information in e-communication systems. For
instance, aqualitative study of parents of children with chronic
illnesses found that a secure messaging portal reduced barriers
to getting timely answers, which in turn fostered feelings of
control, independence, and reassurance [18]. A randomized
controlled trial study using the MyA sthma portal demonstrated
how ongoing bidirectional communication between families
and clinicians supports shared decision-making by enabling
real-time adjustmentsto treatment plans[20]. A cross-sectional
survey further revealed that parents are not passive recipients
but active participants, frequently initiating communication
through messages or requests, emphasizing their activerolein
managing their child’'s health care [42].

Three studiesfocused on the caregivers perceptions of reading
their child’s electronic progress notes [ 24-26]. One survey found
that access to their child’s clinical progress note positively
impacted the caregivers' level of “confidence and trust” in their
health care and enabled caregivers to feel like a “part of that
team.” [24] In qualitative focus groups, an inpatient-facing study
found that caregivers believed that communication via access
to clinical notes would “enhance the partnership and
collaboration” between caregivers and the health care team and
support higher standards for communication accuracy and
accountability [25]. A survey on the impact of clinical notes
being made available online to patients on the patient-physician
relationship demonstrated that a parent’s perception of their
child’s physician was generally positive with access to notes
and 15% of parents used the ability to contact their provider
about something they read in the note [26].

Three studies focused on the impact and satisfaction that SMS
text messaging has on parental caregivers. An intervention
focused on sending updatesto parentsviaan SM Stext regarding
clinical updates significantly improved parental satisfaction
with the medical treatment, the information provided, and the
communication with their neonatal intensive care unit—admitted
infants medical staff. Parents also indicated perceived
improvements in medical staff’s availability, patience,
approachability, and trust after the intervention. In a recent
mixed methods study evaluating the use of anon—EHR-tethered
secure messaging system compared to emails and phone calls,
caregivers enjoyed the “laid-back, casual quick messages’ of
SMS text messaging; however, they felt email was the most

https://pediatrics.,jmir.org/2024/1/e60352
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convenient method because they were already logged into their
email and they could “communicate with multiple providers at
the same time” [35]. In a study involving an intervention of
web-based chat consultation with resident physicians, caregivers
felt their concerns and questions were “well handled” by the
extratime with providers viathe web chat, despite it not being
face-to-face [40].

Two additional studiesfocused on attitudes specifically toward
emailing the child’'s health care team. A majority (n=178, 78%)
of caregivers from a 2013 cross-sectional study in an urban
pediatric primary care clinic showed interest in communicating
with their child’s providers by this method and attitudes were
favorable, with three-quarters of email users reporting that it
would improve communication with their provider [33]. A
mixed methods study that elicited parents' perspectives on this
topic for informing medical student training found that most
participants placed high value on a provider's “ability to
communicate, respectfully, and empathetically in email.” [36]

For the 3 studiesthat discussed the needs of parents of children
with complex needs, the modes of e-communication involved
patient portal, secure messaging, email, and SMS text
messaging, which were universaly believed to enhance the
patient/caregiver and health care team relationship [34,35,38].
However, a theme of operational barriers emerged from each
study. For example, a lack of integration and interoperability
of e-communication systemswithin and acrossinstitutions and
professions was found to add considerable effort to both the
caregivers and the health care team [34].

Evidence of Relational Coordination Concepts

Of the 7 concepts of therelational coordination theory, “timely”
e-communication was identified as a key characteristic in a
majority of the studies (n=20) [43], followed by the relationships
with “shared knowledge’ (n=16; Table 2). Thematic analysis
noted “accurate” communication in approximately two-thirds
of the studies (n=14), and both “frequent” communication and
relationships with “shared goals’ were associated with half of
the studies (n=11). The relationship with “mutual respect” was
detected in fewer than half of the studies (n=10), and
“problem-solving” communication was only identified in
one-quarter of the studies (n=6). Four references, each
guantitative in design, were only coded for the “timely”
relational coordination domain [31,33,37,40]. One reference
did not demonstrate evidence of relational coordination concepts
[19]. These counts help map the prevalence of each concept in
the literature and provide insight into the degree to which
relational coordination principles have been explored in the
context of caregivers experiences.

Discussion

Key Findings

This scoping review included 23 articles and identified a small
body of literature from the last decade focusing on parental
caregiver’s perspectives on e-communication with their child's
health care team. Overwhelmingly parents reported positive
experiences with and a desire for e-communication methods.
This is particularly relevant to the times as the 21st Century
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Cures Act [9] has increased the sharing of clinical notes and
test results asynchronously with patients/caregivers. However,
there is sparse data on how parents/caregivers perceive such
new platforms of communication, given that only 5 out of 23
studiesinclude analysis of accessto clinical notes. Overall, the
findings suggest positive caregiver experiences with
e-communication. Negative perceptions were largely due to
technological barriers, including workflow disruptions and
underdeveloped communication platforms. These barriers
impacted the ease of communication but were not explicitly
linked to the quality of the interaction between caregivers and
health care team.

Theliterature spans care settings and illness acuity, and includes
chronic, primary, and specialty care. Female caregivers were
the most prevalent among the caregiver populations studied.
Most studies examined lived experiences of participants, while
asmall number addressed anticipated expectations [25,32,36].
Although most studies had aims centered around the theme of
caregiver perceptions of communication via various modes of
e-communication with their child's health care team, the lack
of standardized measures for the quality of e-communication
made systematically looking across studies for factors to
improve the caregiver perception difficult.

Gapsin thelLiterature

Despite the well-documented growing use of e-communication
between patients/caregivers and the health care team, little is
known about the characteristics and quality of the conversations
that occur and whether the quality of the conversationsimpacts
outcomes [44,45]. In rare instances where the content of
e-communication has been analyzed, differences have been
identified compared to in-person communication. For example,
one study of e-communication via online portals at a large
medical center showed a reduction in partnership-building
language and supportive talk compared to in-person
conversations [46]. Although this study did not measure the
effects of this shift, it is possible that such changes could
negatively impact the perceived quality of communication.
Since evidence exists within nonel ectronic communication (ie,
face-to-face communication) about how specific content affects
perceived quality [6], it isimportant to determine if those same
characteristics and quality preferences apply to
e-communication.

Although different modes of communication were studied,
trends in preference for mode of e-communication may have
changed over time dueto increased use of and advancesin EHRs
and patient portalsin the last severa years[47]. However, none
of the studies necessarily explored whether EHRs and patient
portals were the primary modes of communication being
routinely utilized. For example, a study may have specifically
been asking about patient portals, but the caregiver and health
care team may actually communicate most often via
nonencrypted texts. SMS text messaging a health care team
member’s personal cell phone, as opposed to using a secure
messaging service through a portal or web-based application,
was not evident in this literature search; however, the practice
is commonplace [48].
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Relational Coordination Theory and Its Relevance

The relational coordination theory emphasi zes the importance
of shared goals, shared knowledge, and mutua respect in
communication. Although the 7 key domains of the theory are
present in partin amajority of the studies, both quantitative and
qualitative, no study explicitly used the relational coordination
theory as aframework to aid in conceptualization, measures of
communication, or design of tools or interventions to improve
e-communication. However, given the theory’s focus on the
quality of relationships through communication between team
members, it ishighly relevant for understanding and improving
e-communi cation between caregivers and health careteams. To
strengthen the application of the relational coordination theory,
future studies should integrate it into the analysis of
caregiver-provider e-communication to better assess how shared
goals and mutual respect are fostered or hindered through
electronic means, and how these domains affect the quality of
care.

Limitations of the Literature

There are limitationsto our ability to generalize the findings of
this review to the national landscape of patient portals, as the
majority of studies were conducted at academic health care
institutes. This introduces a potential bias in the sample, as
academic health care institutes may have different patient
populations, resources to support an EHR/portal, and
communication practices compared to other types of health care
settings (eg, community hospitals and private practices). There
was an absence in the literature on the use of nonsecure SMS
text messaging despite itswidespread application. Furthermore,
not restricting the studies by country enhances the diversity in
the review, health care, communication, and e-communication
practices that vary across countries, which may also affect
generalizability.

Populationsin this scoping review were not diversein sex, with
possible underrepresentation of male caregivers in a majority
of the studies. The rationale for this sex difference in
contemporary research was not explained in any of the studies
but likely represented convenience sampling. However, fathers,
particularly fathers from disadvantaged backgrounds, have
historically been underrepresented in pediatric research, and
their lack of recruitment may impede our understanding of
paternal effects on children’s health and the development of
effective family interventions [49].

The participants were not diverse in origins, cultures, or native
languages, which appears to be due to language-based
inclusion/exclusion criteria cited in some studies, as well as
racial and ethnic disparities in technology needed for patient
portal offers, access, and use [50]. Workarounds to language
barriers might include the use of automated trand ation software,
such as Google Trand ate, by caregivers or providersto attempt
to facilitate asynchronous e-communication; however, the
trandation is not accurate across languages and only contributes
to worsening of health inequity [51,52]. As the perspectives
identified in the studies reflect English language speakers,
caregivers from other linguistic or cultural backgrounds might
have different expectations or priorities for e-communication.
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Finally, thelack of representation of theindependent child voice
in the review is a significant limitation. By primarily focusing
on caregivers, thereview may not fully capture the perspectives
and preferences of the primary participant in pediatric care—the
patients themselves who may have high digital literacy.
Measurement of children’sviewsin communication, particularly
in adolescents and young adults, and their impact on outcomes
and experiences is crucial for a comprehensive understanding
of pediatric e-communication dynamics.

Conclusions

This review provides a foundation for understanding the
evidence base regarding how e-communication may be used to
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drive improved patient outcomes, experiences, or health care
system workflows. The gap in the literature regarding pediatric
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Abstract

Background: Fallsare the most common hospitalized injury mechanism in children aged <1 years, and currently, there are no
targeted prevention interventions. The prevention of fallsin children of thisage requires changesin the behavior of their caregivers,
and theoretically informed digital behavior changeinterventions (DBCIs) may provide aunique mechanism for achieving effective
intervention. However, user acceptance and the ability of DBCIs to effect the required changes in behavior are critical to their
likelihood of success.

Objective: This study aims to evaluate a behavior theory—informed digita intervention devel oped following a user-centered
approach for user experience, the potential for this intervention to prevent infant falls, and its impact on behavioral drivers
underpinning fall risk in young children.

Methods: Parents of infants aged <1 year were recruited and asked to use the intervention for 3 months. A pre-post longitudinal
design was used to examine the change in the potential to reduce the risk of falls after a 3-month exposure to the intervention.
Postintervention dataon behavioral driversfor fall prevention, user acceptability, and engagement with the app were also collected.
Interviews were conducted to explore user experiences and identify areas for further improvement of the intervention.

Results: A total of 62 parents participated in the study. A statistically significant effect on the potentia to reduce falls was
observed after the intervention. This effect was higher for new parents. Parents agreed that the intervention targeted most of the
target behavior drivers. The impact of behavior drivers and intervention on the potential for fall prevention had a positive
correlation. Theintervention demonstrated good levels of acceptability. Feedback from participants was mostly positive, and the
primary areaidentified for further improvement was widening the scope of the intervention.

Conclusions. This study demonstrated the promise of a newly developed digital intervention to reduce the risk of infant falls,
particularly among new parents. It also showed a positive influence of the DBCI on the drivers of parental behaviors that are
important for fall reduction among infants. The acceptability of the app was high, and important insights were gained from users
about how to further improve the app.

(IMIR Pediatr Parent 2024;7:e47361) doi:10.2196/47361
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Introduction

Children aged <1 year, that is, infants, have the highest rate of
death owingto fall-related injury, and falls are the most common
injury mechanism resulting in emergency department visitsand
hospitalizations during infancy. The head isthe most commonly
injured body part owing to infant falls[1-5], and in severe cases,
theseresult in skull fractures, traumatic brain injuries, and long
bone fractures [6].

Most of these fall events can be prevented by age-appropriate
safe parenting practices and making changes in the child's
environment [7-9], but currently, there are no targeted, proven
interventions specifically for infant fall prevention [10,11], and
there is also evidence that fall injuries have increased in recent
years[12].

To fill this gap, the research team created a behavior
theory—based digital intervention for infant fall prevention
following an iterative user-centered process [13]. As detailed
in the first paper, the Behavior Change Wheel (BCW) [14]
combined with the person-based approach [15] was used to
theoretically inform and develop a user-centered digital
intervention. The resulting intervention included 4 modules
targeting common fall mechanismsand events occurring within
the first year of an infant’slife.

The four modules consisted of (1) a safe feeding module
targeting the prevention of falls related to feeding, (2) a safe
furniture use module targeting infant falls related to furniture,
(3) a safe use of baby products module targeting infant falls
related to baby products, and (4) a safer environment module
targeting stairs-related infant falls. The main features of the app
include written articles (13 short articles, reading time per article
approximately 3-5 min), trackable “tasks’ encouraged by the
articles where users can check off tasks as they complete them,
adashboard allowing usersto check adherence with suggested
tasks, and push notificationsto remind users to engage with the
app. (see the app screenshots in Multimedia Appendix 1).

The user-centered approach taken to develop this intervention
inherently focused on ensuring that the target population
comprehended the material provided and that the method of
delivery was acceptable to users. However, as detailed in the
first paper [13], this development process was undertaken
iteratively with each individual module, and there is a need to
ensure the acceptability of the overall app that integrates the 4
modules. Although the use of the BCW in designing the app
was intended to increase the likelihood that engagement with
the app would lead to the adoption of behaviors required to
reduce the risk of falls among infants, this is not guaranteed,
and there is also a need to evaluate whether the app islikely to
have the desired impact and if thisimpact is consistent across
all users. Finally, the app can only redlize its desired effect if
thereisappropriate engagement by userswith the app, and there

https://pediatrics,jmir.org/2024/1/e47361

remains the need to assess likely parental engagement and the
scope for further improving engagement. This paper presents a
3-month longitudina study to address these questions. The
specific aims of this study were as follows:

1  To determine the overal impact of exposure to the
intervention on parents' potential to reduce therisk of infant
fallsand determineif thisis consistent across all users.

2. To examine the behavioral drivers for falls prevention
(capability, opportunity, and motivation) among parents
after exposure to the intervention and examine the
relationship between these factors and the impact of the
intervention.

3. To determine acceptability of the app as a whole and
engagement with the app.

4. To explore user experience to identify factors driving user
acceptability and engagement and scope for further
improving the intervention.

Methods

Study Design

This study used a pre-post longitudinal design to examine the
changein the potential of parentsto reducetherisk of fallsafter
a 3-month exposure to the intervention (part 1). The
postexposure survey delivered at 3 months also collected data
on behavioral drivers for falls prevention (part 2), user
acceptability, and engagement with the app (part 3). User
experience wasfurther studied through in-depth interviews with
a subset of participants to provide insight into factors driving
user acceptability and engagement and to identify the scope for
further improvement of the intervention (part 4). Parts 1 to 3
were quantitative and part 4 was qualitative. A mixed methods
analysis approach was then used to triangulate the user
experience findings from parts 3 and 4.

Ethics Approval

Ethics approval for the study was obtained from the University
of New South Wales Human Research Ethics Executive
Committee (HC210494).

Study Setting and Participants

Inclusion criteriafor participants taking part in this study were
as follows: must be aged =18 years, a parent of a child aged 0
to 6 months or an expectant parent within 2 months of the due
date (mother or father), living in Australia, able to speak and
understand English, and have access to a smartphone (iOS or
Android). The study duration was 3 months. Participants needed
tobein Australiawith accessto an iOS or Android smartphone
because of the availability of the app in relevant app stores. The
study duration was selected to cover the relevance of the
information within the intervention.
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Recruitment

Participants were recruited from an Australian market research
company’s existing consumer panel of parents between
November and December 2021. A screening survey with
guestions to assess the inclusion criteria was emailed to the
members of the consumer panel. Eligible participants who
registered their interest in participating were el ectronically sent
the main consent form to read and consent.

Within the main consent form, participantswereinvited to opt-in
for the in-depth interviews, but a decision not to opt-in to this
component did not precludeinvolvement inthe main study. The
first 10 consenting participants who opted in and provided
separate consent for the in-depth interviews were selected.

The participants were given a gift voucher for Aus $100 (US
$65) for completing both baseline and poststudy surveys. In
addition, participants who took part in the poststudy in-depth
interviews were given an Aus $40 (US $26) gift voucher.

Accessto the App

Participants were provided with alink to download the app from
the Google Play Store or Apple App Store depending on the
smartphone they own.

Data Collection

Baseline and poststudy quantitative data were collected via a
survey hosted on REDCap (Research Electronic Database
Capture; Vanderbilt University) and distributed to participants
electronically (Table 1). The baseline survey collected data on
participant demographics (such as education level, incomelevel,
number of children, and marital status; Table 2) and questions
designed to measure participants potential to reduce the risk
of infant fals. The latter consisted of the following four
questions:

1. | know how to prevent falls among young children

2. Fallsin children aged <1 year can be prevented

3. | am confident | can take actions to reduce the risk of my
child falling

4. | have taken specific actions to reduce the risk of my child
faling

The same4 questionswere a so included in the poststudy survey.
This set of questions was designed to demonstrate whether

https://pediatrics,jmir.org/2024/1/e47361
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exposure to the app had the overall desired impact and was
measured using a 5-point Likert scale (strongly disagree to
strongly agree). The poststudy survey also included open-ended
guestions designed to (1) collect data from participants on the
behavioral driversfor potential to reduce therisk of infant falls
(Table 3) based on the Capability, Opportunity,
Motivation—-Behavior (COM-B) self-evaluation questionnaire
[16] and (2) collect information on user experience. The latter
user experience questions were framed in terms of user
acceptance and engagement with the app.

User acceptance was measured by asking participants how much
they liked the app and to rate the level of agreement (Likert
scale: strongly disagree to strongly agree) with the following
six statements: (1) | found the app easy to use; (2) | found the
information useful; (3) the advice provided was easy to follow;
(4) 1 could act on the advice provided; (5) | like the features of
the app; (6) | found the reminders or notifications helpful.

For engagement, participants were asked about their use of the
app and itsfeatures and to respond to the statements “| used the
app” (not at all; once; more than once but not often; often—more
than once a month; frequently—more than 4 times a month);
“l read all the articles” (Likert scale: strongly disagree to
strongly agree); and “1 used the task list feature” (Likert scale:
strongly disagree to strongly agree).

Poststudy qudlitative interviewswere conducted with a subgroup
of 10 participants to understand parents’ user experience with
the app and to understand further opportunities to improve the
app. In-depth interviews were conducted face-to-face using
videoconferencing (Microsoft Teams). A discussion guide was
used to structureinterviewswith each participant. Thediscussion
guide was developed to ensure that participants understood the
context of the discussion and to collect more in-depth details
about the factors driving their acceptability and engagement
with the app than could be collected through a quantitative
survey. Similarly, it was also designed to collect more detailed
insight into how the material provided in the app influenced the
behaviors required to reduce therisk of fallsin infants. Before
conducting the interviews, the discussion guide was refined
through peer-to-peer testing to optimize discussion flow and
clarity. Thefinal discussion guide used to framethe 10 in-depth
interviews is provided in Multimedia Appendix 2. All the
interviews were recorded and transcribed verbatim.
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Table 1. Summary table of research variables.

Cooray et a

Aim, variable, and source

Datatype

Analysis conducted

Aim 1

Factors assumed related to fall prevention (secondary outcome)

Response to survey questions: | know how to prevent falls  5-point Likert scale

among young children (a)

Fallsin children under 1 can be prevented (b)

| am confident | can take actions to reduce the risk of my
child falling (c)

| have taken specific actions to reduce therisk of my child
falling (d)

Potential to reduce falls (primary outcome)

Sum of atod

I ntervention impact (“total change” —primary outcome)

Calculated by postintervention potential to reduce falls
minus preintervention potential to reduce falls

Demographics (independent variable)

Aim 2

Various levels (Table 2) for relationship to child, age, ex-
perience, country of birth, household income, marita status,
and education level

I ntervention impact (“total change” —primary outcome)

Calculated by postintervention potential to reduce falls
minus preintervention potential to reduce falls

Capability score (independent variable)

Response to survey questions (Table 3) by Likert scales
summed

Opportunity score (independent variable)

Response to survey questions (Table 3) by Likert scales
summed

M otivation score (independent variable)

Response to survey questions (Table 3) by Likert scales
summed

Overall behavior score (independent variable)

Calculated by the aggregate of capability, opportunity, and
motivation scores

Experienced parent (confounder)

Aim 3

Yes=2 or more children; no=1 child

Engagement (outcome)

Response to survey questions

Likeability (outcome)

5-point Likert scale

5-point Likert scale

5-point Likert scale

Continuous variable

Continuous variable

Categorical variable

Continuous variable

Continuous variable

Continuous variable

Continuous variable

Continuous variable

Categorical variable

5-point Likert scale

Difference between before and after using a paired
Wilcoxon signed rank test

Difference between before and after using a paired
Wilcoxon signed rank test

Difference between before and after using a paired
Wilcoxon signed rank test

Difference between before and after using a paired
Wilcoxon signed rank test

Difference in means before and after using a 1-tailed
paired t test

Difference in means between different demographic
groups using a 1-tailed paired t test

Difference in means between different demographic
groups using a 1-tailed paired t test

Linear regression used to examineinfluence of behavior
scores on intervention impact while controlling for
parental experience

Linear regression used to examineinfluence of behavior
scores on intervention impact while controlling for
parental experience

Linear regression used to examineinfluence of behavior
scores on intervention impact while controlling for
parental experience

Linear regression used to examineinfluence of behavior
scores on intervention impact while controlling for
parental experience

Linear regression used to examine influence of overall
behavior score on intervention impact while controlling
for parental experience

Linear regression used to examine influence of overall
behavior score onintervention impact while controlling
for parental experience

Descriptive statistics
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Aim, variable, and source Datatype Analysis conducted

Response to survey questions 5-point Likert scale  Descriptive statistics
Aim 4
Barriersand enablers of the intervention

Poststudy interview Qualitative data Qualitative descriptive method

Table 2. Participant demographics (N=60).

Participants, n (%) Total change, mean (SD) P value
Relationship to child 48
Mother 54 (90) 2.35(2.17)
Father 6 (10) 1.67 (2.80)
Age(y) 41
26-35 40 (67) 2.15 (2.34)
36-45 19 (32) 2.68(1.97)
46-55 1(2 N/A2
Number of children (dichotomized to a new parent and experienced parent) .03
0 (new parent) 20 (33) 3.15(2.30)
1 (experienced parent) 40 (67) 1.85(2.08)
Parent born in Australia 57
Yes 49 (82) 2.20 (2.26)
No 11 (18) 2.64 (2.11)
Household income (Aus $) 48
<Aus $ 100,000 (<US $65,000) 15 (25) 1.81(1.87)
Aus $ 100,000-Aus $ 150,000 (US $65,000-97,500) 20 (33) 2.40 (2.50)
>Aus $ 150,000 (=US $97,500) 21(35) 2.29(2.33)
Decline to answer 3(5 4.00 (0)
Marital status .99
Married 43(72) 2.28(2.26)
Single parent 3(5) 2.33(2.52)
De facto (common law marriage) 14 (23) 2.29 (2.23)
Education level .66
Primary school, secondary school, and some university 20 (33) 2.20(1.88)
or TAFE di ploma
University or TAFE graduate 25 (42) 2.08 (2.38)
Postgraduate degree 15 (25) 2.73(2.46)
8NI/A: not applicable.
PTAFE: technical and further education.
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Table 3. The mean level of agreement with intervention impact on behavioral drivers.

Values, mean (SD)

The app hasimproved my knowledge on (capability)

The importance of getting rest 3.93(0.94)
How to reduce fall risk while feeding my baby 4.15(0.84)
How to reduce fall risk while my baby sleeps 4.12 (0.90)
How to reduce fall risk while changing my baby 4.40 (0.79)
How to reduce fall risk when using baby products like chairs and prams 4.17 (0.85)
How to reduce fall risk on stairs 4.30 (0.79)
Overdl 4.18 (0.86)
After using the app, | feel (opportunity)
| have the support | need to get enough rest 3.50 (0.98)
| have everything | need to reduce fall risk while | feed my baby 4.35 (0.60)
| have everything | need to reduce fal risk while my baby sleeps 4.38 (0.56)
| have a safe place to change my baby 4.52 (0.68)
| am able to correctly use safety straps when using baby products like chairs and prams 4.58 (0.53)
| have everything | need to reduce fall risk on stairs 4.20 (0.73)
Overdl 4.26 (0.78)
After using the app (motivation)
Remember to ask for help when feeling tired and feeding my baby 3.90 (1.00)
Have established aroutine to reduce fall risk while feeding my baby 4.08 (0.81)
Intend to ensure my baby always sleepsin a cot 3.95(1.17)
Believe changing my baby on the floor is the best option if | do not have access to a safe change table 453 (0.77)
Have established the habit of correctly using safety straps when using baby products like chairs and prams 4.42 (0.74)
Believe stairgates are important in areas accessed by my child 4.68 (0.50)
Overall 4.26 (0.90)
Analysis then calculated by subtracting the total pre score from the total

The R programming language (R Foundation for Statistical
Computing) was used for statistical analysis. In-depth interview
data were transcribed and analyzed using NVivo software
(Lumivero). Sample characteristics for the 60 participants in
thelongitudinal study were examined using descriptive statistics.
The analytical approachesvaried for each part (parts 1-4) of the
study. The following section describes the approach adopted
for each part.

Part 1. Determining the Overall Impact of Exposure
to Intervention to Reduce the Risk of Falls

The primary outcomes studied in part 1 were the change in
responses to the 4 questions included in both the pre- and
poststudy surveys (ie, | know how to prevent fallsamong young
children; falls in children under 1 can be prevented; | am
confident | can take actions to reduce the risk of my child
faling; and | have taken specific actions to reduce the risk of
my child falling) and change in overall participants “potential
toreducetherisk of infant falls” Thelatter was calculated from
both pre- and poststudy responses by summing the Likert values
for each of the 4 questions. An “intervention impact” scorewas

https://pediatrics,jmir.org/2024/1/e47361

post score.

The pre-post difference in responses to the 4 questions was
examined using paired Wilcoxon signed rank tests. The pre-post
difference in the overall “potential to reduce the risk of infant
fals’ was examined using a 1-tailed paired t test.

Theinfluence of exposure to the app on potential to reduce the
risk of infant fallsfor different types of participants (as described
by demographic variables: relationship to child, age of parent,
1 or more children, country of birth, household income, marital
status, and education level) was examined by testing the
differencein mean “intervention impact” between the different
demographic groups. For dichotomous variables, independent
1-tailed t tests were used, and for variables with =2 category
levels, ANOVA was used.

Part 2: Behavior Driversfor Fall Prevention After
Exposureto the I ntervention and the Relationship
Between Behavior Driversand the Impact of the
Intervention

To examine the behavioral drivers for falls prevention
(capability, opportunity, and motivation) among parents after
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exposure to the intervention, the mean level of agreement with
each of the capability, opportunity, and motivation statements
(Table 3) was cal cul ated across the whole sample, together with
the overall mean for each group of statements across the whole
sample, that is, a mean overall capability, opportunity, and
motivation score.

To examine the relationship between the behavioral drivers as
self-evaluated by participants and the impact of the intervention,
a capability, opportunity, and motivation score was cal culated
for each participant by summing thelevel of response provided
for each question in each group (Table 3), and an overall
“behavioral driver” score for each participant was calculated
by summing the level of agreement with each statement listed
in Table 3. The association between the behavioral component
scores (ie, capability, opportunity, and motivation scores for
each participant) and the impact of the intervention was
examined using multivariablelinear regression. A second linear
regression analysis was then conducted to examine the
relationship between the overall behavioral driver scores and
the impact of the intervention. In both regression models,
demographic variablesfound to be significantly associated with
the impact of the intervention were also controlled for parent’s
experience.

Part 3: Determining Acceptability of the App asa
Whole and Engagement With the App
Engagement with the app, as measured using responses to the

question “1 used the app,” and the number of tracked tasks per
participant were examined using descriptive statistics.

The acceptability of the app as a whole was determined by
calculating the mean levels of agreement for each “app-like’
statement across the sample, together with the mean overall
level of agreement for thisgroup of “app-like” statementsacross
the sample.

Part 4: Explore User Experienceto Identify Factors
Driving or Hindering User Acceptability and
Engagement and Scope for Further I mprovement
The in-depth interview data were analyzed using a qualitative
descriptive method to identify barriers and enablers of the
intervention in terms of user experience [17].

Sample Size

A sample size of 62 was estimated to be sufficient for the
guantitative components of the study based on a power
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calculation to see a significant change in parents' potential to
reducetherisk of fallswith an effect size of 0.4 and 80% power
at the 5% level, allowing for up to 20% loss to follow-up and
rounding up to the next full number.

For the qualitative poststudy in-depth interview, a sample size
of 10 was chosen using a rule of thumb that this sample size
should be sufficient to reach saturation and is double the
minimum sample size recommended for digital intervention
usability studies with a sample of 5[18].

Results

Sample Characteristics

A total of 62 participants were recruited, downloaded the app,
and completed the baseline survey, with 2 (3%) lost to
follow-up. Therefore, 60 participants completed the poststudy
survey. Table 2 presentsthe sample characteristics. In summary,
54 (90%) were mothers, 40 (67%) were aged 26 to 35 years, 20
(33%) were new parents, and 49 (82%) were bornin Australia;
43 (72%) patients were married.

Part 1. Determining the Overall Impact of Exposure
to the Intervention to Reduce the Risk of Falls

There was a significant improvement in each measure of the
potential to reduce the risk of infant falls from after exposure
to the intervention compared with before exposure. For each
guestion, there was a significant increase in the level of
agreement with the statements (Figures 1-4; P<.001).

Therewas also asignificant improvement in the overall potential
of parentsto reducetherisk of fallsafter using the intervention.
The mean overall score among participants before exposure
was 15.77 (SD 2.24; range 10-20) and 18.05 (SD 1.86; range
14-20) after a 3-month exposure to the app (P<.001). Across
the entire sample, the mean “total change” in potential to reduce
therisk of fallswas 2.28 (SD 2.23; range -2 to 8).

Table 2 presents the “total change” according to the different
participant demographics. The only significant difference by
demographics was a significantly greater “total change” in the
potential to reduce the risk of infant falls among participants
with only 1 child. Parents with >2 children had a mean “total
change” of 1.85 (SD 2.08; range —2 to 5) whereas the
less-experienced parents with only 1 child had a mean “total
change” of 3.15 (SD 2.30; range —1 to 8; P=.03).
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Figurel. Level of agreement with “1 know how to prevent falls among young children”: before versus after.
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Figure 2. Level of agreement with “Fallsin children under 1 can be prevented”: before versus after.
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Figure 3. Level of agreement with “1 am confident | can take actions to reduce the risk of my child falling”: before versus after.

Before After
40-
30-
30-
20-
oy &
- |-
(') 1)
=] = 20-
g g
[V [
10-
10-
0- lI 0- ||
1 2 3 4 5 1 2 3 4 5
Level of agreement Level of agreement

Figure4. Level of agreement with “I have taken specific actions to reduce the risk of my child falling”: before versus after.
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Part 2: Behavior Driversfor Fall Prevention After
Exposureto the Intervention and the Relationship
Between Behavior Driversand the Impact of the
Intervention

The mean level of agreement with each statement across the
sample is shown in Table 3. As shown in Table 3, there was
strong agreement with overall capability, motivation, and
opportunity as self-evaluated by participants after using the app.
The only aspect where there was inconsi stent strong agreement
wasin questionsrelated to getting enough rest where capability,
opportunity, and motivation means across the sample remained
<4.

Cooray et a

Tables 4 and 5 present the results of the linear regression
analyses. In the univariate analysis, opportunity and motivation
scores were significantly associated with the impact of the
interventions, with increasing behavioral component scores
associated with increasing impact scores. However, in the
multivariable analysis when controlling for parent experience
(which wasfound to be significantly associated with theimpact
of intervention in part 1), none of the individual behavior
components were significantly associated with impact (Table
4).

As shown in Table 5, the overall behavior score was
significantly associated with increasing impact scores, even
when controlling for parents’ experience.

Table 4. Regression analysis modeling the relationship between behavior drivers and intervention impact.

Univariate Multivariable
Estimate P value Estimate P value
Capability score 0.127 .07 -0.017 .86
Opportunity score 0.257 0062 0.191 12
Motivation score 0.207 012 0.926 49
Experienced parent (yes or no) -13 032 -1.196 042
8P<.05.
Table5. Regression analysis modeling the relationship between overall behavior score and intervention impact.
Univariate Multivariable
Estimate P value Estimate P value
BD?score 0.079 .009° 0.075 01
Experienced parent (yes or no) -1.3 03° -1.118 04P

3BD: Behavior Drivers Score.
bp<.05.

Part 3: Deter mining Acceptability of the App asa
Whole and Engagement With the App

Table 6 presents the mean level of agreement of app use
statements across the sampl e of participants, including their app
use, whether they read the articles, and used the task tracking
feature. The mean number of completed tasks per participant
was 24 (SD 24.2052).

Table 6. Participant agreement with the use of the intervention.

Table 7 presents the mean level s of agreement acrossthewhole
sample for each of the “app-like” statements and the mean
overal, indicating generally strong acceptability (agreement
levels over 4) of the app as a whole. The lowest levels of
agreement were in the response to the “| like the features of the
app” and “I found the reminders/natifications helpful.”

App use Scores, mean (SD)
| used the app 3.53 (0.68)
| read the articles 4.17 (0.98)
| used the task tracking feature 3.75(1.31)
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Table 7. Participant agreement with the acceptability of the intervention.

Cooray et a

App-like Scores, mean (SD)
| found the app easy to use 4.20 (0.72)
| found the information useful 4.05 (0.79)
The advice provided was easy to follow 4.52 (0.60)
| could act on the advice provided 4.22 (0.94)
| like the features of the app 3.67 (0.93)
I found the reminders or notifications helpful 3.68(0.89)
Overall score 4,05 (0.87)

Part 4: Exploring User Experienceto I dentify Factors
Driving or Hindering User Acceptability and
Engagement and Scope for Further I mprovement
(Qualitative Analysis)

General Understanding of Child Injury and Feedback
on the Intervention

Parents expressed that the intervention provided them with
important information, which was new. Theintervention seemed
to be valued more by new parents. It was evident that child
injury was not an area that parents gave much attention to
(“Injury is not something | had put too much thought into, |
guess| just considered ababy didn’'t move”). Some parents had
ageneral understanding and personal fear about fallsdueto the
experiences of other parents they knew. In addition, safe
sleeping practices and safe change table practices were
commonly identified as information parents received from
antenatal classes (“one of the main onesthat | sort of looked at
when my first son was born was more pages like SIDS").
However, the consensus was that they had little knowledge of
specific preventive actions for most of the common fall events:

| learned so much...it brought to light a lot of things

that you wouldn’t think of...first | was like, you know,

but then every time | would read something, I'd learn

something.
Experienced parents (who had morethan 1 child) alsoidentified
the importance of the intervention. Even in cases where they
knew some preventive actions beforehand due to lived
experiences (“it was really just some anecdotal stories of my
friends babies falling off things and hurting themselves...”),
they identified that the intervention was a good reminder to
adhere to safe behaviors:

| can’t remember how | |earned the infor mation with
my first child, but it was definitely a great reminder
and easy access to find the information all in one
place.

Parents liked the style of the articles, which they reported they
found engaging and informative and liked that the length was
not too long. They also identified that if articles were too long,
parents may not bother reading them, particularly as during the
first year of a child's life alot of information is “thrown” at
parents:

https://pediatrics,jmir.org/2024/1/e47361

| thought it was really well written. | liked the style
of the way that it waswritten. | thought it was. It was
very engaging and informative and | liked the length
of it as well. But it wasn't too long. It just made it
easy to when you're busy asa mum, sort of dip in and
out of just having a bit of a look and yeah, and like
getting some information quite quickly rather than
reading pages and pages out. It was also quite easy
to access different topics with them.

Parents also identified the importance of the tone of the
intervention and appreciated the practical nature of the advice
provided:

| liked it because it was really straightforward. It's
not in any way condescending. | don’t think it's like
I think sometimes you read resources and they can
be like talking down to you. But | found that it was
like simple language, but not in a condescending way.

Credible profiles were valued by parents. They requested more
ways to show the credibility of the information such as
embedded links bel ow the articles from reputabl e organizations:

And | like it. It's got the...like professors on there....
Soit’stelling you that there’s experts on this.

Thetask-tracking and adherence dashboards werefeaturesliked
by most participants. “ Checking things off alist” waswell liked.
The adherence dashboard was found to be an incentive “to get
it all green.” Parents understood the rationale of task tracking
and expressed its importance in encouraging them to adhere to
what was conveyed in the articles. However, there were some
issues with the user experience of thisfeature (“1’m not finding
easy to find what the ongoing ones are”). One parent requested
accessto thetask list directly, without going through any related
article. Another expressed that they could not get “100%" due
to some tasks being not relevant for them. The “if-then” tasks
were somewhat disliked:

| think that | think that idea of it is good, like having
tasks that you can go through and say, yes, we've
done this, but just the way it was delivered.
I quite like checking things off. At least you know this
is quite satisfying to kind of get to the ending. Right.
OK, well, you know, | have half a clue about what
I’'mdoing in this area.
The natifications were found to be helpful. Parents expressed
that the notifications made them come back to the app, made
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them read the articles, and helped them adhere to suggested
practices. However, 2 participants mentioned that they did not
receive notifications:

| liked the little reminders and | do. | do like that
‘cause. | think you get busy and then you don’t think
touseit. So | did like the notifications as a way from
reminding to dip back in and have information.

App esthetics was also positively received. Parents liked that
the app used real photos rather than drawings. Several “typos’
within the content were noticed by the parents and were
negatively received (“1I'm abit of a stickler for, you know, the
text, | guess so, like typos and things, you know™).

Feedback on 4 Modules

Information provided in the safe feeding module was not
practical for some parents. This was because it was dependent
on the amount of social support available for mothers.

In addition, some mothersidentified the possibility of codeeping
occurring, although this was not suggested by the module. One
mother indicated that her initial evaluation of the intervention
was not positive because of thisinapplicability to her situation:

Uhm, | think probably this one was the | east effective
for me. | think like | like | mean it. | thought it was
very helpful for reminding, reminding you of the
importance of rest in that, that there it isrisky to feed
while you are tired. | think like in terms of actually
making changes, it was | think the app was less
helpful in doing that then the other modules because
it wasreally around like getting support and that sort
of thing, which is something that the app can't
necessarily help you with because either you have
social support and you have people that can help you
or you don’t work down the other modules provided
more practical advicewhich weren’t sort of dependent
on social support.

Get enough sleep, you know, have your partner or
someone to support you to come and do that? Well,...
| actually left my job after my first one, and my
husband still works and he gets up at 4:00 AM. It's
unrealistic for me to expect that. But for me, the one
who doesn’t work to say, Oh no, you need to get up.
Or every second night you're on duty to take over.
It'sjust not possible.

Some advice was not practical for parents with more than one
child, such as* deeping while the baby sleeps,” wherethey have
to take care of the other child at the same time (“to sleep when
the baby sleeps, | thought, what about my toddler, he doesn’t
nap”).

Degspite these limitations, parents understood the reasons for
the suggested practices. They also expressed that the module
made them conscious when they weretired during night feeding
and encouraged them to take action to reduce the chance of
faling asleep while holding the baby. Some expressed the
importance of acknowledging differences in individual
experiences within the module to mitigate any negative feelings
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induced (“it's one of those thingswhereit’slikeideal situation,
right. But the reality isjust sometimes so different”).

The parents liked the safe furniture use module. The message
“one day the baby is ill, and next day they are rolling,”
resonated well with the parents. Commonly, parents expressed
that they practiced keeping the baby in the cot if they had to
move away or “on the floor,” where they could not fall, but
some parents still Ieft their baby on abed, when they arein the
prerolling age, in the “middle of the bed”:

| really liked thisone. It made meyeah, it really made
me reconsider that. Uhm, you know, even if you think
either in the middle of the bed they are fine, that
actually like it, they made that maybe when they roll
and so it may be this. So this was helpful for me in
thinking actually, although you’ re tempted to put them
on the bed or put them on the change table, they're
actually safer on the floor like putting them on the
carpet actually safer than putting them on the bed.
So this one actually really did stick with me. And
that’s something that | thought about continually is
actually just put him on the floor and he's safer 'n
the floor 'cause he can't. fall anywhere.

Parents found safe nappy change practices to be acceptable
when using a change table. For some, thiswas aligned with the
information received previously in the antenatal classes, but
most mentioned that there are no safety straps in their own
changetables, so keeping ahand on the baby wasthe applicable
advice (“1 don't have a change table with straps and | do. I'm
not sure that that's a standard thing”). Changing nappies on the
floor “where they can’t fall” was also liked by some, but some
expressed this may be not practical in instances where the
mother had a cesarean birth (“but as a mom who had two
caesareans, I’ m not gonna be getting down on the floor with a
newborn baby”).

The module for the safe use of baby productswaswell received.
Parents reported that the modul e made adifference on how they
used safety straps with products. Some parents previously did
not think of using straps when the baby was “very small” but
reported that the module had an influence on changing the
practice of using safety straps. One parent found that the
information also influenced how they picked secondhand baby
products, which seemed to be a common practice:

| think it might has made me so that you always say
the straps here, but | think it's just made it. It really
reinforced to me how important it is to always do it
up and if they look, you know that you think are there
sitting there. They look secure, already without the
straps on just to make it a habit of doing them up. So
that was really good reminder for me that or you
alwaysneedtojust do it up just to just for that safety
‘cause you never know when they're gonna try and
reach for something or rollout or slide out. | think it
also made me more aware of When | was buying
secondhand baby items, they saw that all of the clips
and everything were usable and that and present.

The use of awheeled baby walker was well accepted. Parents
had commonly received some information on the negatives of
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baby walkers before the intervention. They understood that
wheeled walkers are a fall risk and might also affect a baby’s
natural ability to stand. One parent mentioned that they still
used one, but the duration of use was reduced after the
intervention:

No, | never did. Somewhere | read early on that they
aren't safe ‘cause they can get to places they
shouldn’t be able to get to. Uh,.... So I’ve never had
one. | had a bouncer that didn't move. That's
probably not great for their development, but in put
themin it too much. But it wasn't their safety thing
in terms of, yeah, getting places, they shouldn’t get
to.

Parents who had stairsin their homesidentified the importance
of the information included in the module for creating a safe
home. Parents knew about using safe gates but identified the
importance of other stair safety practices, but commonly, parents
who did not have stairs found this modul e not relevant to them.
They requested relevant information, such as babyproofing the
environments:

We already knew that we needed to get safety gates.
I’ve got friends with children. So you're already
aware of the gates. But | do find the app. Yeah.
Helpful fromjust fromthetipsaround stairs. So, like,
sort of saying don't step over the gate. And that's
really stuck out to me. Was like, hold onto the rails
and like and making sure that you have a free hand
because it's so easy with stairs to hold baby in one
hand and then be carrying a cup of tea or something
else with the other hand. That is something that has
changed my behavior, like making sure that | don’t
have my hands full and nothing to hold onto.

General Feedback

Most of the interviewed parents expected more from the
intervention. Even those who redly liked the intervention
expected more. Some thought the scope was too narrow,
focusing only on falls, compared with multiple injury
mechanisms, and mentioned that they may not have used it if
they came across it outside the study. In addition, they felt that
the intervention should have more engaging features (“It need
something to keep you coming back to”). Parents had several
suggestions to improve the scope of the intervention, such as
providing more information relevant to older children,
information on other child injury types, and prevention
(babyproofing the house), including first-aid information and
tapping into other relevant early childhood information:

...And | know thisis sort of more a pilot, but | just
wanted to see more, but | think that’s where you're
going withit. I'm, 1" ve got through the modules quite
quickly and | thought there’'s no more. | finished it
NoW.
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...but 1 would really love like a checklist of this is
everything that you need to do, you know, to baby
proof your house so, you know, draw locks, baby gates
like a, you know, like a a nice little comprehensive
list for you to sort of do a scan of your house and
then, everything you can do to make it injury safe,
your baby.

Parents expressed the importance of receiving the app from
reputable agents to find it valuable and for them to use it (eg,
viaan antenatal class):

| think if I'd been aware of it, yeah, | definitely think
so. So yeah, if, yeah, if at the hospital or the midwife
or if it had been in, you know, the baby bundle that
you get if there’d been a little flyer. Yeah, it would be
something I'd look at. And definitely if I'd known it.

Parents reported that they liked mobile apps rather than scanning
through websites to obtain relevant information. Similarly, it
was evident that although they tended to use social mediagroups
(Facebook groups) to seek childcareinformation, they preferred
reputable sources and sourceswhere they can find professionally
backed reputable information:

And sometime like when you're looking at websites
and stuff, it can get so confusing, whereaslike having
an app or just one place to look just makes things so
much more straightforward.

I’ve recently got rid of Facebook because they're or
maybe within those groups, there tends to be lots of
negativity and scaring and | would be, | think it's
taken me three kids and this long to realize that it's
probably not a space | really want to be in and
without an expert moderator, | don’t wanna be there
‘cause you can get too much information.

Parents felt that there is a place for digital interventions in the
space of early childhood interventions. Several parents shared
the opinion that the support provided by the primary health care
system reduced after a while and identified the viability of
digital health interventionsto fill this gap. In addition, they felt
that the intervention value would increase if it provided some
form of opportunity to connect with a health care professional:

Because there is such limited access to midwife and
nursing support after having baby now like anything
you can access at home...make a difference.

You havelot of contact with the support initially, then
you don’t really see anyone.

Triangulation of Quantitative and Qualitative Data

Triangulating the quantitative and qualitative data provided
insights for where key improvements could be made to the app
going forward. As shown in Table 8, where these are
summarized, these largely focus on improvements that would
make the app more valuable to parents.
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Table 8. Areasto improve and potential improvements.

Cooray et a

Areasto improve Potential improvement

Broadening the scope of theintervention

Intervention could be broadened by including first-aid information and other injury information, including

information relevant to a broader age group of children and other early childcare information. Special
consideration needs to be given to make the app more valuable for experienced parents.

More autonomy for parents and refram-

ing some advice as “ suggestions’ “must follow” advice.

Improving practicality of information
of parents.

Improvements to task tracking

Within intervention content, focus will be given to ensure the advice conveys as suggestions rather than

Specia consideration will be given to palpability of advice considering arange of individual circumstances

The task-tracking feature will be improved by introducing a direct way to access task lists and better ways

to identify task ongoing and compl etion states.

Improvements to if-then plans
rules.

Connecting parentsto a health care pro-

If-then tasks will beimproved with giving parents alist of optionsthat they can select from to createif-then

A feature where parents have =1 sessions with a health care professional who is experienced in child injury

fessiona and early childhood could be introduced. This could also be used as a reengaging moment with the inter-
vention for parents.
: : “if-then” plans, and reframing some of the advice provided to
Discussion P g .

Principal Findings

The findings from this study demonstrate promising potential
of the intervention in terms of the impact on reducing the risk
of infant falls, particularly among new parents. They aso
indicate promisein terms of an influence on drivers of parental
behaviors important for fall reduction among infants.
Acceptability of the app was high, and important insights were
gained from users about how to further improve the app.

In this study, the potential to reduce the risk of falls was
measured by examining the change in responses to a set of
guestions asked by the participants before and after the 3-month
long exposure to the app. As there was no available validated
measure, this set of questions was developed on the basis that
knowing falls can be prevented, feeling confident that actions
can betaken to prevent fallsand taking action to reducefall risk
align with what was hoped would be the desired outcomesfrom
exposure to the app. Although this is self-reported and not a
validated measure, the relationship observed between this
measure and the participants responses to questions based on
the COM-B self-evaluation questionnaire provides a level of
promise that the intervention may work as intended. However,
confirmation of the effectiveness of the intervention requires a
different methodological approach, such as randomization and
use of control, and for this purpose, the use of an objective
measure such as reduction in fals would be preferred.
Demonstrating the promise of an intervention during the early
stages is important, as this reduces the risk of unnecessarily
wasting resourcesin alater, larger, and more resource-intensive
randomized controlled trial.

For digital and mobile heath interventions, acceptability,
usability, and engagement are likely to be as important to
effectiveness as the content. The results also demonstrate
promise in this regard. Importantly, the users trialing the app
appeared to like the app and found it easy to use and useful.
More importantly, the feedback from the users identified some
areas for further improvement that could be relatively easily
actioned, such as improvements to the task-tracking and
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convey more autonomy. However, as identified in user testing
during the development phases [13], it was clear from this
longitudinal study that in the longer term, the scope of the app
needs to be broadened to increase the likelihood of high levels
of ongoing engagement.

Concerns raised about the practicality of advice and the
relevance of all components of the intervention to all usersin
this longitudinal study also reflected some of the feedback
received during the user testing reported in the study by Cooray
et al [13]. As noted in this study [13], issues raised regarding
the practicality of advice drawn from best-practice sources
indicate a need for further research into practical solutions.
However, it may be that it is only certain parents or parentsin
certain situations who have practical issues, that needs to be
explored further. It is possible that the contents of the
intervention could be delivered in an individually tailored
manner, and this might overcome both the concern of relevance
of all information to all users, as well as issues related to the
practicality of some advice for certain people or situations.
Digital intervention in which injury prevention information is
tailored to individuals has been found to be effective in
promoting the adoption of safety behaviors relevant to the use
of stair gatesaswell as other childhood injury mechanisms[19].
The potential of this approach should be considered in
conjunction with further development of the app.

The potentia promise of this behavioral theory—driven app on
influencing behavior relevant to falls aligns with the success of
other theory-driven digital interventions targeting childhood
injury in changing behavior [20-23]. However, thisis the first
childhood injury intervention developed using the BCW. The
significant association between the “ behavior score” calculated
from responses to the parental COM-B sdlf-evaluation
guestionnaire and the outcome measure observed in this study
also appear to be the first attempt at examining the pathways
through which a behaviora theory—driven childhood injury
prevention intervention works. Although the approach in this
study was rudimentary, consideration should be given to
designing future rigorous testing of the app in such away that
the mechanistic pathways can be studied in parallel with the
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overall effectiveness. The quantitative process eval uation being
undertaken by Brown et a [24] in conjunction with the
evaluation of their user-driven intervention to reduce the misuse
of child restraintsis an example of how this might be achieved.
This level of evidence for the behavioral underpinnings of the
success of digital interventions would further strengthen the
case for designing childhood injury interventions using a
behavioral theory lens.

The person-based approach to app development islikely to have
influenced the high levels of usability and acceptance of the
app. However, user feedback indicates that more work is
required to increase engagement. Theimportance of engagement
indigital injury prevention interventions has also been identified
by other researchers. For example, Ning et al [20] cited poor
engagement as a factor that may have reduced the impact of
their digital intervention on reducing actua rates of injury. In
their study, they measured average hours of engagement and
felt that the level of engagement was relatively lower in terms
of average hours of engagement than had been reported in other
successful digital interventions [20]. However, no attempt has
been made to directly study the level of engagement and any
outcome. In contrast, Burgess et a [22] examined the direct
association between their measure of engagement and an
increase in knowledge and found a significant association.
Including objective measures of engagement in future attempts
to quantitatively evaluate processes underpinning the success
of digital interventions would also appear to be useful.
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Thelack of an objective or quantifiable measure of engagement
in this study was a limitation, and tracking engagement is
something that should be added to the protocols of any future
studies with this app. Other important limitations of this study
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no causal relationship between exposure to the app and the
outcome measure can be confidently claimed. Furthermore,
when reviewing the results of this study, it should be noted that
recruiting participants via an internet-based panel means that
the sample is possibly biased toward inclusion of only those
who are already digitally active and computer literate, which
may affect the generalizability of the findings. Future studies
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of the population. Keeping these limitationsin mind, astrength
of the study liesin the usefulness of thework asan intermediate
step between optimization through user testing and a more
resource-intensive  controlled  trial  with a larger
popul ation-representative sample.

Conclusions

The 3-month longitudinal user-testing study has demonstrated
the potential promise of the behavioral theory—driven,
person-based intervention and has highlighted further scopefor
refinement. Overall, broadening the scope of the app appears
to be the most important issue to be addressed in future work.
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Abstract

Background: Since 2020, parents have had increasing opportunities to use telemedicine for their children, but how parents
decide whether to use telemedicine for acute pediatric care relative to alternative sites of careisnot clear. One of the most common
reasons parents seek acute care for their children is for acute respiratory tract infections (ARTIS).

Objective: Thisstudy aimsto examine parental expectations of care viatelemedicine for pediatric ARTIs, contrasting expectations
of care delivered via primary care telemedicine and direct-to-consumer (DTC) telemedicine.

Methods: We performed a sequential mixed methods analysis to examine how parents assess telemedicine for their children’s
acute care. We used ARTIs as a case study for examining parent perceptions of telemedicine. First, we analyzed semistructured
interviews focused on parent responses about the use of telemedicine. Each factor discussed by parents was coded to reflect
whether parentsindicated it incentivized or disincentivized their preferences for telemedicine versusin-person care. Results were
organized by a 7-dimension framework of parental health care seeking that was generated previously, which included dimensions
related to care sites (expected access, affordability, clinical quality, and site quality) and dimensions related to child or family
factors (perceived illness severity, perceived child susceptibility, and parent self-efficacy). Second, we analyzed responses to a
national survey, which inquired about parental expectations of primary care telemedicine, commercial DTC telemedicine, and 3
in-person sites of care (primary care, urgent care, and emergency department) across 21 factorsidentified through prior qualitative
work. To assess whether parents had different expectations of different telemedicine models, we compared survey responses for
primary care telemedicine and commercial DTC telemedicine using weighted logistic regression.

Results: Interview participants (n=40) described factors affecting their perceptions of telemedicine as a care modality for
pediatric ARTIs. Generally, factors aligned with access and affordability (eg, decreased wait time and lower out-of-pocket cost)
werediscussed as potential incentivesfor telemedicine use, whilefactors aligned with perceived illness severity, child susceptibility,
and clinician quality (eg, trustworthiness) were discussed as potential disincentives for telemedicine use. In survey responses
(n=1206), primary care and commercial DTC telemedicine were rated similarly on items related to expected accessibility and
affordability. In contrast, onitemsrelated to expected quality of care, primary care telemedicine wasviewed similarly toin-person
primary care, while commercial DTC telemedicine was rated lower. For example, 69.7% (weighted; 842/1197) of respondents
anticipated their children would be comfortable and cooperative with primary care telemedicine versus 49.7% (weighted; 584/1193)
with commercial DTC telemedicine (P<.001).
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Conclusions: Inamixed methodsanaysisfocused on telemedicinefor ARTIs, parents expressed more concerns about telemedicine
quality in commercial DTC models compared with primary care-based telemedicine. These results could help health systems
better design telemedicine initiatives to support family-centered care.

(JMIR Pediatr Parent 2024;7:e49170) doi:10.2196/49170

KEYWORDS

telemedicine; tel ehealth; acute care; acute; pediatrics; pediatric; family medicine; family-centered; child; children; parent; parents;
attitude; attitudes; opinion; perception; perceptions; perspective; perspectives; expectation; expectations

Introduction

The decision to seek care for a sick child is an increasingly
complex one for parents. Parents are faced with a variety of
care siteoptions, which include both in-person (ie, primary care,
urgent care, and emergency department [ED]) and virtual care
modalities (ie, primary care provider [PCP] telemedicine and
commercia direct-to-consumer [DTC] telemedicine). In recent
years, families have increased experience and opportunity to
use telemedicine with both their PCP and DTC telemedicine
companies [1-4]. Many studies of prior telemedicine users
indicate high parent satisfaction after telemedicine use, including
high satisfaction with interpersonal and technical components
of these visits, while others note concerns about the quality of
interpersonal interaction and concerns about misdiagnosis and
privacy [5-8]. Studies of parent perceptions as they anticipate
or make decisions about potential telemedicine use are fewer.
Some haveimportantly detailed disparitiesin general willingness
to use telemedicine by sociodemographic characteristics or
technology ownership [9,10]. Beyond general willingness to
usetelemedicine, however, it isimportant to understand decision
factors influencing parents toward or away from telemedicine
use at the time of a specific health care need.

One common reason for problem-based visits among children
is the cluster of diagnoses known as acute respiratory tract
infections (ARTIs), which include vira (eg, viral upper
respiratory infection and viral pharyngitis) and bacterial
infections (eg, streptococcal pharyngitis and acute otitis media).
Before the pandemic, ARTIs accounted for over one-third of
acute pediatric primary care visits and nearly 50% of DTC
telemedicine visits[4,11]. The volume of pediatric ARTI visits
dropped substantially during the early pandemic but increased
over timewith otitismedia, streptococcal sorethroat, and acute
upper respiratory infection remaining common acute visit
diagnoses for both in-person and telemedicine care during the
later pandemic period [2,12-15]. These data suggest that
deciding whether to seek care for pediatric cough and cold
symptoms is one of the more common care-seeking decisions
faced by parents. Thus, we focus on ARTIs as an illustrative
example of a reason parents may seek care for their child,
providing an opportunity to examine care-seeking
decision-making processes. Important prior studies uncovered
factorsthat may influence family decision-making about ART]
care-seeking, including site accessibility (eg, timeliness and
geographic) and quality (eg, interpersonal and clinical) aswell
as illness and family factors [16-18], but did not explore how
the option of telemedicineinformsthese decisions. More recent
qualitative studies have begun to explore ARTI care-seeking

https://pediatrics,jmir.org/2024/1/e49170

decisions in the context of the option of telemedicine [19,20].
Asan example, we recently examined parents decision-making
for pediatric ARTIsin the context of the option of telemedicine
and identified 7 dimensions that influence parents’ decisions:
perceived ilness severity, perceived child susceptibility, parental
self-efficacy, expected accessibility of care, expected
affordability of care, expected quality of clinician, and expected
quality of site [19]. By applying this framework to qualitative
and quantitative datafocused specifically on parent perceptions
of the potential values and risks of telemedicine use, we seek
now to understand how families assess individual factors to
decide whether to use telemedicine for a specific ARTI care
need. Understanding parent perceptions of telemedicine across
these 7 dimensions isimportant to support health care systems
in incorporating telemedicine into the acute care landscape
beyond the public health emergency.

Therefore, inthisanalysis, weinvestigated current parent views
regarding decision factors that potentially influence their
intention to use telemedicine and other sites of acute care when
their children have ARTI symptoms. Specifically, we sought
to better understand parent perceptions of telemedicine models
compared with in-person care for pediatric ARTISs using both
qualitative and quantitative datato specifically examine potential

differencesin expectations of telemedicine delivered via PCPs
versus telemedicine delivered viacommercial DTC providers.

Methods

Overview

We performed a sequential mixed methods analysisto examine
how parents approach decisions about the use of telemedicine
when care-seeking for commonly experienced acuteillness. We
first conducted a qualitative analysis of semistructured parent
interviews in which we asked parents to discuss prior
care-seeking when their children were experiencing ARTI
symptoms. Previous analysis of specific portions of these
semistructured interviewswhich focused broadly on thedecision
to seek care published previously reported on 7 broad
dimensions that parents consider when deciding whether and
whereto seek carefor their children (perceived illness severity,
perceived child susceptibility, parental self-efficacy, expected
accessibility of care, expected affordability of care, expected
quality of clinician, and expected quality of site) [19]. In this
analysis, we examined parent responses to a specific later
portion of the interviews where parents were asked to reflect
specifically on the option to use telemedicine, which we
analyzed to elucidate factors that might incentivize or
disincentivize parentsto seek ARTI care through telemedicine.
Building on these qualitative findings, we fielded and analyzed
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anational survey to examine pediatric telemedicine use. Prior
analysis examined parent-reported use of primary care
telemedicine [21]. In this analysis, we focus instead on parent
expectations of the care their child would receive if they
presented at each of 5 different sites of care: in-person primary
care, in-person urgent care, in-person ED, PCP telemedicine,
and commercial DTC telemedicine. We adhered to the standards
for reporting quality research guidelines for reporting the
qualitative portion of this research [22].

Semistructured I nterviews

As described in greater detail elsewhere, we first interviewed
16 pediatric research and clinical professionals to establish a
normative expert model of parent care-seeking. Insights from
these interviews then informed an interview guide for
subsequent semistructured interviews with parents. Prior to
launching interviews with a full sample (n=40), we conducted
3pilot interviewswith parentsto ensure clarity of our questions
and definitions. The first portion of the open-ended interview
guideinquired about perceived needs, desires, and care-seeking
decisions when seeking care generally for achild’'s ARTI, with
resultsreported previously [19]. This paper focuseson aportion
of theinterview guide that inquired about the risks and benefits
of telemedicine care for a child's ARTI (“What are your
thoughts on the benefits of having a provider see your child
while you are in your own house?’ and “When, if ever, would
telemedicine feel like a good choice for a child with a cold?’)
and barriers to telemedicine use (“What might make a
telemedicine visit difficult for your family?’). Parents of
children aged 1-5 years were recruited through a research
registry of parents in Western Pennsylvania and beyond. All
interviews were recorded, transcribed, and analyzed using
thematic content analysis. Team members (SB, KR, and TK)
independently coded each sentencein thefirst 5 transcripts and
together reviewed and then developed a preliminary codebook
of apriori and emergent codes. For each code present, we noted,
when relevant, whether the factor was discussed specifically as
a reason to use or avoid telemedicine. Upon achieving
consensus, a codebook containing definitions and rules was
finalized. The remaining transcripts were coded by a primary
coder (SB), and 14 of those were cocoded by a second coder
(KR or TK). Dedoose (SocioCultural Research Consultants), a
qualitative research software program, was used to code
interviews. In this paper, we present parental perceptions of
potential factors that might positively or negatively influence
their interest in the use of telemedicine organized by the
previously identified 7 dimensions [19] to illustrate the degree
to which these dimensions influence parental decisionsto seek
care from telemedicine.

National Survey

Asdescribedin greater detail elsawhere[21], wethen devel oped
asurvey informed by our prior qualitative findings and fielded
the survey nationally through the University of Chicago’s
AmeriSpeak Panel [23], a nationally representative panel. The
survey included items asking about parent priorities and
expectations when seeking care for a child's ARTI, prior
telemedicine use, and sociodemographic characteristics. The
survey underwent cognitive testing with 3 parents of young
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children and was offered in English and Spanish. Prior analysis
of survey data focused on parent-report of PCP telemedicine
use relative to sociodemographic characteristics of the
respondent [21]. This analysis focuses on parent expectations
of 21 different factors with the potential to influence their
care-seeking across 5 different sites of care: in-person primary
care, in-person urgent care, in-person ED, PCP telemedicine,
and commercial DTC telemedicine. The order in which care
sites were presented to respondents was randomi zed.

In the survey, PCP telemedicine was described as “a
telemedicine visit with your child’s usual primary care office
or clinic. Thiswould be avirtual visit with the provider or group
of providersthat conduct in-person well and sick care for your
child(ren) inthe office or clinic.” DTC commercial telemedicine
was described as* atelemedicine company or group that focuses
on telemedicine visits rather than in-person care (also called
DTC telemedicine). Providers in these groups do not provide
carein-person and are not part of your child’'s usual care team.
Inthesevisits, you connect online and see an avail able provider
inamodel that could be thought of asvirtual urgent care. Some
DTC telemedicine groups or companies are affiliated with health
systems but are still separate from primary care clinics who
might see their own patients through telemedicine”

The survey was fielded to members of the AmeriSpeak panel,
with panel memberseligibleif they were caregivers of children
aged <17 years.

This analysis focused on the percentage of respondents who
anticipated that the specified care site would meet their
expectations “aways’ or “often” for each of the 21 specific
items. For each of the 21 items, we calculated the weighted
percentage of respondents who indicated they “aways’ or
“often” expect that item at each site, using weights derived from
panel sampling weights along with survey response rates, such
that the demographics of the weighted sample align with the
US Current Population Survey [24]. Surveys with missing
responses to individual items were omitted from denominator
for that item. We then used t statistics from weighted logistic
regression models to compare responses for each item for PCP
telemedicine and DTC telemedicine. Finally, we averaged
responses to items within each of the 7 dimensions for PCP
telemedicine and DTC telemedicine to further synthesize the
differences between expectations of PCP and DTC telemedicine.

Ethical Consider ations

Semistructured | nterviews

The qualitative interview portion of this study was determined
exempt from human participants review by the University of
Pittsburgh institutional review board (IRB; STUDY 20040025).
Participantsreceived an | RB-approved introductory script prior
to participating in the interview informing them of the goals of
the interview, potential risks and benefits, plansto protect their
information, and how to contact the research team if they had
guestions, and they then provided verbal consent to proceed.
Identifiable data collected only for payment purposes were
stored separately from interview data; interview data were
deidentified. Participants received a US $50 gift card through
the University of Pittsburgh’'s Vincent Payment Solutions.
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National Survey

The survey portion of this study was determined exempt from
human participants review by the University of Pittsburgh IRB
and by the National Opinion Research Center at the University
of Chicago IRB (STUDY?21070080). The University of
Pittsburgh research team only received deidentified data from
National Opinion Research Center for analysis. Survey
respondents were compensated for their time through
AmeriSpeak, receiving the cash equivalent of $5 (equivalent of
US $17.50/hour) for completing the survey.

Burnset al

Results

Qualitative I nterview Results

A total of 40 parents participated in the qualitative interviews,
of which 65% (n=26) of parents had more than 1 child, 65%
(n=26) of parents had previous experience using telemedicine
for achild, and 38% (n=15) of parents had children insured by
acommercial or employer-sponsored insurer (Table 1).

Table 1. Demographic characteristics of participantsin qualitative parent interviews (n=40).

Characteristics

Interview participants, n (%)

Sex
Female
Male

Agegroup (years)
18-30
31-40
41-50

Interviewee's children’s agesb
Interviewees with children <1 year
Interviewees with children 1-5 year
Interviewees with children >5 year

Self-reported race and ethnicity
African American or Black
African American and Native American
Hispanic or Hispanic and multiracial
White

Prior telemedicine use for their child
No
Yes

Geographic location
Urban
Rural

Insurance type
Commercial or employer based

Medicaid or federal

38 (95)
2(5)

12 (30)
23 (58)
5 (13)

5(13)
40 (100)
16 (40)

6 (15)
1(3)
3(8)
30 (75)

14 (35)
26 (65)

23 (58)
17 (42)

15 (39)
25 (63)

3Percentages may sum to >100% due to rounding.
bCategories are not mutually exclusive.

Dimensions Affecting Parental Perceptions of
Telemedicine

Interviewees described a range of factors that affect their
perceptions of telemedicine carefor their children. Thesefactors
mapped onto the 7 dimensions influencing care-seeking,
including dimensions related to care sites (expected access,
affordability, clinical quality, and site quality) and dimensions
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related to child or family factors (perceived illness severity,
perceived child susceptibility, parent self-efficacy) [19].

Expected Accessibility of the Site

Interviewees expressed interest in using telemedicine due to
perceived opportunities to increase temporal accessibility,
mitigate geographic accessibility, and maximize convenience
(Multimedia Appendix 1). In contrast, some spoke about the
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value of telemedicine only as a last resort option when other
sites could not be accessed. One interviewee described how
using telemedicine maximizes convenience as follows: “I
honestly couldn’'t see how [using telemedicine] would make
anything difficult, ‘cause it's saving me time, gas, all of that
stuff” (parent 24). In contrast, some interviewees expressed
concerns about digital accessibility and how tel emedicine might
belessoptimal for their family or for other families: “ You might
not even have access to computer. | mean | guess everybody
has a cell phone, but, you know, connecting to like avideo call
on your cell phoneisn’'t dwaysidea” (parent 06).

Expected Affordability of the Site

Interviewees favored telemedicine use if out-of-pocket costs
werelessthan or equal to in-person options: “1 mean you're not
getting that one-on-one or face-to-face time necessarily, so, |
kind of feel like [telemedicine] should probably be cheaper
[laughter] or free” (parent 06). Parents viewed telemedicine
favorably if insurance would cover the expense and less
favorably if therewas alikelihood of needing further in-person
evaluation contributing to a possible second visit expense or
when costs for tel emedicine were out-of-pocket.

Expected Quality of the Site

Interviewees viewed telemedicine positively when they
perceived that telemedicineincreased their child’s comfort level
and made seeking care safer: “Well, the kids will be more
comfortable [on telemedicing]. | mean, ‘ cause | know kids...they
get anxious when they go to the doctor’s office, so they're
symptoms might get worse...I mean, they might also pick other
stuff up when they go to the doctor’s office. So it might just be
an ease, so you're not exposing yourself to other things” (parent
39). Parents were split on whether they felt like telemedicine
would allow for adequate assessment of ART| symptoms, noting
that evaluation of some symptoms (eg, ear pain) might be more
difficult than others (eg, red eyes) over telemedicine without
the availability of equipment with remote assessment
capabilities. In contrast, some parentswereless receptiveto the
idea of seeking telemedicine, and pointed out that atelemedicine
appointment cannot provide comprehensive clinical care: “It's
kind of hard—you can't really do immunization [on
telemedicine]—I mean, ‘ cause you would still haveto go to the
office to get those” (parent 39).

Expected Quality of the Clinician

Interviewees discussed intersections between telemedicine and
the expected quality of clinicians. Someintervieweesindicated
they would belessinterested in using telemedicineif they could
not visit afamiliar provider: “If it was doctor that...didn’t know
[my child] well, I might not feel 100% comfortable. But because
[pediatrician] knows him and his personality...I’d probably feel
more comfortable if [telemedicine] was with her” (parent 12).
Interviewees were divided on whether they perceived they would
receive reassurance over telemedicine. There was a general
perception among interviewees that receiving trustworthy care
would be less likely over telemedicine. Additionally, parents
expressed moreinterest in telemedicine when the provider was
someone with experience in caring for children. One parent
described their preference for aprovider with pediatric expertise:
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“1 don’t want, you know, like, adoctor who just got their degree
last week to try and diagnose what my son has, like, with his
cold and everything. | would want someone looking at it who
has experience with kids’ (parent 31).

Perceived Severity of IlIness of the Child

Parent interviewees discussed perceptions of telemedicine that
mapped along the following 3 primary child and parent
dimensions. perceived severity, perceived child susceptibility,
and parental sef-efficacy (Multimedia Appendix 2).
Interviewees primarily viewed telemedicineless favorably when
they perceived the high severity of achild'sillnessand symptom
complexity. Oneinterviewee described her care-seeking decision
when her child had a cold: “I think if it's just like a normal
cold...I fed like | would be pretty comfortable doing
telemedicine for that. And then if they thought it was severe
enough, then | would go in” (parent 30). Parent’s perceptions
of using telemedicine based on their child’'s demeanor and
appearance were divided, with interviewees expressing both
interest and disinterest in using telemedicine when their child
appeared more ill. In contrast, interviewees generally viewed
the use of telemedicine favorably when prolonged persistence
of their child’s symptoms wasthe primary driver of care seeking.

Perceived Susceptibility of the Child

Interviewees generally expressed less interest in telemedicine
usefor ARTI acute care when they perceived greater underlying
susceptibility of the child, such as if they have a child with
medical complexity or younger age. One interviewee described
her preference for in-person care because of a perceived
vulnerability to theillness of her child: “I need my child to be
seen by somebody because | need them to listen to her lungs,
and | need them to check her ears. Maybe if the child is not
prone to having ear infections, and she's not asthmatic, then it
would bealittle different” (parent 33). In contrast, interviewees
showed more interest in telemedicine use when trying to avoid
community-based exposure: “I'm thinking now | probably
should have done [telemedicine] instead of having to take him
in, and like possibly exposing him” (parent 12).

Perceived Self-Efficacy of the Parent

Parent self-efficacy factorsidentified by interviewees included
achieving thegod of thevisit, antibiotic expectations, and easing
uncertainty, all of which interviewees generally viewed as
achievable through telemedicine care. For individual
interviewees, however, self-efficacy factors, such as parent
health literacy and worry, were discussed asindividual reasons
to seek and not to seek care through telemedicine. Concerns
about the ability to protect their child's privacy (ie, information
privacy and physical location privacy) and negotiate power
differentials (ie, equity and patient-clinician power dynamics)
contributed to parental worry about using telemedicine. One
parent described theseworries: “ They [provider on telemedicine]
could catch you at areally bad time whenever, you know, ‘ cause
when akidissick...thingsin the house just kind of—everything
fallsinto chaos, so they could be seeing a snapshot and judging
your entire life by that” (parent 03).
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Survey Results

Survey invitations were sent to 6015 AmeriSpeak panelists,
with 1599 (26.6%) of those invited completing the screener; of
the 1599 individual s screened, 1297 (81.1%) met the eligibility

Burnset al

requirements; and of the 1297 individuals who were dligible,
1206 (93.0%) completed the survey. The magjority (1136/1206;
96% weighted) of respondents took the survey in English, and
60% (weighted; 714/1206) had children insured through a
private employer or purchased directly (Table 2).

Table 2. Demographic characteristics of participants (n=1206) and weighted percentages in a quantitative national survey.

Characteristics

Survey respondents, n (weighted %)2

Sex
Female
Male

Age group (years)
18-29
30-44
45-59
>60

Race and ethnicity
Asian, non-Hispanic
Black, non-Hispanic
Hispanic
White, non-Hispanic
Other, non-Hispanic

Censusdivision
South Atlantic
Pacific
East North Central
West South Central
Mountain
Mid-Atlantic
West North Central
East South Central
New England

Survey language
English
Spanish

Previous telemedicine use for a child
Yes

Child insurance type
Employer or Commercial
Medicaid or federal

Uninsured

786 (55.3)
420 (44.7)

158 (11.8)
761 (59.2)
258 (26.3)
29(2.6)

34 (6.4)
109 (11.3)
375 (22)
634 (56.6)
54(3.7)

233 (19.5)
195 (16.7)
172 (14.3)
136 (13.2)
129 (8)
103 (11.4)
102 (6.6)
77(6)

59 (4.4)

1136 (96.1)
70 (3.9)

516 (41)

714 (60.2)

460 (37)
32(2.8)

3Percentages may sum to >100% due to rounding.

Parents were asked to indicate how often they expect to find
each of the 21 specific items across 5 different care sites. For
most items, respondents most commonly expected to experience
that item at an in-person primary care visit compared with the
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4 other sites. The 2 virtual sites of care carried higher
expectations than in-person primary care for items related to
accessibility and not being near other sick children (Multimedia
Appendix 3). For example, out of 1200 respondents answering
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the item, 56.3% (weighted; n=679) expected to avoid a long
wait through a primary care visit, compared with 60%
(weighted; 740/1195) through commercial DTC telemedicine
and 64.1% weighted (790/1200) through PCP telemedicine.
The2 virtual sitescarried lower expectationsthan all 3in-person
sitesfor “being able to complete all tasks” (within the expected
quality of site dimension) and “ability to care for severe
symptoms” (within the perceived illness severity dimension;
Table 3 and Multimedia Appendix 3).

Parents reported high expectationsfor PCP telemedicine across
several system dimensions (Table 3), with three-quarters
indicating expecting to be able to usually or always see a
provider with experience caring for children (919/1195; 76.5%
weighted) and to receive care in away that protects the child’s
privacy (932/1198; 76.2% weighted). Parentslargely had higher
expectations for PCP telemedicine than commercial DTC
telemedicine for items related specifically to their perception
of their child'sillness and susceptibility with 75.7% (weighted;
915/1198) always or often expecting the ability to receive care
across the 0-17 years age range at PCP telemedicine (Table 4
and Multimedia Appendix 4).

Burnset al

Comparing expectations specifically for the 2 telemedicine
options, responseswererelatively similar for accessibility items
and were the most discrepant for quality of clinician and child
susceptibility items. For example, asimilar percentage of parents
expected to always or often receive care that does not disrupt
their schedulefor PCP telemedicine (723/1200; 60.2% weighted)
and DTC telemedicine (696/1195; 59.1% weighted; P=.57),
which isan item under the accessibility dimension. In contrast,
parents’ expectations to often or usually receive care from a
“provider who they trust to make choices in their child’s best
interest” varied from 72.4% (weighted; 885/1199) for PCP
telemedicine to 54.3% (weighted;, 664/1192) for DTC
telemedicine (P<.001). Similarly, parents expectations to
always or often receive care from a“ provider with full access
to their child’smedical history” ranged from 71.3% (weighted;
857/1194) for PCP telemedicineto 46.5% (weighted; 541/1190)
for DTC telemedicine (P<.001).

Survey results were averaged within each of the 7 dimensions
and mapped onto the previously identified health care—seeking
decision model (Figure 1), with line weight illustrating the
differencein parent expectations of PCPand DTC telemedicine.

Table 3. Percentage of caregiver respondents (n=1206) who “always’ or “often” expect the factorslisted relating to expected accessibility, affordability,
and quality at the 2 telemedicine sites (primary care provider [PCP] telemedicine and direct-to-consumer [DTC] telemedicine).

Factors® PCP telemedicine, n/N (weighted %) DTC telemedicine, n/N (weighted %) P value
Expected accessibility
Fits schedule 723/1200 (60.2) 696/1195 (59.1) 57
Minimal hassle 892/1199 (73.9) 843/1195 (70.4) 045
Minimal wait 790/1200 (64.1) 740/1195 (60.0) 04
Expected affordability
Minimal costs 676/1197 (54.5) 553/1196 (46.2) <.001
Expected quality of the site
Knows child 726/1198 (60.5) 416/1196 (35.9) <.001
Pediatric experience 919/1195 (76.5) 672/1193 (55.9) <.001
Record access 857/1194 (71.3) 541/1190 (46.5) <.001
Can trust 885/1199 (72.4) 664/1192 (54.3) <.001
Expected quality of the site
Protects privacy 932/1198 (76.2) 756/1196 (61.8) <.001
Comprehensive tasks 656/1194 (56.1) 505/1196 (42.3) <.001
Avoid exposures 890/1197 (73.4) 856/1192 (72.4) 54
Child comfort 842/1197 (70.3) 584/1193 (50.2) <.001

8For each item, we cal cul ated the wei ghted percentage of nonmissing responsesindicating that theitem was expected “always” or “often” at the specified
site. We determined statistical significance using t statistics from weighted logistic regression models to compare responses for each item for PCP

telemedicine and DTC telemedicine.
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Table4. Percentage of caregiver respondents (n=1206) who “aways’ or “often” expect the factorslisted relating to perceived illness severity, perceived
child susceptibility and parental self-efficacy factors at the two telemedicine sites (primary care provider [PCP] telemedicine and direct-to-consumer

[DTC] telemedicine).

Factors? PCP telemedicine, n/N (weighted %) DTC telemedicine, n/N (weighted %) P value
Perceived illness severity
Severity responsive 773/1199 (63.1) 585/1198 (48.3) <.001
Duration responsive 792/1196 (65.3) 576/1194 (48.1) <.001
Multiple symptom responsive 814/1199 (67.9) 634/1198 (51.6) <.001
Seriousness responsive 762/1199 (63.3) 553/1196 (46.0) <.001
Mood responsive 790/1196 (64.4) 579/1190 (47.6) <.001
Per ceived child susceptibility
Considers history 902/1193 (73.1) 646/1195 (52.6) <.001
Age responsive 915/1198 (75.7) 718/1193 (58.4) <.001
Parental self-efficacy
Will understand 892/1200 (73.1) 703/1198 (57.9) <.001
Obtain doctor forms 754/1199 (61.8) 609/1198 (50.6) <.001

8For each item, we cal cul ated the weighted percentage of nonmissing responsesindicating that theitem was expected “aways' or “often” at the specified
site. We determined statistical significance using t statistics from weighted logistic regression models to compare responses for each item for PCP

telemedicine and DTC telemedicine.

Figure 1. Percent of parents expecting each of 7 dimensions of the influence diagram of health care-seeking decisions when seeking care at primary
care provider telemedicine and direct-to-consumer telemedicine. The center rectangle represents the decision “choice of care site” Focusing on the
choice to use either of the 2 studied telemedicine models (primary care telemedicine and commercial direct-to-consumer telemedicine), this choice is
surrounded by dimensions affecting this decision in ovals with averaged expectations of survey respondents of primary care telemedicine (orange) and
direct-to-consumer telemedicine (blue). Line weight indicates the average percentage of respondents expecting the factorswithin theindicated dimension

always or often at the indicated telemedicine site.
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Discussion

Through semistructured interviews, parents expressed positive
assessments of telemedicine accessibility but voiced concerns
about telemedicine quality. In a structured survey informed by
these results, we found continued positive expectations of
telemedicine accessibility and less concern about quality for
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PCP telemedicine relative to commercial DTC telemedicine.
Respondents anti cipated that both model s of telemedicine would
minimize hassle, wait time, schedule disruption, and exposure
to other ill children. However, respondents had higher
expectations of clinician and site quality and the ability to treat
severe illness from PCP telemedicine compared with DTC
telemedicine. The strengths of this analysis include a mixed
methods approach with qualitative interviews conducted until
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saturation was achieved followed by a large nationaly
representative survey, which was conducted 2 years into the
COVID-19 pandemic.

These findings first provide an illustration of the applicability
of our health care-seeking decision model [19], which
incorporates el ements represented in prior model s representing
both health beliefs and access to care [25,26]. By using the
health care—seeking decision model asaguiding framework for
the interpretation of these qualitative and quantitative data, we
uncovered differencesin parent perceptions of expected quality
versus expected accessibility across different models of
telemedicine care. The survey data further support the health
care-seeking decision model, with these quantitative items
showing variation across sites and dimensions.

The relatively high expectations of quality in PCP
telemedicine—and the contrast to expectations in DTC
telemedicine—comes at an important time for state and federal
policy makers as the COVID-19 public health emergency has
ended. Thesefindingsindicatethat parents differentiate between
primary care models of telemedicine and virtual-only
telemedicine, but thisis not a distinction that has made its way
into all payment and policy discussions. In states and state
Medicaid programsthat have not adopted tel ehealth-supportive
legislation or kept up with telemedicine policy changes in
Medicare during the pandemic [27], thereis areal threat to the
financial sustainability of PCP telemedicine [28]. Specifically,
if the majority of payersfor patients within a pediatric primary
care practice do not provide coverage at parity for telemedicine
whilethe child isat home, then primary care clinicians may not
be able to continue offering telemedicine to their patient panels
[28]. Asof Juneto August 2021, 63% of pediatricians reported
that they were continuing to use telemedicine [29]; that number
could rise or fall further depending on the ability of payersto
signal and provide ongoing support for this modality of care.
PCPs with concerns that patients may just as readily seek
telemedicine care elsewhere may wish to take note of these
results indicating that families value the continuity, pediatric
expertise, and accessto medical records of telemedicinethrough
primary care practices offer.

While our data suggest that parents have the highest expectations
for in-person primary care, it should be noted that parents
expectations of PCP telemedicine approach expectations of
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in-person primary carefor itemsin dimensionsrelated to quality
and even surpass in-person primary care for items related to
access. Intermsof virtual care options, our datasuggest parents
may preferentially choose PCP telemedicine for their children
over DTC telemedicine, which is supported by the observation
that the growth in telemedicine volume for children during the
pandemic occurred almost entirely through PCP telemedicine
rather than telemedicine-only providers[2]. PCP telemedicine
also carries more positive expectations than urgent care or ED
for access, quality, and parental self-efficacy dimensions. Thus,
maintaining PCP telemedicine as an option may help families
choose lower-cost options of care and maintain continuity. PCPs
and health systems may also wish to ensure that patients can
readily recognize and electronically engage PCP telemedicine,
to ensure parents are connecting with the care and the providers
that they desire.

Limitationsinclude that resultsfrom qualitative interviews may
not be generalizable to the population as this sample may over-
or underrepresent certain populations when seeking care, such
asfemale caregivers. Our research focuses specifically on how
parents perceive telemedicine usein the context of seeking care
for ARTI symptoms, and we note that these expectations could
vary for other conditions. Interviews were conducted between
April and July 2021, during atimewhen care-seeking decisions
may have been influenced by the ongoing COV ID-19 pandemic.
However, the survey results were fielded in February 2022, a
time when COVID-19 vaccines were avail able and parents had
potentially 2 years of experience with telemedicine. We note
also that while we had high rates of completion among those
screened and determined to be eligible (1206/1297, 93%), there
was a sizable number of nonresponders to the initial invitation
to complete the screener, which may bias results.

In conclusion, in this mixed methods analysis of parent
perceptions of telemedicine when approaching ARTI
care-seeking decisions, parents expressed positive assessments
of telemedicine accessibility while also voicing more concerns
about telemedicine quality in commercial DTC models
compared with primary care-based telemedicine. Future work
is needed to help support families in making care-seeking
decisionswhen their children are sick, by both supporting family
decision-making and aligning in-person and telemedicine care
options with child needs and family expectations.
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Multimedia Appendix 1
Representative quotes from parent interviews (n=40) related to system-level dimensions.
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Multimedia Appendix 2
Representative quotes from parent participants (n=40) related to parent or child factor dimensions.
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Multimedia Appendix 3

Results from the survey (n=1206) illustrating the percentage that caregivers“aways’ or “often” expect the factorslisted relating
to expected accessibility, affordability, and quality at each of 5 sites (in-person PCP, ED, urgent care, PCP TM, DTCTM).
DTCTM: direct-to-consumer telemedicine; ED: emergency department; PCP: primary care provider; PCP TM: primary care
provider telemedicine.
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Multimedia Appendix 4

Results from the survey (n=1206) illustrating the percentage that caregivers“aways’ or “often” expect the factorslisted relating
to child and parent-level factorsat each of 5 sites (in-person PCP, ED, urgent care, PCPTM, DTCTM). DTCTM: direct-to-consumer
telemedicine; ED: emergency department; PCP: primary care provider; PCP TM: primary care provider telemedicine.
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Abstract

Background: The COVID-19 pandemic transformed the home lives of many families in the United States, especialy those
with young children. Understanding the relationship between child and parent screen time and family stressors exacerbated by
the pandemic may help inform interventions that aim to support early child development.

Objective: We aim to assess the changing relationship between family screen time and factors related to pandemic-induced
remote work and childcare or school closures.

Methods: Inthe spring of 2021 we administered a survey, similar to one administered in the spring of 2019, to anational sample
of parents of young children (aged 6 to 60 months). Using iterative sampling with propensity scores, we recruited participants
whose sociodemographic characteristics matched the 2019 survey. Participants were aged >18 years, proficient in English or
Spanish, and residing in the United States. The main outcomes were changes in child screen time (eg, mobile phone, tablet,
computer, and television) and parenting technoference, defined as perceived screen-related interference with parent-child
interactions. Additional survey items reported pandemic-related job loss, and changes to work hours, work location, caregiving
responsibilities, day care or school access, and family health and socioeconomic status.

Results: We enrolled 280 parents, from diverse backgrounds. Parents reported pandemic-related changes in child screen time
(meanincreaseof 1.1, SD 0.9 hours), and greater parenting technoference (3.0 to 3.4 devicesinterfering per day; P=.01). Increased
child screen time and parenting technoference were highest for parents experiencing job loss (mean change in child screen time
1.46, SD 1.03; mean parenting technoference score 3.89, SD 2.05), second highest for working parents who did not lose their job
(mean changein child screen time 1.02, SD 0.83; mean parenting technoference score 3.37, SD 1.94), and lowest for nonworking
parents (mean change in child screen time 0.68, SD 0.66; mean parenting technoference score 2.66, SD 1.70), with differences
significant at P<.01. School closure and job loss were most associated with increased child screen time during the pandemic after
controlling for other stressors and sociodemographic characteristics (d=0.52, P<.001; d=0.31, P=.01). Increased child screen
time and school closure were most associated with increased parenting technoference (d=0.78, P<.001; d=0.30, P=.01).

Conclusions: Work and school changes due to the COVID-19 pandemic were associated with increased technology interference
inthe lives of young children. This study adds to our understanding of the interaction between technology use at home and social
factorsthat are necessary to support early childhood health and development. It al so supports possible enhanced recommendations
for primary care providers and childcare educators to guide parents in establishing home-based “ screen time rules’ not only for
their children but also for themselves.
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Introduction

Use of electronic technologies use may be an important
determinant of maternal and child health. Information
technology, including its corollary “screen time,” has intruded
into the everyday lives of the youngest children and the newest
parents [1]. Since they became increasingly essential tools to
facilitate remote connections, learning, and entertainment during
the COVID-19 pandemic, the use of screen-enabled technologies
(eg, smartphones, tablets, and laptop computers) increased for
both young children and their parents [2-4].

Though not all technology use is detrimental to child health
[5-7], increased screen use by young children can interferewith
parent-child interactions [8,9]. For infants and young children,
their primary interaction partners are their adult caregivers,
typically parents. Ecodevelopmental theory proposes that
contextual features of a child's environment, including aspects
that disrupt their caregiving experiences, arelikely to influence
socioemotional and cognitive development. Indeed, parents
own use of mobile and other technological devices (termed
“parenting technoference”) is associated with early childhood
problem behaviors, delayed language acquisition, and poor
healthy eating habits [10-13]. In particular, studies show that
parent use of mobile devices interferes with their ability to
respond to child cues and bids for attention [13-15]. This
phenomenon was made even more complex during the pandemic
when parent or child screen time increased for a variety of
reasons[2,16,17].

Parent stress—which increased during the pandemic for multiple
reasons, including job loss and related difficulties from lost
income, expectations to work full-time from home while
simultaneously caring for children, and managing children’'s
schooling at home—may have further increased both child
screen time [10] and parenting technoference[15,18]. Examining
how the screen time of parentsand their young children changed
during the pandemic, especially for pandemic-related stressors,
may provide useful insights into how mobile technology use
by both young children and their caregivers is changing
parent-child interactions and child development. Thisinturnis
critical to informing policies, programs, and parents with
meaningful guidance regarding their use[13,19].

In this study, we aimed to examine the research question, “How
did child and parent screen use and home-based *parenting
technoference’ in the United States change sincethe COVID-19
pandemic, and how were these changes moderated by
pandemic-related socioeconomic stressors?’ To accomplish
this, we conducted anational survey of parentsof young children
(aged 6 months to 5 years) during the pandemic’s first year,
modeled on asimilar survey administered before the pandemic
[20]. The previous survey’s parent or child screen time
measurement aim overlapped with this study’s surveys, while
other aims (eg, the relationship between parent screen time and
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parent desire for help to reduce screen time) did not [20]. We
hypothesized that the pandemic would be associated with
increasesin outcome variables measuring child or parent screen
use and technoscience. We also hypothesized that increases in
these screen time and technoference outcomes would be most
pronounced among familiesthat encounter more socioeconomic
stressors (eg, job loss, food insecurity, and family dysfunction).
To our knowledge, the unique interrelationship between
parenting technoference, child screen time, and
pandemic-induced remote work and reduced childcare has not
been studied in a representative US sample. Thisis especially
relevant to emerging issues regarding dual responsibilities of
childcare supervision while simultaneously working for pay.

Methods

Study Design

In March and April of 2021, we conducted an observational
repeated cross-sectional study by administering a
population-based web-based survey of US parents of children
younger than 5 years previously administered in May and June
of 2019 [20]. Recruitment and administration of this open,
voluntary, web-based survey were performed using
CloudResearch (TurkPrime; Prime Research Solutions LLC)
and Qualtrics (Qualtrics). As in the 2019 survey, participants
could choose to take the survey in English or Spanish (details
of trandation in Glassman et a [20]). Participantswere provided
reminders for unanswered questions and were able to review
responses via a back button before submission.

Ethical Considerations

All participants were provided an informed consent form,
discussing survey length and anonymity of responses, before
being taken to the first survey question. All procedures were
approved by Stanford’s Human Subjects Research Office
(institutional review board protocol 57720).

Participants

Inclusion criteria were adults aged >18 years with primary
caregiving responsibility for at least 1 child aged >6 months
and <5 years in the household. Exclusion criteria were the
inability to read English or Spanish or completing the survey
outside of the United States. For the survey, theindex child was
defined as the youngest child in the household. We sought a
sample of parti cipants whose sociodemographic characteristics
matched that of the 280 participants in the 2019 survey. To
accomplish this, CloudResearch oversampled participants, and
we used iterative, propensity score matching until wewere able
to create amatched sample. Asnoted in the Limitations section,
the present study’'s sample therefore carried the same
generalizability strengths and weaknesses asthe sample obtained
for the 2019 survey [20]. For example, we aimed to match how
participantsin the original survey were distributed acrossthe 4
census regions of the United States (Midwest: 52/280, 19%;
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Northeast: 54/280, 19%; South: 119/280, 42%; and West:
55/280, 20%).

Survey Items

We used the same survey items about parent perceptions of their
own technology use, parent perceptions of their technology use
in the presence of their young child (parenting technoference),
and sociodemographic factors, as described in detail in the
publication of the 2019 survey results [20]. Additionally, we
added items that assessed parents’ perceptions of changes in
their child’saverage daily screentime, aswell asitems capturing
pandemic-related stressors. Wording for al items and construct
coding is provided in detail in the web-based supplementary
material and summarized (see Multimedia Appendix 1). The
survey was translated into Spanish by a trained, bilingual
research associate and back-translated from Spanish to English
by another independent, trained bilingual research associate;
differences between the original and back-trandated versions
were resolved in Spanish by a third hilingual research
coordinator.

Outcome M easures

The primary outcomes were (1) the extent to which parents
perceived their child’s screen time to have increased since the
pandemic began, (2) the extent to which parents perceived their
mobile device use as interfering in their interactions with their
young children [21], and (3) parents’ perceptions of the degree
to which their own mobile device use was problematic in general
(eg, reported inability to resist checking text messages) [21].
Outcome 1 (changein child screen time) was assessed by asking
how many more hours per day the index child used each of the
following 6 devices. television, computer, smartphone, tablet,
other handheld device (eg, iPod Touch), and video game
console. Response options were 0, <1, 1, 2, 3, 4+ more hours
per day and were coded as 0, 0.5, 1, 2, 3 and 4, respectively.
Outcome 2 was measured using the parenting technoference
index, which is a count from 0 to 6 of the number of devices
(eg, smartphone and tablet) that interrupted a conversation or
activity between the parent and index child at least onetime on
atypical day [18]. Outcome 3 was assessed using the parent
problem technology use scale, which isan average of responses
to 3 questions such as*when my mobile electronic device alerts
me to indicate new messages, | cannot resist checking them,”
with 6-point Likert scale response optionsranging from strongly
disagree to strongly agree [18].

M easures of Pandemic-Related Stressors

Independent variabl es representing pandemic-related stresswere
measured using new and previously validated items and scales
assessing whether parents experienced the following potential
stressors during the first year of the pandemic: job loss (yes,
no, or did not have ajob before the pandemic), reductioninjob
hours (yes, no, or not applicable[N/A]), change to remote work
(yes, no, or N/A), child day care or preschool or school closure
(yes, no, or N/A), changein caregiving time (decreased, increase
by 1, 2, 3, 4+ hours, coded as —1 to 4), and reduced ability to
meet family health and socioeconomic needs (3-point scale
from less difficult to more difficult across 4 domains—health
care, food, utilities, and housing). We also examined how the
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pandemic-related increase in child screen time outcome was
related to the technoference and parent problem technol ogy use
outcomes.

M easures of Sociodemographic and Household
Characteristics

The sociodemographic and household characteristics were
selected because they have been hypothesized to be confounding
variablesin similar studies of child and parent screentime. They
included self-report of age (parent and child), sex, race or
ethnicity, language spoken at home, marital status, number of
children, education level, and income level. A proxy measure
of the geographic region in which the participant resided was
derived from the longitude or latitude values of the survey
respondent’s computer captured by CloudResearch survey
administration. Geographic region was categorized into the 4
US census regions defined by West, South, Northeast, and
Midwest.

Data Analysis

We first conducted data distribution and quality assessmentsto
identify potential missing values and outliers. We removed
outliersdefined as* speeders’ (those who answer unreasonably
fast) and “ straightliners’ (those who answer with identical values
for each survey itemin ablock) asdescribed for the 2019 survey
[20,22,23]. All returned surveys were analyzed.

Propensity Score Matching Procedures

To obtain a 2021 survey sample that matched our 2019 survey
sample as closely as possible on the measured covariates, we
used optimal pair full matching, which attempts to pair each
“treatment” unit—in our case, the observations from the 2021
survey—with one or more “control” units—the observations
from the 2019 survey. To accomplish this, a propensity score
was estimated for each observation in the 2019 and 2021 survey
using a logistic regression of the observation’'s “treatment”
status on the following covariates. parent age, sex, Hispanic
ethnicity, language spoken in the home, number of children,
education, income, geographic region, and marital status. Each
observation from the 2019 survey was then paired with an
observation from the 2021 survey such that the sum of the
differences between propensity scores across the pairs was
minimized. The 2021 survey observations satisfying this
criterion were selected as the matched sample. Following this
procedure, the t tests (2-tailed tests) and chi-square tests used
to validate that the differences between the samples on each of
the covariates were not significant. We used the Matchlt package
in R (R Foundation for Statistical Computing) to accomplish
the match [24].

Bivariate Analyses

To assess whether parenting technoference and parent problem
technology use was higher during the pandemic than in 2019,
we used 2-sample t tests and Wilcoxon rank sum tests, given
that our sample size was only moderate [25]. We report results
from the t tests since the results were virtually identical.

For the 2021 survey results, the bivariate association between
each outcome and pandemic-related stressor  or
sociodemographi c characteristic was assessed using t tests. The
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results of these tests were used to screen for variables to enter
into multivariable regression models given the relatively small
sample size. We used a stricter screening criterion (P.05) than
in our prior study because we had a larger pool of potential
independent variables and covariatesto assessin this study. We
did not include the job change (to remote) or job hours reduced
variables in multivariable models given they were missing for
all parentswho were not working before the pandemic. We al so
elected to include the education and not income variables given
their high correlation.

Multivariable Regression Analyses

To evaluate the independent association between the outcomes
and pandemic-related stress and  sociodemographic
characteristics we estimated linear regression models. Separate
model swere used for each outcome. We assessed the association
between a given independent variable and outcome by
examining both the statistical significance (at P.05) of theWald
test for its regression coefficient as well as a measure of effect
size. The effect size was estimated using Cohen d and partial

n2 All analyses were conducted using the R (version 3.5.3; R
Core Team).
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Results

Sample Characteristicsand Propensity ScoreMatching

To obtain a sample of 280 parents of children aged 0-5 years
matching the sociodemographic characteristics of the
prepandemic sample, 517 consenting participants meeting
eligibility criteriawere recruited in stages between March and
April of 2021. Of these, 468 participants met the data quality
criteria. The Matchlt algorithm in R requires that there are no
missing covariate values, which resulted in a pool of 443
observations for matching. Table 1 shows that the optimal pair
matching algorithm was able to select 280 observations from
this sample such that al covariate means or percentage
distributions matched within 1 point, and there were no
statistically significant differences in characteristics between
the 2 groups (P>.70 for each characteristic). The mean age of
respondents was 33 (SD 8) years, with 80% (223/280) female
and 20% (57/280) male, 68% (192/280) White, 12% (33/280)
Black, and 24% (67/280) Hispanic participants. Almost half
(133/280, 48%) had at least a college degree, with 24% (66/280)
of them reporting some college, and 29% (81/280) of them
having a high school degree or lower educational attainment.
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Table 1. Descriptive statistics for study samples (N=280).
Characteristic First parent survey (spring 2019) COVID-19 survey (spring 2021) P value?
Age (years), mean (SD) 32.8(8.4) 32.9(9.5) .95
Sex, n (%) 99
Female 222 (79) 223(80)
Male 57 (20) 57 (20)
Other 1(1) _c
Race, n (%) N/AY (items differed)
Asian 16 (6) 30 (11)
Black 24 (9) 33(12)
Hispanic 40 (15) -
Mixed — 5(2)
Other 6(2) 20(7)
White 184 (68) 192 (68)
Hispanic or Latino, n (%) .70
Yes 72 (26) 67 (24)
No 208 (74) 213 (76)
L anguage spoken at home, n (%) .99
English 241 (86) 241 (86)
Other 39 (14) 39 (14)
Number of children, n (%) >.99
1 108 (39) 108 (39)
>1 172 (61) 172 (61)
Education, n (%) .99
<H<® 81(29) 81 (29)
Some college 65 (23) 66 (24)
=College degree 134 (48) 133 (48)
Income (US $), n (%) .99
<25,000 57 (20) 55 (20)
25,000 to <49,999 68 (24) 68 (24)
50,000 to <74,999 65 (23) 68 (23)
75,000 to <99,999 49 (18) 48 (18)
>100,000 41 (15) 41 (15)
Geographicarea, n (%) 91
Midwest 57 (20) 52 (19)
Northeast 49 (18) 54 (19)
South 117 (42) 119 (43)
West 57 (20) 55 (20)
Marital status, n (%) .84
Single 62 (22.1) 65 (23)
Not single 218(77.9) 215 (77)

8 value for 2-sided independent samplest test.
bPercentag% add to dlightly <100 in some cases due to rounding.
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®Not available.
dN/A: not applicable.
€HS: high school.

Bivariate Results: Changesin Screen Time Outcomes

Table 2 shows that while parent reports of their absolute mean
level of screen time did not change, mean levels of parents
perceptions of their own parenting technoference and problem
device use were higher in the spring 2021 midpandemic sample

Table 2. Comparison of outcomes before and during COVID-19.

Glassman et al

than the spring 2019 prepandemic sample (3.0, SD 2.1, vs 3.4,
SD 2.0; 3.7, SD 1.3, vs 4.0, SD 1.2). Differences for each
outcome were statisticaly significant (P<.05). The mean for
the change in child screen time variable was 1.1 (SD 0.90) on
a scale of 0 to 4, where O represented no change, and 4
represented an increase of 4 or more hours.

QOutcome (scale) Pre-COVD-19 pandemic (spring During the COVID-19 pandemic  p g ye?
2019), mean (SD) (spring 2021), mean (SD)

Parenting technoference (0-6) 3.0(21) 34(2.0) .01

Problem technology use (0-6) 3.7(1.3) 4.0(1.2) .03

Changein child screen time since pandem-  Not asked 1.1 (0.90) N/AC

ic? (0-4)

3P value for 2-samplet test.
BChild screen time was not asked in the pre-COVID-19 survey.
°N/A: not applicable.

Bivariate Results. Association Between
Sociodemogr aphic and Pandemic-Related Stressors
and Outcomes

Table 3 shows the results of bivariate analyses of the
rel ationships between the outcomes and the sociodemographic
and pandemic-related stress variables. Male caregivers (eg,
fathers) on average reported higher levels of increased child
screentime (1.45, SD 1.07, vs 1.01, SD 0.83; P=.01) and higher
levels of their own mobile technology use interfering with
interactions with their young child (3.91, SD 1.97, vs 3.32, SD
197, P=.05) since the pandemic. Reports of parenting
technoference were greater, on average, for those with acollege
degree or higher than for those with some college or no college
(3.82,SD 2.02,vs3.21, SD 1.83, and 3.0, SD 1.92, respectively;
P=.01), and for those with a family income above US $75,000
than for those with an income less than US $75,000 (4.04, SD
1.92, vs 3.16, SD 1.95, P<.001). Reports of increase in child
screen time and parenting technoference were highest for

https://pediatrics,jmir.org/2024/1/e43315

working parents who lost a job during the pandemic (1.46 and
3.89, respectively), second highest for working parentswho did
not report losing their job during the first year of the pandemic
(1.02 and 3.37, respectively), and lowest for nonworking parents
(0.68 and 2.66, respectively), with differences significant at
P=.01. Among working parents, those whose job changed to
remote reported higher levels of pandemic-related increasesin
child screen time (1.35 vs 1.02; P=.01) and parenting
technoference (4.18 vs 3.19; P<.001) than those whose did not.
Reports of increasesin parenting technoference and child screen
time were higher among parents of children whose day care or
preschool or school closed during the pandemic than among
those whose child's day care or preschool or school did not
close and those whose child did not attend school (4.07 vs 3.29
and 2.65, respectively, P<.001; 1.40 vs 0.96 and 0.75; P=.002).
Change in child screen time was moderately and statistically
significantly correlated with parent technoference (r=0.44,
P<.001).
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Table 3. Bivariate associations between outcomes and sociodemographic and COVID-19-elated family stress measures.

Outcome
Sociodemographic or COVID-19—~elated stressor  Changein child screentimesince  Parenting technoference (0-6)  Problem technology use
pandemic (0-4) (0-6)
Age (parent)
ra -0.13 —0.090 -0.057
P value 03P 13 .34
Sex, mean (SD)
Female 1.01 (0.83) 3.32(1.97) 3.92 (1.20)
Male 1.45 (1.07) 3.91(1.97) 4.12 (1.26)
P value 01°¢ 05P 31
Education, mean (SD)
H or lower 1.09 (0.92) 3.00 (1.92) 3.79 (1.21)
Some college (no degree) 1.03(0.84) 3.21(1.83) 3.91 (1.14)
Lower than a college degree 1.15(0.93) 3.82(2.02) 4.10(1.24)
P value .70 o1° 19
Hispanic, mean (SD)
Yes 1.31(1.01) 3.72(1.79) 4.09 (1.17)
No 1.04 (0.86) 3.35(2.03) 3.93(1.22)
P value 03° 16 .33
L anguage spoken at home, mean (SD)
English 1.10 (0.88) 3.46 (2.0) 3.94 (1.21)
Other (Spanish) 1.14 (1.03) 3.34(1.88) 4.10 (1.23)
P value .76 72 A7
Income (US $) , mean (SD)
<75,000 1.09 (0.93) 3.16 (1.95) 3.85(1.24)
=75,000 1.12 (0.84) 4,04 (1.92) 422 (1.11)
P value .81 <.001P 0o1P
Number of children at home, mean (SD)
>1 1.02 (0.82) 3.37(1.95) 3.97(1.23)
1 1.23(1.01) 3.56 (2.03) 3.96 (1.18)
P value .06 42 91
Geographic region, mean (SD)
Midwest 1.05 (0.90) 3.15 (2.05) 3.95 (1.06)
Northeast 1.16 (0.90) 3.75 (1.85) 4.04 (1.37)
South 1.06 (0.88) 3.39 (2.00) 3.96 (1.19)
West 1.18 (0.97) 3.55 (1.99) 3.93(1.25)
P value .79 45 .96

Lost job during the COVID-19 pandemic, mean (SD)

Did not have ajob before the COVID-19 pan- 0.68 (0.66) 2.66 (1.70) 4.00 (1.22)

demic (n=39)

No (n=158) 1.02 (0.83) 3.37(1.99) 3.97(1.23)

Yes (n=81) 1.46 (1.03) 3.89 (2.05) 3.93(1.19)
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Outcome
Sociodemographic or COVID-19-related stressor  Changein child screentimesince  Parenting technoference (0-6)  Problem technology use
pandemic (0-4) (0-6)
P value <.001° o1° .95
Job changed to remote during the COVID-19 pandemic, mean (SD)
No (n=127) 1.02 (0.82) 319 (1.92) 4.01 (1.19)
Yes (n=99) 1.35 (0.96) 4.18 (1.86) 4.06 (1.23)
P value 01° <.001P 74
Job hoursreduced during the COVID-19 pandemic, mean (SD)
No 1.02 (0.78) 3.45 (2.04) 401 (1.14)
Yes 1.45 (1.04) 3.88(1.89) 4.00 (1.35)
P value <.001P A1 .94
COVID-19'simpact on meeting family needs, mean (SD)
High impact 1.11 (0.99) 3.06 (1.84) 3.6(1.14)
Low impact 1.36 (0.87) 3.77 (1.91) 3.95(1.18)
Moderate impact 1.14(0.97) 3.33(1.92) 4.11 (1.29)
No impact 0.94 (0.85) 3.38 (2.09) 3.99 (1.21)
P value .02 .35 .32
COVID-19'simpact on caregiving hours
r 0.09 0.061 0.023
P value A5 32 .70
Changein child screen time since the COVID-19 pandemic
r N/AE 0.44 0.15
P value .02 <.001P 01°
School closed during the COVID-19 pandemic, mean (SD)
Child did not attend school 0.75 (0.78) 2.65(1.73) 3.93(1.17)
No 0.96 (0.84) 3.29 (2.00) 3.69 (1.21)
Yes 1.40 (0.91) 4.07 (1.93) 4.13(1.22)
P value 0020 <.001P .06

8pearson correlation coefficient.

bp values of <.05.

P value for independent samplest test.
dHs: high school.

EN/A: not applicable.

Multivariable Regression Results

In multivariable models (Table 4), having day care, preschooal,
or school closed during the pandemic and losing a job during
the pandemic were most strongly associated with increased
child screen time, accounting for 7.23% (P<.001) and 3.54%
(P=.01) of the variance in the outcome after covarying for
sociodemographic characteristics. The change in child screen
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time outcome in turn was most strongly associated with
parenting technoference during the pandemic, accounting for
13.5% of the variance (P<.001), followed by having day care
or preschool or school closed during the pandemic (n?=2.40%,
P=.01) after covarying for sociodemographic characteristics.
Parents with a high school education or less reported lower
levels of perceived technoference than did parentswith acollege

degree or more (n°=2.4%, P=.02).
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Table 4. The results of regression models® (post bivariate screening) by outcome.

Coefficient SE Cohen d° P value r]2° (%)
Changein child screen time (scale 0-4; n:277d)
Sex (reference: female) 1.93
Male 0.31 0.13 0.28 .02
Hispanic (reference: no) 0.16
Yes 0.08 0.12 0.08 51
Age -0.01 0.01 -0.32 .01 254
Lost job during the pandemic (reference: did not have a job before) 354
No 0.13 0.16 0.1 42
Yes 0.45 0.17 0.31 .01
School closed during the pandemic (reference: N/A®“ child did not attend school”) 7.23
No 0.14 0.15 0.12 .33
Yes 0.53 0.12 0.52 <.001
Technoference (scale 0-6; n:276d)
Sex (reference: female) 0.11
Male -0.15 0.27 -0.07 .59
Education (reference: college degree) 240
HS or less -0.66 0.27 -0.29 .02
Some college -0.48 0.27 -0.21 .08
Lost job during the COVID-19 pandemic (reference: did not have a job before) 0.60
No -0.05 0.34 -0.02 .89
Yes 0.27 0.37 0.09 A7
School closed during the COVID-19 pandemic (reference: N/A child did not attend school) 240
No 0.5 0.31 0.19 A1
Yes 0.68 0.27 0.3 .01
Changein child screen time since the COVID-19 0.82 0.13 0.78 <.001 13.50
pandemic
Parent problem technology use (scale 1-6; n=280)
Income (reference:<US $75,000) 2.08
>US $75,000 0.37 0.15 0.29 .02
Changein child screen time since the COVID-19 0.2 0.08 0.31 .01 2.37
pandemic

3_inear regression model; P value for Wald test of significance of regression coefficient.
bCohen d effect size interpretation: small=0.2, medium=0.5, and large=0.8 [26].
Cr]2 effect size interpretation: small=2%, medium=15%, and large=35% [26].

dN<280 due to missi ng values.
EN/A: not applicable.
fHS: high school.

Discussion

Principal Findings
Serial, national surveys 1 year prior and 1 year into the

COVID-19 pandemic revealed increases in child screen time
alongside increases in parenting technoference—that is,
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increases in parents perceptions of their own device time
interfering with their interactions with their child. Parents
reported that their children increased their screen time by
approximately 1 hour per day (0.9 hours per day). Thisfinding
is consistent with other recent studies[27], including anational
survey [3] that found screen time among school-aged children
increased by an average of 50 minutes during the early months
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of the pandemic. The finding of increased parenting
technoferenceis consistent with arecently published study that
found an increase in maternal use of mobile devices while
parenting during the pandemic lockdowns [16].

We found a strong association between technology use and
changesin achild’s schooling, parent work, and remote options
for school or work. We aso found higher rates of reported
technoference among parents with higher levels of educational
attainment, aswell asamong male (vsfemale) caregivers. These
findings are consistent with recent evidence suggesting that
increases in child screen time were directly associated with
decreased childcare availability [28]. Day care or school
closure—which constitutes not just a change in routine but a
challenge to supervision requirements for young children,
especiadly if the parent is expected to work while being
responsible for children’s needs—was related to increases in
parenting technoference as well as child screen time. Another
recent study suggested that there was an important
interrelationship between parent stressors, the pandemic, and
negative parenting techniques such as coercive parenting [29].
Further, thereisnow abody of literature showing that parenting
technoference negatively affects child development through
mechanisms such as delayed language acquisition [10,13,18].
The factor most strongly associated with the parenting
technoference outcome was the change in child screen time
outcome itself. Other studies have shown a strong relationship
between parent screen time and child screen time [30,31].

Together these findings suggest that future research and
development on interventions designed to mitigate the negative
effects of technology on parent-child interactions should
consider extrinsic factors and how those may affect the potential
feedback loopsinvolved in parent and child devicetime. These
findings may also be critical to informing new consumer health
interventions designed for home-based implementation [32,33].

Parent job status was an important contributor to
pandemic-related increases in child screen time and
technoference. In particular, working parents who experienced
job loss during thefirst year of the pandemic were more likely
to report increased child screen time and increased technoference
than nonworking parents and parents who did not lose their
jobs. Further, working parents (regardless of job loss) were
more likely to report technoference than nonworking parents.
Several mechanisms may explain thesefindings. A job-stressed
parent may be more likely to use a mobile device as a
stress-reduction tool [10,19]. It is also possible that a
job-stressed parent is more likely to use a mobile device as a
“babysitter” to keep their child occupied asthey attend to their
own needs, such asjob interviews or social support [28]. Future
research should explore more deeply the complex interplay
between parent and child screen time for working compared to
nonworking parents. Program and policy considerations to
improve early child development may want to consider different
strategies tailored to parent work status.

Limitations

This study has severa limitations common to repeated,
cross-sectional observational studies. First, no causal inferences
can be made about the timing of the constructs assessed.

https://pediatrics,jmir.org/2024/1/e43315
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Experimental studies may better allow for exploring the causal
role of how specific contextual events (eg, remote vsin-person
work; availability and types of caregiversto supervise children
while parents attend to other tasks, child access to
nontechnological play materials) affect patterns of parent and
child device use, which may be especially relevant in an age of
hybrid work policies.

Second, common limitations and biases associated with
web-based surveysinclude social desirability biasand selection
bias. Despite oversampling from traditionally underrepresented
groups and the matched design to assure greater alignment with
the prior survey, these biases may distort the generalizability
of these findings. There were inevitably unmeasured
confounders omitted from the propensity score matching model.
Specifically, this study’'s sample included more participants
who identified as female, with lower income levels, higher
education levels, and alower prevalence of speaking alanguage
other than English, when compared with the general US
population. On the other hand, the results may be generalizable
to all 4 census regions of the United States since there was a
reasonable representation of respondents from each.

Another limitation was that some items in the prepandemic
survey were different, not alowing us to make temporal
comparisons. Further, this study waslimited by the fact that the
measures of parent technoference and child screen time were
self-reported and were not externally validated. Parent
perceptions of their own technoference and child’s screen time
may not correspond to actual levels. Future studiesin this area
could overcome this limitation by including ecological
momentary assessment to capture technoference in real time,
or by using newly developing Al-based behavioral observation
toolsfor research. Strategies to mitigate the negative effects of
technoference and child screen time ideally should consider
both actual and perceived levels of these problems. Finally, it
is possible that our specific measures of pandemic stress were
not sufficiently sensitive. In this context, it may also be that
parent-reported measures of pandemic-related changesin child
screen time are better at capturing pandemic-related stress than
our direct items about childcare burden.

Conclusions

Using a national survey representative of all US parents, we
found that the COVID-19 pandemic indirectly accelerated
preexisting trends of increasing technology and screen use in
the lives of young children. In particular, work and day care or
school changes dueto the COVID-19 pandemic were associated
with increased technology interference in the lives of young
children. In concert with agrowing body of literature, our study
further supports the notion that future parenting technoference
research and policy making should consider the causes and
context behind parenting technoference [34]. In particular, this
study suggests important mechanisms through which certain
external stresses on parents, especially concerning dual
responsibilities of childcare supervision while simultaneously
working for pay, may impact healthy child development. For
researchers, it motivates the need for more robust studies
examining theinterrelationships among other contextual factors
not examined in this study (eg, availability and types of
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caregivers, child access to nontechnological play materials),
stress, parent screen time, child screen time, and child
development. For practitioners, this study buttresses existing
recommendations for primary-care providers and childcare
educatorsto guide parentsto establish home-based “ screen time
rules,” not only for their children but also for themselves. To
help support families in this effort, our findings add updated
context to existing policy recommendations from the American

Glassman et al

the safe use of screens and screen time by young children and
their adult caregivers. State and federal policymakers should
consider these findings to inform evolving regulations that
pertain to child exposure to new media (eg, social media, apps,
and virtual-reality headsets), and consider its implications for
research funding to strengthen the causal evidence base on the
positive and negative impact of these mediaon parent and child
well-being.
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Abstract

Background: The population health burden of adverse childhood experiences (ACEs) reflects a critical need for evidence-based
provider training. Rural children are also more likely than urban children to have any ACEs. A large proportion of providers are
unaware of the detrimental effects of ACEs. There is a significant documented need for training providers about ACEs and
trauma-informed care, in addition to a demand for that training.

Objective: The objective was to develop, implement, and evaluate an online ACEs training curriculum tailored to Missouri
providers, particularly those in rural areas given the higher prevalence of ACEs.

Methods: From July 2021 to June 2022, we conducted literature reviews and environmental scans of training videos, partner
organizations, clinical practice guidelines, and community-based resources to curate appropriate and tailored content for the
course. We devel oped the ACEstraining course in the Canvas|earning platform (Instructure) with the assistance of an instructional
designer and media designer. The course was certified for continuing medical education, as well as continuing education for
licensed professional counselors, psychologists, and social workers. Recruitment occurred via key stakeholder email invitations
and snowball recruitment.

Results: Overall, 135 providers across Missouri requested enrollment, with 72.6% (n=98) enrolling and accessing the training.
Of the latter, 49% (n=48) completed course requirements, with 100% of respondents agreeing that the content was relevant to
their work, life, or practice; they intend to apply the content to their work, life, or practice; they fedl confident to do so; and they
would recommend the course to others. Qualitative responses supported active intent to translate knowledge into practice.

Conclusions:  This study demonstrated the feasibility, acceptability, and effectiveness of interprofessional workforce ACEs
training. Robust interest statewide reflects recognition of the topic’simportance and intention to translate knowledge into practice.
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additional adversities such as the death of a parent or sibling,

Introduction poor housing, discrimination, bullying, and poverty, among

A large proportion of providers are unaware of the detrimental
effects of adverse childhood experiences (ACEs) [1]. ACEsare
commonly defined as personal abuse that is psychological,
physical, or sexual; personal neglect that is emotional or
physical; or household challenges that include violence against
the mother, divorce, or separation; or living with household
members who were substance abusers, mentally ill or suicidal,
or had ever been imprisoned [2,3]. Other studies consider

https://pediatrics,jmir.org/2024/1/€56722

others[4,5].

If we can reduce intergenerational transmission of ACES, we
have the potential to mitigate ACEs and theoretically make
profound improvementsin popul ation health outcomes. Overall,
60.9% of US adults experience 1 or more than 1 type of ACE
and 15.6% experience 4 or morethan 4 types[6]. ACEsincrease
therisk of adult diseasesincluding heart disease, cancer, chronic
lung disease, skeletal fractures, and liver disease via chronic
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stress and coping behaviors [2,6]. Cumulative exposures to
multiple ACEs are associated with an increased risk of substance
misuse [2,7,8], including opioids [9-11] and alcohol [12], and
an increased risk of suicide [2]. Suicide and other “deaths of
despair,” ie, deaths from suicide and drug poisoning (including
opioids and acohol) contribute significantly to rising US
mortality rates[13]. A 10% reduction in the prevalence of ACEs
equates to an annual savings of 3 million disability-adjusted
lifeyearsor $105 billion US[14]. lllicit drug use had the highest
population-attributable fractions associated with ACEs, and
population-attributable fractions of causes of ill health were
highest for mental illness outcomes: ACEs were attributed to
about 30% of cases of anxiety and 40% of cases of depression
in North America[14]. The intersection of ACEs, suicide, and
overdose is apriority areafor the United States Department of
Agriculture [15] and the Centers for Disease Control and
Prevention (CDC) [16]. Finally, an objective of the US
Department of Health and Human Services' Healthy People
2030 is to reduce the number of young adults (aged 18 to 25
years) who report 3 or more than 3 ACEs; thisis described as
a high-priority public heath issue with evidence-based
interventions to address it [17].

In addition to the rising US mortality rates mentioned above,
there is a place-based mortality penalty, especialy for
high-poverty rural areas [18]. Rura children are statistically
more likely than urban children to experience economic
hardship, household substance misuse, household mental illness,
household incarceration, and parental separation or divorce, as
well aswitness neighborhood violence and household violence
[19]. Rura children are also more likely than urban children to
have any ACEs[19].

There is a significant documented need for training providers
about ACEs and traumarinformed care, in addition to ademand
for that training [1]. Practical considerations exist with the
implementation of training, including time and institutional
support, interactive components, practical examples, and not
retraumatizing providers who have themselves experienced
ACEs[1]. A commentary in 2020 by Campbell [20], suggested
that there could be harm to patients from ACEs screening,
despite acknowledging there is an evidence base for related
clinical preventive services, such as screening for alcohol and
drug use disorder and interpersonal violence. A responsetothis
caution coauthored by the investigator of the original ACEs
study Felitti stated that “ACEs screening was used as part of a
comprehensive health assessment at Kaiser in more than 440,000
adult patients without ever evoking a complaint” [21] and
recommended to implement ACESs screening in practice with
enthusiasm. Still, theidentification of ACEsisonly 1 component
of trandating the science into practice. Providers need to be
ready with a planned intervention after ACEs are identified,
depending upon a primary, secondary, or tertiary prevention
response. Finally, providers need to be aware of positive
childhood experiences so they can recognize and encourage
these behaviorsin parents.

Evaluating the uptake, satisfaction, and effectiveness of ACEs
trainings on provider practice is key [1]. The purpose of this
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project was to develop, implement, and evaluate an online
workforce training curriculum tailored to Missouri providers
(particularly rural) to improve their capacity to provide
evidence-based care to high-needs patient populations in
resource-limited settings.

Methods

Setting

Missouri ranks 34th nationwide on ACES, with 17% of children
aged 0 - 17 years having experienced 2 or more ACES[22]. In
Missouri, 99 out of the 115 (86.1%) counties (114 countiesplus
the city of St. Louis) are rural, and 33.2% of Missouri’s
population livesin rural counties[23].

Participants

This study is part of alarger project with the overall goal of
training physicians who work in rural communities and
providing them with the highest level of up-to-date information.
Our training was tailored toward interdisciplinary Missouri
providers, with the goal of reaching a significant proportion of
rural providers. All provider types (including physicians,
clinicians, professionals, paraprofessionals, and ancillary service
staff) were eligible to enroll so the course would reflect a
cross-sector approach and participants could learn from each
other in the discussions. We were particularly interested in
enrolling rural clinicians. A separate paper detailsthe evaluation
of the discussion posts [24].

Cour se Development

From July 2021 to June 2022, we conducted literature reviews
and environmental scans of training videos, partner
organizations, clinical practice guidelines, and community-based
resources to curate appropriate and tailored content for the
course. The content of the course included but was not limited
to select published works from Felitti, ACEs videos devel oped
by the CDC [25,26], a TED tak by Harris [27] on how
childhood trauma affects health across the lifespan, US
Preventive Services Task Force recommendationsfor screening,
and other literature. Resourcesincluded but were not limited to
Findhelp, Missouri Department of Health and Senior Services
crime victim services, home visiting programs, related partner
organizations, screening, and measurement tools. We devel oped
the ACEs training course in the Canvas learning platform with
the assistance of an instructional designer and media designer.
The designers played akey rolein style, usability, design, and
best practices for online learning. The course was designed to
be asynchronous with interactive elements, such as videos,
discussions, and quizzes. Given providers may themselveshhave
experienced childhood adversity, atrigger warning wasincluded
on the home page and a mindfulness breathing exercise was
included in the instructions.

We pilot-tested the course with health provider colleagues for
content, gaps, length, satisfaction, and usability prior to
implementation. Thefinal course outlineisdescribed in Textbox
1.
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Textbox 1. Adverse childhood experiences course outline.

Module 0: Getting started

«  Thismoduleincludes awelcome, introduction of the instructor, demographic survey for participants to complete, an overview of the course and
expectations, and a discussion.

Module 1: What are adver se childhood experiences?

«  This module includes an overview of the module and explanation of the origina adverse childhood experiences (ACEs), expanded ACEs, a
discussion, and a quiz.

Module 2: How do adver se childhood experiencesimpact health?

«  Thismodule includes an overview of the module and explanation of ACEs' impact on the developing brain, adult health, depression, substance
use disorders, other impacts, increased risk of disease, and population-attributable risk. The module includes a discussion and quiz.

Module 3: How common are adver se childhood experiences?

o Thismodule includes an overview of the module and explanation of how common ACEs are in the United States, Missouri, rura areas, and the
status of Missourians’ health and wellness outcomes. The module includes a discussion and quiz.

Module 4: How did the COVID-19 pandemic affect adver se childhood experiences?

«  This module includes an overview of the module and explanation of the psychological impact of the COVID-19 pandemic, as well as how the
COVID-19 pandemic affected ACEs. The module includes a discussion and quiz.

Module 5: What can we do to address adver se childhood experiences?

«  Thismodule includes an overview of the module and explanation of the risk factors for ACEs, what can be done at the provider level, what the
evidence says about screening, positive childhood experiences and protective factors, what can be done at the organizational, community, and

policy levels. The module includes a discussion and quiz.

Module: Wrap up

evaluation.

«  Thismoduleincludeslinksto resources, explanation of how to enroll in the ACEs listserv, and instructions for completing the course and course

Certification

Asan incentive to enroll and complete the training, we offered
continuing education (CE) creditsfree of chargeto participants.
The office of Continuing Education for Health Professions
(CEHP) is housed on the University of Missouri campus.
CEHP's mission is to provide evidence-based, relevant, and
responsive learning activities designed to narrow professional
practice gaps with respect to the knowledge, competence, and
performance of the health care team.

CEHP reviewed the course content for continuing medical
education credits, awarding the course 3 American Medical
Association Physician's Recognition Award Category 1 Credits.
Upon request from enrollees, the office also reviewed the course
for CE for licensed professional counselors, psychologists, and
socia workers with Missouri licenses. CEHP attested that this
course contains 3 clock hours of instructional time. Licensed
professionals measuring CE credit based on a 50-minute hour
may claim up to 3.6 contact hours for full attendance at this
program. Certificates of completion were also available.

To qualify for CE credit or a certificate of completion, trainees
were required to complete (1) a demographic survey required
by the funder and available in the introductory course pages,
(2) six discussion assignments; (3) five quizzes, receiving a
grade of at least 80% on each; and (4) the end-of-course
evaluation. The course evaluation is linked to a separate page
in Qualtrics (Qualtrics, LLC). We chose to make the course
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evaluation anonymous to protect the respondents’ identity and
to improve the integrity of the responses while recognizing we
would not be able to individually validate trainees’ completion
of this course requirement. Some of the demographic survey
guestions (eg, do you consider yourself disadvantaged or the
level of rurality of their hometown setting) are reflective of
self-identity and self-report rather than objective indicators.

Recruitment, Enrollment, and Tracking

The course was launched via key stakeholder email invitations
in late November 2022 with snowball recruitment thereafter.
Email invitations included a statewide listserv focused on
responding to the opioid crisis, aswell asto anetwork of rural
providers. The recruitment email included that the courseisan
asynchronous online course available through June 30, 2023,
free of charge to participants, offers free CE credit, and abasic
course outline. Interested individuals sent an email with a
request to enroll in the training. The individual was then sent
instructions for creating a Canvas account, with technical
support available for troubleshooting challenges. Once the
Canvas account was created, the individual was subsequently
invited into the ACEs training. Course requests, enrollment,
and completion were tracked in Microsoft Excel. Periodically
throughout the course implementation period, study personnel
sent email reminders to those enrolled regarding the end date
for the training.
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Data Analyses

The data used for analysis in this study included the course
enrollment tracking data, the demographic survey data, and the
course evaluation survey data. Frequencies and percentages
were calculated for quantitative data; missing responses were
not included in the calculations. Age was approximated by
subtracting birth year collected in the sponsor demographic
survey from 2023. Short-answer open-ended questions were
qualitatively coded into major themes independently by 2
authors and then reviewed for divergence. Reported quoteswere
lightly copyedited.

Ethical Considerations

The University of Missouri Institutional Review Board reviewed
and approved this project (#2096686).

Results

Enrollment and Completion

Overdll, 135 individuals requested enrollment into the ACEs
training. Of those, 98 (72.6%) completed the steps for
enrollment and accessed the course. Among the individual swho
enrolled and accessed the course, 70 (71.4%) completed the
demographic survey, and 48 (49%) completed all course
requirements.

Participant Characteristics

The setting in which participants worked varied (Table 1). The
majority of participantsworkedin“other” settings (n=28, 40%),
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followed by clinical sites (n=12, 17.1%); academic medical
centers (n=8, 11.4%); federally qualified health centers or
Look-Alikes (n=6, 8.6%; Look-Alikes are community-based
health center programs that meet program requirements but do
not receive health center program funding); government (n=6,
8.6%); private practice or industry (n=4, 5.7%); and public
community, rural, or migrant heath centers (n=4, 5.7%).
Responses for the employment setting location included 27.1%
(n=19) rura areas, 25.7% (n=18) health professional shortage
areas, 18.6% (n=13) medically underserved communities, and
12.9% (n=9) primary care settings. Most (n=30, 42.9%)
participants reported their hometown setting asrural, with 34.3%
(n=24) suburban and 18.6% (n=13) urban.

Regarding participant characteristics, 84.3% (n=59) reported
their gender as female, with a balanced distribution across age
groups 20 to 59 years. The majority of participants reported
White race (n=62, 88.6%), and a minority (n=11, 15.7%)
considered themselves disadvantaged (defined as growing up
in an area that was medically underserved or had insufficient
access to social, economic, and educational opportunities).
Respondents’ professional disciplines consisted of 50% (n=35)
behavioral health, 18.6% (n=13) nursing, 14.3% (n=10) other,
10% (n=7) public health, 4.3% (n=3) student, and 2.9% (n=2)
medicine. Enrollee fields and degrees included bachelors (BS,
BA, and BSPH), nursing (RN, FNP, BSN, DNP, and CPNP),
social work (MSW, LM SW, and LCSW), licensed professional
counselors (MA, MAC, MS, MEd, and PLPC), others with
master’s degrees (MPH, MS, and MPA), doctorates (PhD), and
physicians (MD).
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Table. Characteristics of adverse childhood experiences course participants who completed the demographic survey (n=70).

Variable Values, n (%)

Per sonal attributes

Gender
Female 59 (84.3)
Male 8(11.4)
Nonbinary 1(1.4)
Age groups (years)
20 - 29 16 (22.9)
30-39 18 (25.7)
40 - 49 14 (20.0)
50 - 59 17 (24.3)
60 - 69 3(4.3)
Hispanic, Latino/a/x, or Spanish origin
Yes 0(0)
No 68(97.1)

Race

American Indian or Alaskan Native 0 (0)

Asian 2(2.9)
Black or African American 343
White 62 (88.6)
Hometown setting
Rural 30 (42.9)
Suburban 24(34.3)
Urban 13 (18.6)

Do you consider yourself disadvantaged? 2

Yes 11 (15.7)
No 56 (80.0)
Professional discipline

Behavioral health 35(50.0)
Medicine 2(29)
Nursing 13 (18.6)
Public health 7 (10.0)
Student 3(4.3)
Other 10 (14.3)

Employment attributes

Employment setting (check all that apply)

Academic medical center 8(11.4)

Area health education center 2(29)

Federally qualified health center or 6 (8.6)

Look-Alike

Government 6 (8.6)

Nonacademic medical center 1(1.4)

Other clinical site 12 (17.2)
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Variable

Values, n (%)

Employer islocated in (check all that apply)

Other health center 2(2.9)
Private practice or industry 4(5.7)
Public setting—community, rural, 4 (5.7)
or migrant health center

Public setting—health department 2 (2.9)
Rura health clinic 1(1.4)
Other 28 (40.0)
Health professional shortagearea 18 (25.7)
Medically underserved community 13 (18.6)
Primary care setting 9(12.9)
Rura area 19 (27.1)

You might consider yourself disadvantaged if you grew up in an area that was medically underserved or had insufficient access to social, economic,

and educational opportunities.

Course Evaluation

Of those who completed the training, 42 (87.5%) completed
the course evaluation. Quantitative responses are summarized
in Table 2. Almost three-fourths of respondents live, work, or
servein rura areas of Missouri.

All respondents (100%) agreed or strongly agreed that the
content is relevant to their work, life, or practice; the learning
objectives are clear; the resources are helpful; they intend to
apply the course content to their work, life, or practice; they
feel confident implementing the knowledge gained; and they
would recommend the course to others. M ost respondents agreed
or strongly agreed the length is appropriate (n=41, 97.6%), the
videos are informative (n=41, 97.6%), the quizzes provide a
helpful self-assessment (n=40, 95.2%), and the discussions are
valuable (n=33, 78.6%). Most respondents rated the course
overall as excellent or very good (n=39, 92.9%).

https://pediatrics,jmir.org/2024/1/€56722

A total of 37 respondents answered the question “ Please describe
the strengths of the course, ie, elements you liked, things that
worked well, ‘aha’ moments, helpful course content or
features” Responses included a breadth of course
components—videos, rura or urban comparisons, statistics,
discussion, quizzes, charts or graphs, resources, and online
format. Eleven respondents provided suggestionsto the question
“Please describe opportunities to improve the course, ie,
challenges with navigating the course, missing content, barriers
to completing the course, etc.” Three respondents did not care
for the discussion boards, 2 had technology problems, 1 did not
care for the quizzes, and 1 felt the online format was limiting
the interaction. The remaining suggestions included
incorporating brainstorming technology such as* Jam Boards,”
more videos on how to implement the research in theworkplace,
more emphasis on the role of social workers, and case studies
asking people how they would approach a scenario.
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Table. Results of adverse childhood experiences course evaluation quantitative questions (n=42).

Question name and response option Values, n (%)

The content isrelevant to my work, life, or practice

Strongly agree or agree 42 (100.0)
Neutral or not sure 0(0.0)
Strongly disagree or disagree 0(0.0)
Thelearning objectives are clear
Strongly agree or agree 42 (100.0)
Neutral or not sure 0(0.0)
Strongly disagree or disagree 0(0.0)
Thelength isappropriate
Strongly agree or agree 41 (97.6)
Neutral or not sure 1(2.4)
Strongly disagree or disagree 0(0.0)
Thevideos are informative
Strongly agree or agree 41 (97.6)
Neutral or not sure 1(2.4)
Strongly disagree or disagree 0(0.0)
The quizzes provided a helpful self-assessment
Strongly agree or agree 40 (95.2)
Neutral or not sure 1(2.4)
Strongly disagree or disagree 1(2.4)
Thediscussions are valuable
Strongly agree or agree 33(78.6)
Neutral or not sure 8(19.0)
Strongly disagree or disagree 1(2.4)
Theresources are helpful
Strongly agree or agree 42 (100.0)
Neutral or not sure 0(0.0)
Strongly disagree or disagree 0(0.0)
| intend to apply the cour se content in my work, life, or practice
Strongly agree or agree 42 (100.0)
Neutral or not sure 0(0.0)
Strongly disagree or disagree 0(0.0)
| feel confident that | can implement the knowledge | gained
Strongly agree or agree 42 (100.0)
Neutral or not sure 0(0.0)
Strongly disagree or disagree 0(0.0)
Please rate the cour se overall
Excellent or very good 39(92.9)
Good 3(7.2)
Fair or poor 0(0.0)
I would recommend this courseto others
Strongly agree or agree 42 (100.0)
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Question name and response option

Values, n (%)

Neutral or not sure 0(0.0)

Strongly disagree or disagree 0(0.0)
Do you live, work in, or serveindividualsin rural areasof Missouri?

Yes 31(73.8)

No 11(26.2)

Trandation to Practice

A total of 33 respondents answered the question “If you intend
to apply the course content to your work, life, or practice, please
describe how,” with 26 (78.8%) respondents reporting some
level of active intent and 14 (42.4%) respondents suggested
using the course content for active organizational planning or
changing their practice toward a more advanced
trauma-informed care work environment.

Apply to current and future practicein the health care
field with children and adults. [Example response 1]

| want to keep in mind the mother’s ACE score when
working with them in parenting classes. Seeing how
their own ACE scores affect them and how they can
affect their children. [Example response 2]

Moving our organization past trauma awareness and
into more trauma-informed work. [Example response
3

I will look to implement ACEs screening in our
organization and increase trauma informed care.
[Example response 4]

I work with youth in a school setting. This could be
helpful to implement trauma informed care in the
school setting, while also being aware of ACEs with
clients. [Example response 5]

We are currently working on waysto prevent overdose
events among youth and have been considering how
we can take ACEsinto account in preventing overdose
and long-term negative health effects related to
addiction. [Example response 6]

This information is very important to my work with
people aswell in life. Also, to my organization aswe
continue to grow towards a trauma-informed
organization. [Example response 7]
Information will help inform TIC teamin evaluating
policies. [Example response 8]
A total of 8 (24.2%) respondents suggested the training will
help them actively educate others.

Soreading the word on the existence of ACEs and
how to use them for positive growth in children.
[Example response 1]

Psychoeducation in therapy. [Example response 2]

Educating my organization and other community
partners. [Example response 3]

Educating youth and families. [ Example response 4]

https://pediatrics,jmir.org/2024/1/€56722

Also, 4 (12.1%) respondents reported an intent to screen for
ACEs.

Have begun utilizing ACEs scoring with incarcerated
population. [Example response 1]

I work...with clients in the mental health field, so
completing the ACEs when they enroll will provide
us with more history of the clients and their
experiences. [Example response 2]

| can use thisas| get to know my students. | plan to
start using the ACE test as | assess how best | can
help my students. [Example response 3]

Finally, 7 (21.2%) alluded to awareness, which was coded as a
passive reaction to applying the course content. Example quotes
included:

| find it important to be aware of ACESs as a counselor
inlearning to under stand why and how people present
asthey do in a college setting. [Example response 1]
| am aware of the need for more primary care
providers to have training in this area. [Example
response 2]

I work with foster/adoptive families and ACEs are
big part of their lives.

[ Example response 3]

| have a new list of resources to utilize, and a better
knowledge of what ACEs are and what they might
look like in a school setting. [Example response 4]
My knowledge of...COVID-19's effects on ACESs, and
[the heightened level of ACEs in rural areas] keeps
me more aware of key things to look for. [Example
response 5]

Discussion

Principal Findings

A limited body of literature existsrelated to educating providers
on ACEs and trauma-informed care, aswell as evaluating their
knowledge, perceived importance, and attitudes toward ACEs
in practice [1]. The objective of our study was to develop,
deliver, and evaluate an interprofessional, online, asynchronous
ACEs training program for interdisciplinary providers across
Missouri, especially in rural areas. With alarge proportion of
providersunaware of the detrimental effects of ACEs, significant
need for training providers about ACEs and demand for that
training [1], our findings add critical insight to the uptake,
satisfaction, and effectiveness of ACES provider training. Our
study additionally addressesacritical gap withitsfocuson rura
providers. Increasing the number of ACEs and trauma-aware
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providersisastep toward increasing trauma-informed care. The
Substance Abuse and Mental Health Services Administration
[28] considers being trauma-informed as having a basic
realization of trauma and how it impacts families and
individuals, recognizing the signs of trauma, responding by
applying the principles of a trauma-informed approach, and
resisting retraumatizing individuals. These four assumptions
work in conjunction with their six key principles and they are
(2) safety; (2) trustworthiness and transparency; (3) peer support;
(4) collaboration and mutuality; (5) empowerment, voice, and
choice; and (6) cultural, historical, and gender issues. The
Substance Abuse and Mental Health Services Administration
further includes cross-sector collaboration among its
implementation practices; an additional strength of our training
includesits interprofessional scope of providers.

The overall response to recruitment efforts was stronger than
anticipated given we leveraged only afew key communication
channels, with 135 individual s statewide requesting enrolIment.
Additionally, our recruitment and enrollment effort successfully
reached the target demographic, with 73.8% (n=31) of
participants living, working, or serving in rura areas, despite
the broadband challenges. While 90% of rural Missouri counties
have broadband internet, Missouri ranks 43rd among states in
internet coverage speed and availability [23]. In Missouri, 41
rural counties do not have a hospital [23], making ACEs
awareness efforts at the prevention level even morecrucial. The
course was designed as an asynchronous, online course and
technology can sometimes be a barrier, particularly for age
cohorts educated prior to the popularity of online courses.
However, while the age group distribution for those who
completed enrollment was nicely balanced across 20 to 59 years
of age, it is possible a selection bias occurred with the 27.4%
of individuals who requested enrollment but did not complete
enrollment being less comfortable with technol ogy, despite the
available assistance. Finally, enrollment by medical providers
was modest, despite the asynchronous format to accommodate
busy schedules and available continuing medical education.
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Among partici pants compl eting the course, the course evaluation
indicated strong levels of satisfaction with the structure and
content. This is particularly encouraging given the
interdisciplinary nature of the content, as it was not tailored to
aspecific discipline by design, yet 100% of respondents agreed
the content was relevant to their work, life, or practice; that they
intend to apply the content to their work, life, or practice; they
feel confident to do so; and would recommend the course to
others. Regarding what could be improved, respondents scored
the value of the discussions lowest compared to other content
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indication of effective knowledge transfer and declaration of
intention.
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(particularly rural) to improve their capacity to provide
evidence-based care to high-needs patient populations in
resource-limited settings. This study demonstrated the
feasibility, acceptability, and effectiveness of interprofessional
online workforce training of ACEs, while aso reaching
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up with participants to inquire about knowledge retention and
actual implementation in practice, as well as ultimately any
benefit to the patient.
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Abstract

Background: Retinopathy of prematurity (ROP) isaleading cause of visual impairment and blindness in preterm infants.

Objective: This study sought to investigate the association between red blood cell (RBC) transfusion and ROP in very preterm
infants (VPIs) to inform clinical strategies for ROP prevention and treatment.

Methods: We designed a prospective multicenter cohort study that included VPIs and follow-up data from January 2017 to
December 2022 at 3 neonatal clinical medicine centers. They were categorized into atransfusion group (infants who received an
RBC transfusion within 4 wk) and a nontransfusion group. The relationship between RBC transfusion and ROP incidence was
assessed using binary logistic regression, with subgroup analyses based on gestational age, birth weight, sex, and sepsis status.
Inverse probability of treatment weighting and propensity score matching were applied to account for all potential confounding
factors that could affect ROP development, followed by sensitivity analysis.

Results: Thestudy included 832 VPIs, including 327 in the nontransfusion group and 505 in the transfusion group. Thetransfusion
group had a lower average birth weight and gestational age and a greater incidence of ROP, >stage 2 ROP, and severe ROP.
Logistic regression analysis reveal ed that the transfusion group had asignificantly greater risk of ROP (adjusted oddsratio [aOR]
1.70, 95% CI 1.14 - 2.53, P=.009) and =stage 2 ROP (aOR 1.68, 95% Cl 1.02 - 2.78, P=.04) but not severe ROP (aOR 1.75,
95% Cl 0.61 - 5.02, P=.30). Thetrend analysis also revealed an increased risk of ROP with an increasing number of transfusions
and alarger volume of blood transfused (P for trend<.001). Subgroup analyses confirmed a consistent trend, with the transfusion
group at a higher risk for ROP across all subgroups. Inverse probability of treatment weighting and propensity score matching
analyses supported the initial findings.

Conclusions: For VPIs, RBC transfusion significantly increases the risk of ROP, and the risk increases with an increasing
number of transfusions and volume of blood transfused.

(JMIR Pediatr Parent 2024;7:€60330) doi:10.2196/60330

KEYWORDS

red blood cell transfusion; retinopathy of prematurity; VPI; very preterm infants; ROP; visual impairment; blindness; RBC; red
blood cell

Introduction

Retinopathy of prematurity (ROP) isaretinal vasoproliferative
disease that occurs in premature and low-birth-weight infants
and is the most common cause of blindness and low vision in
infants [1,2]. Early detection and treatment are essential for
preventing irreversible visual impairment and blindness. The
main pathophysiol ogical factor in ROP isan imbal ance between
proangiogenic and antiangiogenic factorsreleased locally inthe
retina, resulting in abnormal neovascularization [3].

In premature infants, anemia is caused by multiple factors,
including insufficient iron reserves from the mother, nutritional
deficiency, a short red blood cell (RBC) lifespan, an immature

https://pediatrics.,jmir.org/2024/1/e60330

hematopoietic system, and iatrogenic blood loss. RBC
transfusion is one of the main treatments for anemia in
premature infants. More than half of premature infants with a
gestational age of less than 30 weeks and more than 80% of
extremely low-birth-weight infants receive at least 1 RBC
transfusion during hospitalization [4]. Although RBC transfusion
can significantly improve oxygenation status and promote
weight gain in anemic premature infants, the adverse reactions
caused by RBC transfusion cannot beignored. Previous studies
have reported that RBC transfusion in premature infants is
closely related to the development of necrotizing enterocolitis,
bronchopulmonary dysplasia, and abnorma neurological
outcomes [5]. However, whether RBC transfusion leads to the
development of ROP remains controversial. Prospective and
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retrospective studies have not provided consistent results[6,7].
ROP may regress naturally or progressto stage 3 or higher, with
severe cases requiring laser treatment or intravitreal
anti—vascular endothelia growth factor (VEGF) injections [8].
Even for infants with ROP who receive timely treatment and
those with ROP below the treatment threshold, there is till a
risk of permanent visual impairment [9]. Identifying risk factors
that can lead to the development and progression of ROP is
crucial for its prevention.

Therefore, the purpose of this study was to determine the
correlation between RBC transfusion and the occurrence of
ROP, providing new insights for the prevention and treatment
of ROP.

Methods
Study Participants

Inclusion and Exclusion Criteria

A multicenter cohort study of very preterm infants (VPIs) who
were admitted to 3 neonatal intensive care unitsin Sichuan was
conducted from January 1, 2017, to December 31, 2022. The
exclusion criteria for infants were as follows: (1) severe lethal
congenital malformations (such as central nervous system
malformations, congenital facial malformations, or congenital
heart malformations); (2) participation refusal by parents or
guardians; (3) incomplete hospitalization and transfusion
records; (4) discharge or death before ROP screening; and (5)
irregular follow-up after discharge.

Definitionsand Diagnostic Criteria for Related Diseases

Early-onset sepsis (<3 d after birth) and late-onset sepsis (>3 d
after birth) were classified based on the timing of onset. The
clinical diagnosis of sepsiswas based on clinical manifestations
and positive resultsfor =2 nonspecific blood tests, cerebrospinal
fluid examination results consistent with bacterial meningitis,
or the detection of bacterial DNA in the blood. A confirmed
diagnosis required clinical manifestations and positive blood
or cerebrospina fluid (or other sterile body fluid) cultures
[10,11].

Premature rupture of membranes refers to the spontaneous
rupture of fetal membranes before labor or before the onset of
the first stage of labor [12].

Hypertensive disorders of pregnancy are specific and common
diseases in pregnant women and include gestational
hypertension, preeclampsia (mild and severe), eclampsia,
chronic hypertension with preeclampsia, and chronic
hypertension with superimposed gestational hypertension [13].

Gestational diabetes mellitus was defined as meeting any one
of the following criteriac a random blood glucose level =5.1
mmol/L, a postprandial 1-hour blood glucose level >10.0
mmol/L, or a postprandial 2-hour blood glucose level >8.5
mmol/L [14].

Small for gestational age (SGA) was defined as a birth weight
bel ow the 10th percentile of the average birth weight for infants
of the same gestational age and sex according to the Chinese
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birth weight curvefor different gestational ages created by Zhu
et a [15,16] in 2018.

Apnea of prematurity was defined as a respiratory pause =20
seconds or <20 seconds accompanied by a decrease in heart
rate or oxygen saturation [17].

Transfusion Criteria for Premature I nfants

Thereisno unified transfusion guiddlinefor anemiain premature
infants. The timing and volume of transfusions are usually
determined by physicians based on the clinical manifestations,
laboratory parameters, and transfusion standards set by each
department. Clinical manifestations include poor weight gain
or slow growth, irregular breathing, and hemodynamic
disturbances. Thelaboratory parametersinclude the RBC count,
hematocrit level, hemoglobin content, and central and periphera
oxygen saturation. The transfusion dose is 15 - 20 mL/kg per
session, and if repeated transfusions are needed, blood from the
same donor should be used whenever possible.

ROP Screening, Diagnosis, and Follow-Up

Theinitial screening for preterm infantswas scheduled between
4 and 5 weeks after birth or at a corrected gestational age of 31
to 32 weeks. The examination was conducted by an experienced
ophthalmologist using a RetCam 111 (Natus Medical Inc), an
American-made, wide-angle digital pediatric retinal camera,
following a systematic order: the posterior pole, macula,
temporal, superior, nasal, and inferior regions.

All the examinations were performed by the same
ophthalmol ogist, who diagnosed and staged ROP according to
the severity of the condition; ROP was categorized into stages
1to 5[18]. Severe ROP was defined as stage 3 to stage 5 ROP
or plusdiseasein zonel or 11 [19]. Infantswith immature retinal
devel opment and no ROP undergo retinal re-examinations every
3 to 4 weeks before peripheral vascularization. The follow-up
interval for infants with established ROP was determined
according to the severity of the condition.

M ethodology

A standardized questionnaire for obtaining basic information
for preterm infants was developed, and data from the infants’
hospital records were documented. All the data were entered
independently by 2 individuals using EpiData software (version
3.1; The EpiData Association), with discrepancies resolved by
athird party. The following data were collected: (1) maternal
information: mode of delivery, gestational diabetes status,
hypertensive disorders of pregnancy status, chorioamnionitis
status, and premature rupture of membrane status (defined as
rupture occurring more than 18 h before delivery); (2) infant
information: gestational age, birth weight, 5-minute Apgar score,
and SGA status; (3) postnatal conditions: duration of nasal
continuous positive airway pressure (NCPAP), use of invasive
mechanical ventilation, highest oxygen concentration (sustained
for more than 2 h), apnea status, early-onset sepsis status,
late-onset sepsis status, invasive ventil ation status, and duration
of invasive ventilation; (4) transfusion-related indicators:
transfusion status, age at first transfusion, number of
transfusions, and total blood volume transfused within the first
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4 weeksof hospitalization; and (5) outcomes: ROP status, >stage
2 ROP status, and severe ROP status.

Statistical Analysis

Statistical software was used for data description and inference.
Categorical dataarerepresented by frequencies and percentages,
while continuous data are represented by the mean and SD (for
normally distributed data) or median and IQR (for nonnormally
distributed data). Chi-square tests were used for group
comparisons of categorical data, and independent 2-tailed t tests
or Mann Whitney U tests were used for continuous data.
Multivariate binary logistic regression was used to adjust for
potential confounders and calculate the adjusted odds ratio
(aOR) of RBC transfusion in prematureinfantswith ROP. Trend
tests (P for trend) were used to assess the association between
the number of transfusions and the volume of blood transfused
in infants with ROP. Subgroup analysis was performed based
on gestational age, birth weight, sex, and sepsis status. Forest
plotswere generated to analyze theimpact of RBC transfusions
on the incidence of ROP in each subgroup.

To address potential baseline data bias in real-world studies,
inverse probability of treatment weighting (IPTW) and 1:1
propensity score matching (PSM) methodswere used to balance
baseline differences between groups [20]. Sensitivity analysis
was conducted using the cal cul ated sampl e sizes obtained from
these postrandomization methods to validate the stability of the
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results. All the dtatistical analyses were performed using
open-source R packages and SPSS software (version 26.0; IBM
Corp). A P value <.05 was considered to indicate statistical
significance.

Ethical Consider ations

The Clinical Tria Ethics Committee of the Affiliated Hospital
of Southwest Medical University approved the study (approval
number Y2024124). The study was in accordance with the
ethical standards of the ingtitutional research committee and
with the 1964 Helsinki Declaration and its later amendments.
Informed consent was obtained from the legal guardians of all
participants included in the study.

Results

Case Selection Process

During the study period, atotal of 1129 VPIswere admitted to
3 neonatal intensive care units. After excluding 297 infants, 832
were ultimately included. Since the initial screening for ROP
occurs between 4 and 5 weeks after birth, infants who received
RBC transfusions within 4 weeks after birth were defined as
thetransfusion group, and those who did not receive transfusions
within 4 weeks or who received transfusions after 4 weekswere
defined as the nontransfusion group. The nontransfusion group
consisted of 327 (39.3%) infants, and the transfusion group
included 505 (60.7%) infants (Figure 1).
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Figure 1. Flowchart of the selection of the research participants. GA: gestational age.

5093 premature infants

3964 preterm infants with GA > 32 weeks

v

1129 preterm infants with GA<32 weeks

297:

91 cases transferred out of hospital were not perfect

96 cases died before initial fundus screening

27 cases did not recover and were discharged without complete

fundus examination

72 patients did not return to hospital for reexamination after
exclude discharge

9 cases of congenital malformation:3 cases of digestive tract

malformation (2 duodenal atresia, 1 esophageal atresia); 2 cases

of cardiac malformation (1 case of complete anomalous

pulmonary venous drainage, 1 case of abnormal origin of right

pulmonary artery); 2 cases of central

malformation (enlarged ventricle system with hematopoietic

nervous system

cisterna of great cerebral vein); 2 cases of chromosomal
abnormality (trisomy 21);
2 cases were transferred to other hospitals for treatment

A 4

832 preterm infants with GA <32 weeks

l

327 cases in the non-transfusion

505 cases in the transfusion

28%, IQR 25-30%, z=—10.02, P<.001); the duration of nCPAP

Study Results Before Random Matching use was greater (median 11, IQR 6-18 d vs median 6, IQR 3-9

Comparison of General Information Between the 2
Groups

Table 1 shows that the preterm infants in the transfusion group
had ayounger gestational age (median 30.10, IQR 28.90-31.10
wk vs median 31.10, IQR 30.30-31.60 wk, z=-8.77, P<.001),
a lower average birth weight (mean 1327, SD 251 g vs mean
1543, SD 231 g; t=12.50, df=830, P<.001), and alower 5-minute
Apgar score (median 8, IQR 7-9 points vs median 9, IQR 8-9
points, z=—6.73, P<.001). The highest oxygen concentrations
required were greater (median 30%, 1QR 28-40% vs median

https://pediatrics.,jmir.org/2024/1/e60330
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d, z=-12.03, P<.001); and the incidences of mechanical
ventilation (156/505, 30.9% vs 16/327, 4.9%, X?,=81.80,
P<.001), apnea (280/505, 55.5% vs 87/327, 26.6%, X*,=66.96,
P<.001), early-onset sepsis (132/505, 26.1% vs 60/327, 18.4%,
X%=6.79, P=.009), late-onset sepsis (198/505, 39.2% vs 57/327,
17.4%, x2,=44.28, P<.001), and SGA (59/505, 11.7% Vs 14/327,
4.3%, x21:13.59, P<.001) were significantly greater in the
transfusion group than in the nontransfusion group (Table 1).
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Table. Comparison of baseline characteristics between the 2 groups.

General information Nontransfusion group ~ Transfusion group z, chi-square (df),ort P vaue
(n=327) (n=505) test (df)
Maternal data, n (%)
Vaginal delivery 183 (56.0) 264 (52.3) 1.09(2) .30
Premature ruptureof 143 (43.7) 154 (30.5) 15.15(1) <.001
membrane
Hypertensivedisorders 38 (11.6) 72(14.3) 1.20(1) 27
of pregnancy
Gestational diabetes 68 (20.8) 125 (24.8) 1.75(1) 19
mellitus
Chorioamnionitis 120 (36.7) 177 (35.1) 0.24(1) .63
Neonatal data
Male, n (%) 183 (56.0) 282 (55.9) 0.001(1) .97
Gestational age 31.10 (30.30-31.60) 30.10 (28.90-31.10) -8.77 <.001
(weeks), median (IQR)
Birth weight (g), mean 1543 (231) 1327 (251) 12.50(830) <.001
(SD)
5-min Apgar score, 9(8-9) 8 (7-9) -6.73 <.001
median (IQR)
nCPAP? duration 6(3-9 11 (6-18) -12.03 <.001
(days), median (IQR)
Invasive ventilation,n 16 (4.9) 156 (30.9) 81.80 (1) <.001
(%)
Invasive ventilation 0 (0-0) 0(0-2) -9.21 <.001
duration (days), medi-
an (IQR)
Maximum oxygencon- 28 (25-30) 30 (28-40) -10.02 <.001
centration (%), median
(IQR)
Apnea, n (%) 87 (26.6) 280 (55.5) 66.96 (1) <.001
Early-onset sepsis,n 60 (18.4) 132 (26.1) 6.79 (1) .009
(%)
Late-onset sepsis, n 57 (17.4) 198 (39.2) 44.28 (1) <.001
(%)
SGAP n (%) 14 (4.3) 59 (11.7) 13.59 (1) <.001

3CPAP: nasal continuous positive airway pressure.

bSGA: small for gestational age.

. . ROP (aOR 1.70, 95% CI 1.14 - 2.53; P=.009) and >stage 2
Thelmpact of Transfusion Within 4 Weekson ROP g5 (;0R 1,68, 95% CI 1.02 - 2.78; P=.04) in the transfusion
Incidence group was significantly greater than that in the nontransfusion
Using the results of univariate analysis as a basis, potential  group; however, there was no significant difference in the risk
confounding factors were included in a multivariate binary of severe ROP between the 2 groups (aOR 1.75, 95% ClI
logistic regression model. The results showed that the risk of  0.61 - 5.02; P=.30) (Table 2).
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Table. Theimpact of red blood cell (RBC) transfusion within 4 wk on retinopathy of prematurity (ROP) incidence.
Nontransfusion Transfusion group  OR? (959 Cl) P value aORP (95% Cl) P value
group (n=327),n  (n=505), n (%)
(%)
ROP 58 (17.7) 239 (47.3) 4.17 (2.99-5.81) <.001 1.70 (1.14-2.53) .009
>Stage 2 ROP 30(9.2) 159 (31.5) 4.55 (2.99-6.92) <.001 1.68 (1.02-2.78) .04
Severe ROP 5(1.5) 51(10.1) 7.23(2.86-18.33) <.001 1.75 (0.61-5.02) .30
80R: odds ratio.

b20R: adjusted odds ratio. Adjusted for gestational age, birth weight, 5-min Apgar score, mechanical ventilation use, maximum oxygen concentration,

early-onset sepsis, late-onset sepsis, apnea, and small for gestational age.

Thelmpact of Different Transfusion FreguenciesWithin
4 Weeks on ROP Incidence

To clarify theimpact of different transfusion frequencieswithin
4 weeks on ROP incidence, preterm infants in the transfusion
group were further divided into asingle transfusion group (339
infants) and a multiple transfusion group (166 infants) and
compared with those in the nontransfusion group. A single
transfusion within 4 weeks increased the risk of ROP (aOR
1.79, 95% CI 1.20 - 2.68; P=.005) but did not increase the risk
of =stage 2 ROP or severe ROP; multiple transfusions within
4 weeks increased the risk of ROP (aOR 2.95, 95% CI
1.67 - 5.21; P<.001) and =stage 2 ROP (aOR 2.84, 95% CI
1.47 - 5.47; P=.002) but did not increasetherisk of severe ROP
(Multimedia Appendix 1). As the number of transfusions
increased, the risk of ROP, >stage 2 ROP, and severe ROP
gradually increased, with trend test results al less than 0.001,
indicating that the higher the number of transfusions was, the
greater the risk of ROP.

The Impact of Different Transfusion Volumes Within 4
Weeks on ROP Incidence

To clarify the impact of different transfusion volumes within 4
weeks on ROP incidence, preterm infants in the transfusion
group were further divided based on the total volume of blood
transfused. Due to the nonnormal distribution of the total
transfusion volumewithin 4 weeks, theinfantsin thetransfusion
group were divided into the following 3 groups according to
the IQR and compared with those in the nontransfusion group:

https://pediatrics.,jmir.org/2024/1/e60330

the <34 mL/kg group (176 infants), 34 - 42 mL/kg group (159
infants), and =242 mL/kg group (170 infants). A total transfusion
volume <34 mL/kg within 4 weeks did not increase the risk of
ROP, =stage 2 ROP, or severe ROP; atotal transfusion volume
of 34 - 42 mL/kg within 4 weeks increased the risk of ROP
(aOR 1.67,95% Cl 1.02 - 2.72, P=.04) but did not increase the
risk of >stage 2 ROP or severe ROP; and a total transfusion
volume 242 mL/kg within 4 weeks increased the risk of ROP
(oddsratio [OR] 2.88, 95% CI 1.54 - 5.39, P<.001) and =stage
2 ROP (OR 3.08, 95% CI 1.53 - 6.23, P=.002) but did not
increase the risk of severe ROP (Multimedia Appendix 2). As
the total transfusion volume increased, the risk of ROP, >stage
2 ROP, and severe ROP gradually increased, with trend test
results all less than 0.001, indicating that the greater the total
transfusion volume was, the greater the risk of ROP.

Thelmpact of Transfusion on ROP I ncidencein Various
Subgroups of Preterm I nfants

To clarify the impact of transfusion within 4 weeks on ROP
incidence in different preterm infant populations, the included
preterm infants were divided into 3 subgroups based on
gestational age (>30 weeks <30 weeks), birth weight (>1500 g,
<1500 @), sex (mae, female) and sepsis status (yes, no).
Although there were no significant differencesin some outcome
indicators between the subgroups, the overal trend was
consistent, with the risk of ROP in the transfusion group being
greater than that in the nontransfusion group (Figure 2,
Multimedia Appendices 3, 4, and 5).
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Figure 2. Forest plot of the effect of red blood cell transfusion within 4 wk on the occurrence of retinopathy of prematurity (ROP) in preterm infants

in each subgroup. BW: birth weight; GA: gestational age.

Transfusion Nontransfusion

Subgroup Forest Plot Odds Ratio (95% CI) P value
no. of events/no. of patients
ROP
Subgroup Transfusion Nontransfusion Forest Plot Odds Ratio(95%CI) P value
All patients 239/505 58/327 e 1.70(1.14, 2.53) .009
GA
>30w 64/260 32/262 e 1.62(0.96, 2.73) .07
<30w 175/245 26/65 ® 2.02(1.05, 3.86) .03
BW
>1500g 28/116 23/195 hd 1.99(1.02, 3.92) .05
<1500g 211/389 35/132 N 1.75(1.04, 2.95) .04
Sex
Male 132/282 33/183 L I A— 1.47(0.85, 2.54) .17
Female 107/223 25/144 ° 2.04(1.10, 3.76) .02
Sepsis
Yes 167/269 22/105 1 2.88(1.54, 5.38) .001
No 72/236 36/222 L A— 1.11(0.64, 1.92) 71
0.0 1.0 2.0 3.0 4.0 5.0 6.0
>stage 2 ROP
Subgroup Transfusion Nontranstusion Forest Plot Odds Ratio(95%CI) P value
All patients 159/505 30/327 ——e————i 1.68(1.02, 2.78) .04
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>30W 33/260 15/262 ° 1.73(0.84, 3.57) .14
<30w 126/245 15/65 ° 1.68(0.82, 3.42) .15
BW
>1500g 13/116 11/195 L4 1.45(0.56, 3.78) 44
<1500g 146/389 19/132 ® 1.87(1.02, 3.49) .05
Sex
Male 89/282 19/183 —r— 1.31(0.68, 2.54) 42
Female 70/223 11/144 ° 2.25(0.99, 5.11) .05
Sepsis
Yes 124/269 15/105 ° 2.26(1.13, 4.55) .02
No 35/236 15/222 [ . — 1.14(0.54, 2.42) .74
0.0 1.0 2.0 3.0 4.0 5.0 6.0
Severe ROP
Subgroup Transfusion Nontransfusion Forest Plot Odds Ratio(95%CTI) P value
All patients 51/505 5/327 A 1.75(0.61, 5.02) .30
GA
>30w 5/260 2/262 o 1.53(0.23, 10.20) .66
<30w 46/245 3/65 ° 1.84(0.51, 6.67) .35
BW
>1500g 3/116 2/195 * 1.35(0.16, 11.16) .78
<1500g 48/389 3/132 ° 2.29(0.61, 8.56) 22
Sex
Male 31/282 4/183 * 1.64(0.47, 5.67) 43
Female 20/223 1/144 ® 3.65(0.40, 32.98) 25
Sepsis
Yes 41/269 1/105 L 4.23(0.52, 34.48) .18
No 10/236 4/222 1.06(0.28, 3.99) 93
0.0 1.0 2.0 3.0 4.0 5.0 6.0

Sensitivity Analysis Results After IPTW and PSM

Given the numerous factorsinfluencing ROP incidence and the
significant imbalance in the baseline data in this real-world
study, as shown in Table 2, the ROP data showed considerable
changes before and after adjusting for confounding factors,
suggesting potential selection bias in the study results.
Therefore, the IPTW and PSM methods were applied in this

https://pediatrics.,jmir.org/2024/1/e60330

study to evaluate all factors that could affect ROP incidence
between the 2 groups. Sensitivity analysiswas performed using
the calculated sample sizes obtained after IPTW and PSM to
validate the stability of theimpact of RBC transfusions on ROP
incidence. The balance between the groups was significantly
improved after IPTW and PSM (Multimedia Appendices 6 and
7). The results obtained after IPTW and PSM were consistent
with the original results (Multimedia Appendices 8 and 9).
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Discussion

Principal Findings

Previous studies on the association between RBC transfusion
and ROP incidence have used aretrospective case-control design
toinvestigate risk factorsfor ROP development. Thisisthefirst
prospective multicenter cohort study in which infants were
categorized based on whether they received RBC transfusions
within thefirst 4 weeks after birth. The study included all VPIs
who were admitted to 3 centers over nearly 6 years, and the
correlation between RBC transfusion and ROP incidence was
explored. Theresultsindicated that RBC transfusion withinthe
first 4 weeks significantly increases the risk of ROP in VPIs,
and thiscorrelation remained consistent across different groups
of preterm infants.

Despite various available measuresto prevent anemiain preterm
infants, the use of RBC transfusion remains inevitable [21].
Studies show that more than 90% of extremely low-birth-weight
infants receive at least 1 RBC transfusion during their hospital
stay, with the risk of transfusion increasing for infants with
younger gestational ages, lower birth weights, and greater
immaturity [22,23]. Puia-Dumitrescu et a’s [24] study, which
included 54 preterm infants with a gestational age of 30 weeks
and a birth weight less than 1000 g, revealed that the average
number of RBC transfusions during a 10-week hospital stay
was 8. For extremely preterm infants with a gestational age of
23 - 24 weeks, the average number of transfusionswas 11, and
for those with a gestational age of 27 - 28 weeks, the number
could reach 6. Our study revealed that 505 (60.7%) preterm
infantswith agestational age <32 weeksreceived at least 1 RBC
transfusion within 28 days of hospitalization, with a greater
likelihood of transfusion in infants with a younger gestational
age. The proportion of transfusions decreased with increasing
gestational age and birth weight, which is consistent with
previous findings.

ROP is a common complication in preterm infants, and its
incidence and severity decrease as gestational age and birth
weight increase. In this study, the incidence of ROP in preterm
infants with a gestational age <32 weeks was 297 (35.6%), and
the incidence of severe ROP was 56 (6.7%). The incidence of
ROP is greater in infants with younger gestational ages, with
those born at less than 28 weeks having an incidence rate of
approximately 70%, which is consistent with the reportsby Dai
et a [25].

The pathogenesis of ROPismultifactorial, with low gestational
age, low birth weight, and prolonged exposure to oxygen therapy
being the main risk factors for ROP [26]. In addition to these
risk factors, RBC transfusion has been suggested to be a risk
factor for ROP development in numerous case-control studies
[27-29]. However, Lundgren et a [30] reported that the duration
of anemiain the first week after birth was an independent risk
factor for ROP, while RBC transfusion was not. Given the
inconsistent results of retrospective studies, our prospective
cohort study aimed to clarify the association between RBC
transfusion and ROP incidence. The results indicated that after
adjusting for confounding factors such as gestational age at
birth, birth weight, and nCPAP use, RBC transfusion within the
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first 4 weeks of hospitalization significantly increased the risk
of ROP and =stage 2 ROP in VPIs. However, there was no
significant difference in the incidence of severe ROP between
the 2 groups, which may have been due to the low incidence of
severe ROP and the small sample size. Given that this study
was observational, many factors influence ROP devel opment,
and there is potential selection bias due to the imbalance of
baseline data, we applied the IPTW and PSM methods to
account for all potential confounding factors that could affect
ROP development. The results still suggested that RBC
transfusion increases the risk of ROP in VPIs, and this
association remained consistent across different groups of
preterm infants.

The risk of ROP increases with an increasing number of RBC
transfusions and volume of blood transfused. Ghirardelloetal’s
[31] study, which included 641 preterm infants with very low
birth weight, showed that RBC transfusion is an independent
risk factor for ROP development in very low-birth-weight
infants, and the risk of complications increases with an
increasing number of transfusions, with 3 or more transfusions
increasing therisk of bronchopulmonary dysplasiaand ROP by
4.88 times. Hengartner et a’s [32] retrospective study of 178
extremely preterm infants showed that infants with >stage 2
ROP received more transfusions, had larger volumestransfused,
and received earlier treatment. Additionally, Uberos et al’s[19]
dataindicate that the relationship between the number of RBC
transfusions and the risk of ROP and severe ROP is more
significant than that between early RBC transfusion (within the
first 7 d of life) and the risk of ROP and severe ROP. Our study
revealed that the risk of ROP and >stage 2 ROP increases with
anincreasing number of RBC transfusions and volume of blood
transfused, which is consistent with the findings of the
aforementioned studies.

The mechanism by which RBC transfusion leads to ROP
development is not yet fully understood, but it may be related
to the replacement of fetal hemoglobin (HbF) with adult
hemoglobin after transfusion, which leads to changes in the
type and quantity of hemoglobin [33]. Since adult hemoglobin
has a decreased affinity for oxygen, developing retinal tissueis
exposed to high oxygen levels, leading to oxidative damage to
vascular endothelial cells, downregulation of VEGF expression,
and stagnation of retinal vascular development [34]. Thisresults
in retinal hypoxia, increased VEGF and erythropoietin
expression, pathological proliferation of vessels in the retina
and vitreous, and the devel opment of ROP[35]. Jiramongkol chai
et al’s [36] prospective cohort study showed that infants with
the lowest percentage of HbF at a corrected age of 31 weeks
had a 7.6-fold increased risk of mild and severe ROP, and this
risk increased to 12.3 times by the corrected age of 34 weeks,
indicating that a lower HbF percentage is associated with a
greater risk of ROP. Prasad et a [37,38] conducted 2 prospective
studies to explore the correlation between HbF concentration
and ROP, and the results showed that preterm infantswith lower
HbF levelswere at higher risk of developing ROP, and preterm
infantswith higher HbF concentration were more likely to have
ROP spontaneoudly subside. HbF may play a protectiverolein
the occurrence and development of ROP. Teofili et a
investigated the relationship between transfusion-free survival
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and ROP [39]. The study found that preterm infants receiving
RBC transfusions before 28 weeks of gestational age were
associated with an increased risk of developing severe ROP,
that gestational age at second transfusion was a better predictor
of developing severe ROP than gestational age at first
transfusion, and that maintaining higher levels of HbF may help
reduce the risk of ROP [39].

Preventing anemia and reducing the risk of RBC transfusion
are pressing issues for neonatologists. Delayed cord clamping
[40], reduced iatrogenic blood loss, and iron supplementation
arebeneficial interventionsfor preventing anemia. Research on
the RBC source, storage time, and different transfusion
thresholdsis currently ongoing, but there are no unified results.
Kirpalani et a [41] reported that restrictive transfusion strategies
did not reduce the incidence of ROP; Glaser et a’s [42] large
cohort study revealed that restrictive transfusion strategies could
reduce the risk of ROP, while liberal transfusion strategies
increased therisk. In recent years, umbilical cord blood (UCB)
transfusion has gained increasing attention. The use of UCB
from healthy newborns has been proposed to prevent ROP in
preterm infants. The main potential advantage of UCB is that
it contains the same amount of HbF as newbornsin utero. Thus,
autologous UCB transfusions would maintain a physiological
concentration of HbF during the first weeks of life, which has
agreater affinity for oxygen and is more stable in an oxidative
environment, maintaining similar oxygen transportation and
tissue delivery asin thefetal stage. Thisfact could optimizethe
postnatal development of different immature tissues [43].
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Limitations

This study has certain limitations. First, as a multicenter
observational study spanning 6 years, there may have been
changes in the treatment and transfusion strategies for preterm
infants across centers, leading to potential bias in the results.
Second, although the IPTW and PSM methods were used to
control for known confounding factors, unknown confounding
factors and other intermediate factors may till have affected
the results. Therefore, considering the potential impact of
unknown confounding factors, we believe that well-designed,
larger-sample randomized clinical trials are needed to further
validate the effects of RBC transfusion, different RBC storage
times, transfusion intervals, and anemia status on the
development of ROP. We also need to learn from the work of
Schallmoser et a [44], integrating the medical profession with
machine learning to construct a predictive model for the risk of
retinopathy of ROP occurrence.

Conclusions

Based on our study results, RBC transfusion increases the risk
of ROP, and this effect is consistent across different groups of
preterm infants. For VPIs, RBC transfusions are strongly
associated with an increased risk of ROP, which escalates
alongside the number and volume of transfusions. We
recommend that for VPIswith small gestational age, low birth
weight, and high risk of sepsis, the indications for RBC
transfusion in preterm infants should be strictly controlled and
that the number of transfusions and volume of blood transfused
should be limited to reduce adverse consequences.
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Abstract

Background: Children (aged 0-14 years) living with HIV often experience lower rates of HIV diagnosis, treatment, and viral
load suppression. In Haiti, only 63% of children living with HIV know their HIV status (compared to 85% overall), 63% are on
treatment (compared to 85% overall), and 48% are virally suppressed (compared to 73% overal). Electronic medical records
(EMRs) can improve HIV care and patient outcomes, but these benefits are largely dependent on providers having access to
quality and nonmissing data.

Objective: We sought to understand the associations between EMR data missingness and interruption in antiretroviral therapy
treatment by age group (pediatric vs adult).

Methods: We assessed associations between patient intake record data missingness and interruption in treatment (11T) status
at 6 and 12 months post antiretroviral therapy initiation using patient-level data drawn from iSanté, the most widely used EMR
in Haiti. Missingness was assessed for tubercul osis diagnosis, World Health Organization HIV stage, and weight using acomposite
score indicator (ie, the number of indicators of interest missing). Risk ratios were estimated using margina parameters from
multilevel modified Poisson models with robust error variances and random intercepts for the facility to account for clustering.

Results: Datawere drawn from 50 facilities and comprised 31,457 patient records from people living with HIV, of which 1306
(4.2%) were pediatric cases. Pediatric patients were more likely than adult patients to experience 1T (n=431, 33% vs n=7477,
23.4% at 6 months; P<.001). Additionally, pediatric patient records had higher data missingness, with 581 (44.5%) pediatric
records missing at least 1 indicator of interest, compared to 7812 (25.9%) adult records (P<.001). Among pediatric patients, each
additional indicator missing was associated with a1.34 times greater likelihood of experiencing I T at 6 months (95% CI 1.08-1.66;
P=.008) and 1.24 times greater likelihood of experiencing I T at 12 months (95% Cl 1.05-1.46; P=.01). These relationships were
not statistically significant for adult patients. Compared to pediatric patients with 0 missing indicators, pediatric patients with 1,
2, or 3 missing indicators were 1.59 (95% Cl 1.26-2.01; P<.001), 1.74 (95% Cl 1.02-2.97; P=.04), and 2.25 (95% CI 1.43-3.56;
P=.001) timesmorelikely to experiencell T at 6 months, respectively. Among adult patients, compared to patientswith O indicators
missing, having all 3 indicators missing was associated with being 1.32 times more likely to experience IIT at 6 months (95%
Cl 1.03-1.70; P=.03), while there was no association with |1 T status for other levels of missingness.

Conclusions: These findings suggest that both EMR data quality and quality of care are lower for children living with HIV in
Haiti. This underscores the need for further research into the mechanisms by which EMR data quality impacts the quality of care
and patient outcomes among this population. Efforts to improve both EMR data quality and quality of care should consider
prioritizing pediatric patients.

(JMIR Pediatr Parent 2024;7:€51574) doi:10.2196/51574
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Introduction

Despite improvements in HIV testing, care, and treatment and
reduced HIV incidence over the last 3 decades, Haiti has the
largest population of people living with HIV in the Caribbean,
with an estimated 1.8% of the population (150,000 persons)
having received apositive HIV diagnosis, including nearly 6000
children (aged 0-14 years) living with HIV [1]. Children living
with HIV often have lower rates of HIV diagnosis, treatment,
and viral load suppression [2]. In Haiti, children living with
HIV fare worse across al steps of the care cascade, with only
63% knowing their HIV status (compared to 85% overal), 63%
on treatment (compared to 85% overal), and 48% viraly
suppressed (compared to 73% overall) [1]. Reviews of patient
records in Haiti revealed that children living with HIV were
significantly less likely to initiate antiretroviral therapy (ART)
in atimely manner as compared to adults, and once initiated,
were less likely than adults to be retained in ART treatment
[3,4].

Electronic medical records (EMRs) can improve HIV patient
care and outcomes in multiple ways, including (1) directly
informing individual patient care, such as tracking clinical
outcomes, ART adherence and retention, as well as patient
follow-up; and (2) promoting provider compliance with
treatment and care guidelines [5-13]. However, these benefits
arelargely dependent on providers having accessto high-quality
data (ie, reliable, timely, and nonmissing data) [14-16]. In the
context of EMRs, data missingnessisboth an element of quality
of care (vis-a-vis noncompliance with reporting guidelines) and
can itself lead to lower quality of care, as missing data cannot
be used to inform clinical decision-making [17]. However,
despite the importance of data quality in the value proposition
of EMRs, the evidence base exploring the association between
data missingness and patient outcomesis limited, especially in
resource-limited settings. Although many studies of EMRs
include both data quality and patient outcomes as indicators of
interest, adirect association between the two israrely assessed.
In addition, no studies reviewed for this paper assessed this
relationship by age cohort.

We hypothesize that data missingness will be associated with
greater interruption in treatment (11T) and that this relationship
may be larger among children living with HIV. We used ART
patient data extracted from the iSanté EMR system to assess
the association between age group, data missingness, and I1T.

Methods

Study Design
This was a retrospective longitudinal study using patient-level
routine EMR data.
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Data Source

We used patient-level clinical and pharmacy dataextracted from
i Santé—the most widely used EMR in Haiti, which covers over
1.8 million primary care patients and more than 200,000 unique
records for people living with HIV [18,19]. iSanté records
include data on key HIV care cascade processes (eg, clinical
history) and el ectronic pharmacy data (eg, ART dispensing and
continuation).

Sample

This analysis included data from 50 facilities and covered
individuals who initiated ART between June 2016 and
December 2021. Our analyses had anumber of dataexclusions.
A total of 24 facilities were excluded from the analysis due to
being prison-based facilities, having >20% of records entered
more than 90 days after the visit date, or having a mean number
of prescription records per patient less than 5 (suggesting data
record input issues). Data before June 2016 were excluded to
account for changes in treatment patterns following adoption
of the test-and-treat approach to HIV carein mid-2016. Patient
recordsincluded in the analysis were restricted to patients who
initiated ART at least n+2 months before the data extraction
date (end of July 2022) to allow for sufficient follow-up time
to observe the outcome and to account for any delay inthe entry
of patient files, wheren refersto the 6- or 12-month [T outcome
(eg, for the 6 months outcome, datawere restricted to those who
had initiated ART before December 2021). Individual s without
date of birth data (n=1174, 3.2%) were excluded as correct age
group categorization was essential for theanalysis. Additionally,
to better assess the relationship between data missingness at
intake and 1T status 6 or 12 months after initiating ART,
patients who completed their intake visit more than 3 months
prior to initiating ART were excluded from the analysis
(n=4083, 11.5%). A CONSORT (Consolidated Standards of
Reporting Trials) flow diagram can be found in Multimedia
Appendix 1[20].

Conceptual Model

Figure 1 shows our proposed causal model, which is situated
within the Donabedian framework [21] for quality of care, as
modified by Coyle and Battles [22] to include medical
antecedents. The Donabedian framework divides care into 3
primary components: structure (ie, the context in which careis
delivered), process (ie, actual service delivery), and outcome.
In the context of HIV care and EMRS, these can be understood
as the facility or organizational context in which HIV care is
delivered as well as the system aspects of EMRs (eg,
accessibility and usahility); the provision of HIV care, including
the use of EMRs to both document and inform care; and HIV
outcomes (eg, |IT). The various pathways in our conceptual
model were justified through the published literature
[2,4-13,23-38].
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Figurel. Conceptual model [2,4-13,23-38]. The bluelinesindicate proposed causal pathways; the red lineindicates the observed association of interest;
the yellow line indicates effect modification by age; the dashed lines indicate unobserved pathways or variables. ART: antiretroviral therapy; EMR:

electronic medical record.
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Analysis

Outcome Variable

The primary outcomes of interest were I T at the current facility
at 6 and 12 months post ART initiation, defined as being more
than 28 days latein picking up ART medication as of the dates
6 or 12 months after initiating ART. This definition for 11T
status has been used in prior research in Haiti and other settings
[39-41].

Covariates

Age groupswere categorized as pediatric (0-14 years) and adult
(>15 years) as of the time of ART initiation, following the age
definition used to define pediatric care in Haiti (<15 years).

Data Missingness

Datamissingnesswas defined asan indicator not being collected
during the patient’sintake visit. Assessment of missingnesswas
restricted to indicators that were shared between both pediatric
and adult intake forms, indicatorsthat were clinically meaningful
for HIV care, and where missingness could be differentiated
from the absence of that i ssue (eg, the headache symptomol ogy
field may be missing due to a patient not presenting with a
headache or due to the provider failing to document that issue,
whereas the World Hedlth Organization [WHO] HIV stage
indicator is expected to be completed for al patients) [42].
Within these stipulations, we assessed missingness for weight,
current WHO HIV stage, and current tuberculosis (TB)
diagnosis. As the importance and impact of missingness for
particular indicators may vary by age group (eg, routine
documentation of weight is generally of higher importance for

https://pediatrics,jmir.org/2024/1/€51574

RenderX

pediatric patients), missingness was analyzed as individual
binary outcomes (defined as missing or nonmissing) aswell as
through a composite score indicator (the number of indicators
of interest missing), which was analyzed as both a continuous
and categorical outcome.

M odels

Associations between data missingness (exposure) and
interruption in ART treatment at a patient’s current facility
(outcome) were assessed through marginal parameters from
multilevel modified Poisson modelswith robust error variances
and random intercepts for the facility to account for clustering.
M odified Poisson model s have been shown to provide unbiased
estimates of therisk ratio, important for nonrare binary outcomes
where odds ratios estimated through logistic regression will
overestimate the risk ratio and potentially lead to improper
interpretation of the results [43,44]. Patient sex, facility type,
ownership, patient volume, and duration of iSanté use were
included as fixed effects to control for potential confounding.
Models were dratified by age group to understand the
relationship between data missingness and |1 T status within
each age group. Additional modelswere run with the age group
as an interaction term with the continuous composite indicator
to assessthe statistical significance of the age group as an effect
modifier in the association between missingnessand |1 T status.

Ethical Considerations

The secondary use of deidentified patient data from the iSanté
EMR was approved by the University of Washington Human
Subjects Division as nonengaged research (STUDY 00016591
“Patient Risk Profiles for Interruption in Treatment among
PeopleLivingwith HIV in Haiti: Leveraging Health Information
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Systems and Prediction Models to Identify Patients at High
Risk”). The research was aso reviewed and approved by the
Haiti Ministry of Public Health and Population’s National
Bioethics Committee (reference number 2223-26).

Results

Primary Findings
Intotal, datawere drawn from 50 facilities across 9 departments
(of 10 total) in Haiti and comprised 31,457 patient records for

Table. Participant characteristics®.

Secor et a

people living with HIV. Of these, 30,151 (95.8%) were adult
patients and 1306 (4.2%) were pediatric patients. The majority
of patients (n=19,544, 62.1%) were female and received care
at health centers (n=19,051, 60.6%) or hospitals (n=9883,
31.4%). The median duration of i Santé use at each health facility
was 17.5 (1QR 15.8-18.3) years, and the median monthly patient
volume was 348 (IQR 172-544). Table 1 further details
participant and facility characteristics.

Patients
Overall (N=31,457)

Characteristics

Adult (n=30,151, 95.8%) Pediatric (n=1306, 4.2%)

Sex, n (%)
Female 19,544 (62.1)
Male 11,913 (37.9)
Age (years), median (IQR) 35 (27-44)
Facility type, n (%)
Health center 19,051 (60.6)
Hospital 9883 (31.4)
Dispensary 2523 (8.0)
Facility ownership, n (%)
Both publicand 7337 (23.3)
private
Private 11,466 (36.4)
Public 12,654 (40.2)
Duration of iSanté use, median 17.5(15.8-18.3)
(IQR)
Monthly patient volume, median 348 (172-544)
(IQR)

18,855 (62.5) 689 (52.9)
11,296 (37.5) 617 (47.2)

35 (28-44) 3(0-9)

18,319 (60.8) 732 (56.0)

9406 (31.2) 477 (36.5)

2426 (8.0) 97 (7.4)

7008 (23.2) 329 (25.2)
11,109 (36.8) 357 (27.3)
12,034 (39.9) 620 (47.5)
17.5(15.3-18.3) 18.1 (17.0-18.3)

348 (172-544) 408 (200-626)

8Facility-related characteristics are described at the patient level (eg, the proportion of patients initiating antiretroviral therapy at a health center versus

ahospital or dispensary).

IIT status and indicator missingness are detailed in Table 2.
Across al age groups, the proportion of patients who
experienced 1T at 6 and 12 months post ART initiation were
23.8% (n=7477) and 29.3% (n=9222), respectively. Overal,
the weight indicator had the highest level of missingness, with
5365 (17.1%) patient records missing weight data, while TB
diagnosis had the lowest (n=1417, 4.5%). Both IIT status and
data missingnesswere higher among pediatric patients. Pediatric
patients were more likely than adult patients to be IIT at both
6 months (n=431, 33.0% vs n=7046, 23.4%; P<.001) and 12

https://pediatrics,jmir.org/2024/1/€51574

months (n=551, 42.2% vsn=8671, 28.8%; P<.001). Only 55.5%
(n=725) of pediatric patient records had no indicators of interest
missing, compared to 74.1% (n=22,339) of adult patient records.
Pediatric patient records were also more likely to have at least
3 (3.1%) indicators missing compared to adult records (n=401,
1.3%; P<.001). Variation in missingness across age groupswas
greatest for the WHO HIV stage, with 32.5% (n=425) of
pediatric records missing this indicator compared to 11.1%
(n=3355) of adult records (P<.001).
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Table. Interruption in treatment (11T) status and indicator missingness.
Characteristics Patients P value?

Overall (N=31,457), n (%)

Pediatric (n=1306), n (%)

IIT status
6 months 7477 (23.8)
12 months 9222 (29.3)
Indicator missingness
Weight 5365 (17.1)
WHOP HIV stage  3780(12.0)
TBC diagnosis 1417 (4.5)

Composite missingness score (number of indicators missing)
0 23,064 (73.3)
1 6666 (21.2)
2 1285 (4.1)
3 442 (1.4)

431 (33.0) <.001
551 (42.2) <.001
265 (20.3) 001

425 (32.5) <.001
79 (6.0) .006

725 (55.5) <.001
434 (33.2) <.001
106 (8.1) <.001
41(3.2) <.001

3pearson X test.
BWHO: World Hedlth Organization.
°TB: tuberculosis.

Results from models exploring the association between 1T
status and the composite missingness score as a continuous
variable are shown in Figure 2 (full multivariable regression
results can be found in Multimedia Appendix 2). Statistically
significant associations were observed between higher values
of the composite missingness score and a greater likelihood of
experiencing IIT at both 6 and 12 months among pediatric
patients. However, no such association was observed among
adult patients for either outcome. Among pediatric patients,
each additional indicator missing was associated with a 1.34
times greater likelihood of experiencing IIT at 6 months post
ART initiation (95% CI 1.08-1.66; P=.008) and 1.24 times
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greater likelihood of experiencing IIT at 12 months (95% CI
1.05-1.46; P=.01). Our interaction models (not shown) reveal ed
that the rel ationship between the composite score indicator and
[T status was statistically significantly larger among pediatric
patients compared to adult patients at both 6 months, where
pediatric patients had a 25% greater risk of experiencing 1T
for each additional missing element compared to adult patients
(95% CI 1.02-1.53; P=.03), and 12 months, where pediatric
patients had an 18% greater risk of experiencing IIT for each
additional missing element compared to adult patients (95% Cl
1.01-1.38; P=.04).
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Figure 2. Multivariable regression of interruption in treatment (11T) status at (A) 6 months post antiretroviral therapy (ART) initiation and (B) 12
months post ART initiation against composite missingness score (continuous), stratified by age group.
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We also assessed the composite missingness score as a
categorical variable (Figure 3) to understand the estimates of
excess risk in the absence of the assumption of a linear
relationship between missingness and |IT status (full
multivariable regression results can be found in Multimedia
Appendix 2). Compared to pediatric patients with 0 missing
indicators, pediatric patients with 1, 2, or 3 missing indicators
were 1.59 (95% Cl 1.26-2.01; P<.001), 1.74 (95% Cl 1.02-2.97,
P=.04), and 2.25 (95% CI 1.43-3.56; P=.001) timesmorelikely
to experience IIT a 6 months, respectively. At 12 months,
pediatric patients with 1, 2, or 3 missing indicators were 1.54
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0 1 2 3
Number of indicators missing

(95% Cl 1.34-1.78; P<.001), 1.34 (95% CI 0.82-2.20; P=.24),
and 1.75 (95% CI 1.08-2.85; P=.02) times more likely to
experience |IT, respectively, although this association was no
longer significant for those with 2 indicators missing. Among
adult patients, compared to patients with 0 indicators missing,
having all 3 indicators missing was associated with being 1.32
times more likely to experience IIT a 6 months (95% ClI
1.03-1.70; P=.03), while having 3 indicators missing was not
associated with 11T at 12 months, and having 1 or 2 indicators
missing was not associated with |IT at either 6 or 12 months.
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Figure 3. Multivariable regression of interruption in treatment (I1T) status at 6 and 12 months post antiretroviral therapy initiation against composite
missingness score (categorical), stratified by age group. aRR: adjusted risk ratio.
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For theindividua missingnessindicators (MultimediaAppendix
2), only the WHO HIV stage indicator was associated with 11T
status among pediatric patients, where pediatric patients with
missing WHO HIV stage data on their intake form were 2.17
times more likely to experience IIT a 6 months (95% CI
1.79-2.64; P<.001) and 1.79 times more likely to experience
1T a 12 months (95% CI 1.54-2.08; P<.001), as compared to
pediatric patients with nonmissing WHO HIV stage data
Missingness for the WHO stage data among adult patients and
missingness for weight and TB status among either age group
were not associated with I T status at either 6 or 12 months.

Sensitivity Analyses

We hypothesized that providers at facilities with a lower
proportion of pediatric patients may be less familiar with
pediatric care, and therefore, less compliant with treatment and
reporting guidelines, which could potentially impact the
relationship between datamissingnessand | T. However, neither
missingness nor | 1T status showed a significant association with
the proportion of pediatric patients at a given facility, and an
interaction model did not show any differencein therelationship
between data missingness and |IT status by the proportion of
pediatric patients (dataare not shown). We additionally explored
a more granular definition for age groups 0-9, 10-14, 15-19,
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20-24, and >25 years. In age group-stratified models, the
association between the continuous composi te data missingness
scoreand 1T status at 6 monthswas only statistically significant
for the 0-9 age group, which showed a positive association
between greater missingness and likelihood of experiencing 1T
(data are not shown).

Discussion

Principal Findings

In this retrospective longitudinal study of patient record data
drawn fromtheiSanté EMR systemin Haiti, wefound that both
datamissingnessand interruptionin ART treatment were higher
for pediatric patients compared to adult patients; nearly one-third
of pediatric patients had 11T at 6 months compared to just over
one-fifth of adults, and nearly half of pediatric patients had
missing values for indicators of interest on their intake forms
compared to just over one-quarter of adult patients. Data
missingness showed a substantial and significant association
with greater |1T, with adult patients being 30% morelikely and
pediatric patients more than twice as likely to have IIT a 6
months when all 3 indicators of interest were missing. The
relationship between missingness and 1T status was stronger
and more consistent among pediatric patients; pediatric patients

JMIR Pediatr Parent 2024 | vol. 7 | 51574 | p.105
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING

showed dtatistically significantly greater likelihood of
experiencing IIT at 6 and 12 months for the composite score
indicator both overall (continuous) and across all levels of
missingness (categorical), while for adult patients this
relationship was only significant at 6 months and for the highest
level of missingness in the categorical analysis. Individual
indicator missingness showed little association with 11T status,
except for the WHO HIV stage among pediatric patients. Within
the modified Donabedian quality of care framework, our results
show a link between the process of care provision (vis-a-vis
compliance with reporting guidelines and data use for clinical
decision-making) and patient outcomes (IIT status) after
adjusting for structural elements (ie, facility characteristics),
with the association being highly dependent on medical care
antecedents (ie, patient age group) [21,22].

There is arich evidence base showing the potential impact of
EMR use on HIV service provision and quality of care by
promoting adherence to care guidelines, enabling higher quality
patient data, improving provider efficiency, and informing
patient care, tracking, and follow-up [5-13]. The benefits of
EMRs, however, are largely predicated on providers having
access to quality data (ie, reliable, timely, and nonmissing) to
inform their work, and there is a growing evidence base on the
importance and impact of patient record quality (electronic or
otherwise) on quality of care, care engagement, or health
outcomes [14-16,29,30]. Particularly relevant to this analysis,
one study of more than 6000 patient records collected from the
National Clinical Audit for Rheumatoid and Early Inflammatory
Arthritis found that missing baseline patient data was
significantly associated with the odds of timely initiation of
treatment being halved [29]. In aqualitative study of health care
professionals in South Africa, participants reported viewing
data quality as an critical element in the provision of quality
health care services, including how poor EMR information
integrity can lead “to errors that endanger patient safety or
decrease the quality of care” [45]. A systematic review found
that data missingness was a commonly cited barrier to the use
of EMRs to inform population health efforts [12]. In another
systematic review, Albagmi [11] found that EMRs were
associated with both better documentation and higher quality
of care, although a direct causal relationship between data
quality and quality of care was not directly assessed. This
limitation is common to much of the literature on EMR data
quality; many studies of EM R implementation include both data
quality and quality of care indicators as outcomes or indicators
of interest, but few directly assess the rel ationship between data
quality and quality of care or patient outcomes. Our results,
therefore, contribute to this limited evidence base, providing
evidence that EMR data quality is associated with interruption
in ART treatment.

Although we have established a temporal sequence for the
relationship between dataquality and 1 T status, the absence of
measurements for other elements of quality of care makes it
impossi bleto discern whether the observed association was due
to poor data quality itself or data quality asaproxy for broader
quality of care. Dataquality could be amarker of lower provider
competence, poorer supplies and infrastructure at the health
facility, higher provider-patient ratio, lower contact time
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between providers and patients, or other phenomena associated
with I T status. Further research is necessary to understand the
role data missingness playsin care provision.

Our finding that overall missingnesswas higher among pediatric
patients and that the association between missingness and 11T
status was stronger among pediatric patients supports our
hypothesis that there may be differential quality of care among
pediatric patients leading to poorer retention in care. Pediatric
populationsliving with HIVV have unique care needs, and poorer
engagement for pediatric patients across the HIV care cascade
is a multifaceted issue, involving behavioral, psychosocial,
pharmacokinetic, and structural factors [17,46]. The literature
has identified a number of key barriers to pediatric ART
adherence, including stigma among caregivers to seek or
continue care for children; lack of education or training for
caregivers on caring for a child living with HIV; complexities
inherent to a patient-caregiver-provider relationship; limited
patient agency dueto age and patient-caregiver power structures,
patient-led treatment refusal, sometimes due to a lack of
palatable formulations for younger patients, and lack of
providerstrained in pediatric HIV care or family-based service
delivery [17,47,48]. Relevant to thisanalysis, prior research has
shown direct links between quality of care, care engagement,
and patient outcomes for this population. In their analysis of
children living with HIV in Nigeria, Ojikutu et al [37] found
that higher quality care—measured as a composite score
exploring TB screening, adherence measurement and counseling,
CD4 and weight documentation, and medication
prescription—was significantly associated with a lower
likelihood of pediatric and adolescent patients being lost to
follow-up and mortality. Improving the quality of care for
children living with HIV, including better patient record quality,
is necessary to address the gaps in HIV testing and treatment
among children living with HIV.

Limitations

At present, it isnot possible to track patients between facilities
within our analysisdata. Assuch, it isnot possibleto distinguish
patients who transferred to anew facility but remained on ART
and those who interrupted or fully discontinued treatment. As
aresult, our ART retention outcome was defined asan |IT at a
patient’s current facility rather than interruption overall. This
outcome still fits within our causal model, with lower quality
of care being feasibly associated with either an actua 11T or
transfer to another facility for higher quality care, and it till
represents a meaningful proxy indicator for clinical outcomes,
asfacility transfer may be associated with ART treatment gaps
or discontinuation. Patient transfers are also not a limitation
specific to this study; a systematic review of ART retention
studies found that nearly 20% of patients classified as lost to
follow-up had actually self-transferred to another facility [49].

Additionally, our results may be confounded if the missingness
of the indicators is associated with the values of that indicator
as well as our outcome. For example, if a higher WHO HIV
stage is associated with both a greater likelihood of being
missing and agreater likelihood of 11T, the observed association
may be due to the latent WHO HIV stage rather than the data
missingness. Of note, although integrated with i Santé, pharmacy
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data used to calculate the I T outcome variables are collected
through different mechanisms and staff. This includes greater
data quality oversight, in part due to their inclusion in routine
President’'s Emergency Plan for AIDS Relief (PEPFAR)
monitoring, evaluation, and reporting. Therefore, we do not
anticipate that misclassification of the IIT outcome due to
missing pharmacy data will be highly correlated with our
exposure (missingness among indicators of interest), and thus,
it will not present a substantial risk of bias. Finally, we were
not able to assess associations with clinical outcomes (eg, viral
suppression) due to data availability limitations.

Strengths

This was an observational study, and therefore, it could not
assess a causal relationship between data missingness and | T;
however, our hypothesis is strengthened by the robust sample
sizeand analytical design; strong association observed between
missingnessand | T status; adose-response relationship wherein
greater missingness was associated with greater likelihood of
apatient having |1 T; and established temporal sequence, asthe
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intake data are completed prior to ART initiation and the [T
outcomes.

Conclusions

Our analysis showed that both patient record data missingness
for key indicators and interruption in ART treatment were
common among patients, with nearly one-quarter of patients
having IIT at 6 months and more than one-quarter of patients
missing at least 1 indicator of interest in their patient record.
Both I T status and data mi ssingnesswere more common among
pediatric patients. Greater datamissingness was associated with
a higher likelihood of being IIT at 6 and 12 months for both
pediatric and adult patients, although the association was
stronger and more consistent among pediatric patients. Our
findings motivate further research into the mechanisms by which
EMR data quality impacts the quality of care and patient
outcomes, particularly among children living with HIV.
Additionally, efforts to improve both EMR data quality and
quality of care should consider prioritizing pediatric patients.
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Abstract

Background: More than 2 out of 3 children and adolescents in the United States experience trauma by the age of 16 years.
Exposure to trauma in early life is linked to a range of negative mental health outcomes throughout the lifespan, particularly
co-occurring symptoms of posttraumatic stress (PTS), anxiety, and depression. There has been an increasing uptake of digital
mental health interventions (DMHIs) among youths, particularly for anxiety and depression. However, little is known regarding
the incidence of trauma exposure and PTS symptoms among youths participating in DMHIs and whether PTS symptoms impact
anxiety and depressive symptom treatment response. Moreover, it is unclear whether participation in a DMHI for anxiety and
depressive symptoms is associated with secondary effects on PTS symptoms among trauma-exposed youths.

Objective: This study aims to use retrospective data from youths participating in a DMHI to (1) characterize rates of trauma,
PTS, and comorbid anxiety and depressive symptoms; (2) determine whether trauma exposure and elevated PTS symptomsimpact
the improvement of comorbid anxiety and depressive symptoms throughout participation in care; and (3) determine whether
participation in a non—posttraumatic DMHI is linked to reductions in PTS symptoms.

Methods: This study was conducted using retrospective data from members (children ages 6 to 12 years) involved in a pediatric
collaborative care DMHI. Participating caregiversreported their children’straumaexposure. PTS, anxiety, and depressive symptom
severity were measured monthly using validated assessments.

Results: Among dligible participants (n=966), 30.2% (n=292) reported at least 1 traumatic event. Of those with traumaexposure
and elevated symptoms of PTS (n=119), 73% (n=87) exhibited elevated anxiety symptoms and 50% (n=59) exhibited elevated
depressive symptoms. Compared to children with no trauma, children with elevated PTS symptoms showed smaller reductions
per month in anxiety but not depressive symptoms (anxiety: F, ,5;=26.11; P<.001). PTS symptoms also decreased significantly
throughout care, with 96% (n=79) of participants showing symptom reductions.

Conclusions: Thisstudy provides preliminary evidencefor the frequency of trauma exposure and comorbid psychiatric symptoms,
as well as variations in treatment response between trauma-exposed and nontrauma-exposed youths, among participants in a
pediatric collaborative care DMHI. Youths with traumatic experiences may show increased psychiatric comorbidities and slower
treatment responses than their peers with no history of trauma. These findings deliver compelling evidence that collaborative
care DMHIs may be well-suited to address mental health symptoms in children with a history of trauma while also highlighting
the critical need to assess symptoms of PTS in children seeking treatment.

(JMIR Pediatr Parent 2024;7:€55560) doi:10.2196/55560
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Introduction

More than two-thirds of children have experienced trauma, such
as abuse, neglect, natural disasters, and sudden loss of aloved
one, by the age of 16 years [1,2]. These rates have been
exacerbated by the recent COVID-19 pandemic and associated
lockdowns, which appear to have caused a significant increase
in child maltreatment globally [3-6]. During the first year of
the pandemic, more than 11% of US adolescents reported
physical abuse and 55% reported emotional abuse—2- and
3-fold increases compared to prepandemic rates [7,8]. The
far-reaching and pervasive effects of childhood traumaare well
documented. Those who experience trauma, particularly in
childhood and adolescence[9], are at increased risk for anumber
of maladaptive mental and physical health outcomes throughout
the lifespan [10,11] including posttraumatic stress disorder
(PTSD). PTSD and symptoms of posttraumatic stress (PTS)
develop as a result of a traumatic event and include
reexperiencing (eg, flashbacks or memories of the event),
avoidance of reminders and feelings related to the event, and
elevated arousal and alterations in cognition and mood (eg,
negative emotions and feelings, blame, and isolation [12]).
Recent estimates suggest that 16% of children and adolescents
who experience trauma go on to develop PTSD, athough
symptom severity isoften dependent on age and gender, aswell
astype, duration, and severity of the trauma experienced [13].
Those with trauma are not only at risk for developing PTSD
but also a number of mental health difficulties, particularly
anxiety and depression [14]. Indeed, PTS, depression, and
anxiety share common symptoms, etiologies, and effective
treatment modalities such as cognitive behavioral therapy (CBT)
[15,16].

Youthswith traumatic experiences are significantly morelikely
to receive mental health care from avariety of sources, including
primary care physicians, therapists, psychiatrists, school
counselors, and social workers[17]. With shortages of in-person
mental health providers and rates of pediatric mental health
disordersincreasing, traditional modalities of mental health care
are becoming steadily more overburdened, expensive, and
inaccessible. These issues of accessibility paired with the
lockdowns of the COVID-19 pandemic catalyzed widespread
uptake of digital mental health interventions (DMHIs) or those
facilitated by technol ogies such as computers and smartphones.
Although a number of DMHIs are available for the treatment
of pediatric PTSD [18], these interventions and associated
research are limited in significant ways. First, no research has
been done to characterize the rates of trauma among youths
participating in DMHIsfor comorbid symptoms such as anxiety
and depression, which are some of the most prevalent mental
health disorders among youths. Indeed, most youthswho receive
mental health services do so for anxiety and depressive
symptoms [19-21]. Given the etiological overlap among PTS,

https://pediatrics.,jmir.org/2024/1/€55560

depression, and anxiety, there is a high likelihood that many
youthswith PTS symptomswoul d experience secondary benefits
when receiving mental health care for anxiety and depression.
Second, there is little understanding of how traumatic
experiences and PTS symptoms impact the treatment response
of anxiety and depressive symptomsfor youths participating in
a DMHI. By exploring these 2 lines of research, pediatric
DMHIs will be better equipped to adapt their care programs
and modalities to the needs of userswith traumatic experiences
and posttraumatic symptoms.

The collaborative care model (CoCM), in which primary care
providers partner with behavioral care managers (BCMs) and
psychiatrists to  coordinate  patient-centered  and
measurement-based care, iswidely considered the best practice
for pediatric mental health care [22]. Researchers have argued
that the CoCM, with its use of regular symptom measurement
and individualized care, confers better outcomes, particularly
for those with traumawho are exhibiting complex and comorbid
symptoms of PTS, depression, and anxiety [23,24]. Early
evidence indicates that DM HIs using the CoCM are associated
with improvements in pediatric mental health problems,
including anxiety and depression [10,25,26]. However, no
research has been done to understand the use and effectiveness
of collaborative care DMHIsfor anxiety and depression among
trauma-exposed youths.

Therefore, the purpose of this study was to use retrospective
data from youths participating in a collaborative care DMHI to
(1) characterizeratesof trauma, PTS, and comorbid anxiety and
depressive symptoms; (2) determine whether trauma exposure
and elevated PTS symptoms impact improvement of comorbid
anxiety and depressive symptoms throughout participation in
care; and (3) determine whether participation in a
non—posttraumatic DMHI is linked to reductions in PTS
symptoms.

Methods

Participants

Bend Health Inc membersaged 6 to 12 years (at baseline, before
care started) were eligible for inclusion in the study if they (1)
had their first coaching or therapy session with Bend between
January 1, 2023, and October 1, 2023 (9 months), and (2)
completed the trauma assessment before beginning care
(N=979). To more specifically assess symptom outcomes for
members receiving care for mental health symptoms other than
PTS, members who participated in the trauma care program
were excluded from all analyses (n=13, 1.3%). Thus, the final
sample included 966 members.

Ethical Considerations

Study procedures were approved by the Biomedical Research
Alliance of New York (Study 23-12-034-1374). All participants

JMIR Pediatr Parent 2024 | vol. 7 | €55560 | p.112
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING

provided informed consent to their data being used for research
purposes upon enrollment, and all data were anonymized and
deidentified prior to analysis. Bend Health Inc members were
not compensated for their participation in this retrospective
research.

Treatment

Treatment with Bend Health Inc has been described previously
[25]. Bend Hedlth IncisaDMHI for youths that usesthe CoCM
to implement awhole-family approach, involving caregiversin
treatment. Each member is assigned a behavioral care manager
(BCM) who oversees and manages the child’'s individual
treatment plan and works with primary care providers,
psychiatrists, therapists, and coaches to determine the correct
treatment plan for each member. The member then meets
regularly with either alicensed therapist or a coach, depending
on thetype and severity of mental health symptomsthe member
is experiencing. To specificaly target a particular symptom
domain (eg, anxiety symptoms), children are assigned a care
program (by their BCM) based on their symptom severity and
care goas. All care programs are designed to be
developmentally appropriate for the age of the member, and the
primary care programs (eg, anxiety, depression, and
attention-deficit/hyperactivity disorder [ADHD]) are intended
to take approximately 12 weeks to complete. During sessions,
coaches and therapists provide behavioral carethat isinformed
by the components of the care program. The informational
contents of al care programs are also available in a digital
platform for members and their caregivers to access between
sessions (asynchronously). Once a month, caregivers are asked
to complete questionnaires regarding their child’s symptoms,
including PTS, anxiety, and depressive symptoms.

Therapy at Bend Health Inc provides diagnostic clarity,
addresses complicated history of trauma and problematic
behaviors, and provides clinical treatment for mental health
disorders. Coaching provides behavior change tools and
improvements in self-efficacy using evidence-based best
practices. When appropriate, members' care can escalate to
include both coaching and therapy for the treatment of more
severe symptoms. Both coaching and therapy at Bend Health
Inc are based on CBT, behaviora activation, motivational
interviewing, caregiver training, and mindfulness-based
practices. Depending on symptom needsand care plan, members
may also meet with apsychiatrist at enrollment and throughout
care for additional symptoms and medi cation management.

Assessments

At enrollment into care with Bend Health Inc, caregivers are
asked to report their child’s demographic information, including
date of birth, sex, gender, and race or ethnicity. The response
optionsfor sex are“male,” “female,” and “other.” The response
options for gender are “mae” “female” “transgender,”
“nonbinary,” and “other” From January 1, 2023, to May 26,
2023, only 1 race or ethnicity response could be selected, and
the options were “White” “Black or African American,”
“American Indian or Alaska Native,” “Asian,” “Hispanic or
Latino,” and “ Other.” From May 26, 2023, to October 1, 2023,
multiple race or ethnicity responses could be selected, and the
optionswere “White,” “Black or African American,” “American
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Indian or Alaska Native,” “Chinese,” “Vietnamese,” “Native
Hawaiian,” “Filipino,” “Korean,” “Japanese,” “Chamorro,’
“Other Asian,” “Other Pacific Ilander,” “Some other race or
multi-racial,” “Mexican,” “Mexican American,” “Chicano,’
“Puerto Rican,” “Cuban,” and “Another Hispanic, Latino, or
Spanish origin.”

To assess children’s mental health symptoms during the
enrollment process, caregivers first respond to screener
guestions. When elevated symptoms are flagged by the
responses to the screeners, caregivers are then prompted to
complete fully validated assessments. To screen for PTS,
caregivers are asked the question: “Has your child ever
experienced atraumatic event?’ If the response to this question
is “Yes,” caregivers are then asked to report the nature and
timing of the child's most distressing event, and they also
complete the entire Child PTSD Symptom Scale (for the
Diagnostic and Statistical Manual of Mental Disorders, Fifth
Edition; CPSS-V) validated questionnaire [27]. To assess the
nature of the traumatic event, caregivers are asked to describe
their child’'s most distressing event in a free textbox. To assess
the timing of the traumatic event, caregivers are asked “How
long has it been since that event occurred?’ with the following
response options: “1-30 days,” “1-3 months,” “3-6 months,’
“6-12 months,” “1-2 years,” “2-4 years,” and “4+ years” The
CPSS-V consists of 20 items, in which caregivers are asked to
report how often their child exhibits behaviors consistent with
PTS, such as*“trying not to think about it [the distressing event]
or have feelings about it” and “trouble having good feelings.”
Responsesto theseitems are made on a5-item Likert-type scale,
with responsesranging from “not at all” (score=0) to “6 or more
times aweek/almost always’ (score=4).

Screener questions for anxiety and depressive symptoms are
taken from the Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-5) cross-cutting measure, which
asks caregiversto report the frequency (in the last 2 weeks) that
their child exhibits behaviors associated with anxiety and
depression [28]. There are 3 anxiety symptom screener questions
and 2 depressive symptom screener questions. Responsesto the
anxiety and depressive symptom screeners are made on a5-item
Likert-type scale with responses ranging from “not at all”
(score=0) to “nearly every day” (score=4). If a caregiver
responds to any anxiety or depressive screener question with
“several days’ (score=2) or morefrequently, they are prompted
to complete the PROMIS (Patient-Reported Outcomes
Measurement Information System) anxiety assessment or
PROMIS depressive assessment, respectively [29]. The
PROMIS anxiety assessment includes 10 questions about
common anxiety symptoms (eg, feelingworried). The PROMIS
depression assessment includes 11 questions about common
depressive symptoms (eg, feeling lonely). For both PROMIS
assessments, caregivers report the frequency of their child's
behaviors or feelings in the last 7 days, with responses on a
5-item Likert-type scale ranging from “never” (score=1) to
“amost aways’ (score=5). Caregivers were prompted to
complete mental health symptom screeners and assessments
within the web-based portal every month after enrollment to
track mental health symptom severity throughout care.
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Statistical M ethods

Responses to al items from the CPSS-V were aggregated for
atotal PTS score of 0 to 80. Using standardized criteria, PTS
symptom severity was determined based on CPSS-V scoring
norms [27], which are as follows: minimal (scores: 0 to 10),
mild (score: 11 to 20), moderate (score: 21 to 40), severe (score:
41 to 60), and very severe (score: 61 to 80). Responses to the
items from the anxiety and depression PROMIS assessments
were aggregated for atotal anxiety score of 10 to 50 and atotal
depressive symptom score of 11 to 55, respectively. Then, total
PROMI S scores were converted to t-scores using standardized
criteria [30]. Anxiety and depressive symptom severity were
then determined based on t-scores as follows: none to dight
(t-score <55), mild (t-score 55-59.9), moderate (t-score 60-69.9),
and severe (t-score =70). For PTS, anxiety, and depressive
symptoms, symptom severity of moderate, severe, or very severe
was considered “elevated.”

Standard descriptive statistics—including percent, mean (SD),
and median (IQR)—are used throughout the “ Results” section,
as appropriate. For all analyses (outlined in detail below),
between-group comparisons for categorical variables were

Lawrence-Sidebottom €t a

performed using chi-square tests, and comparisons for
continuous variables were performed using 2-tailed Wilcoxon
signed rank tests or 2-tailed t tests, as appropriate based on data
distribution (determined by Shapiro-Wilk test). Where
between-group comparisons could not be performed given a
small representation within a category of interest, only the
descriptive statistics are reported.

PTS Symptoms

For al members included in the study (n=966), the rates of
reported traumaat baseline (last assessment before care started)
were described. For members that had a traumatic event,
CPSS-V scores, PTS symptom severity, and the timing of the
traumatic event were reported. Memberswith no traumatic event
were included in the no trauma group. Members with both a
traumatic event and CPSS-V scores indicating moderate or
greater PTS symptoms were included in the elevated PTS
symptoms group. Members with a traumatic event and
nonelevated PTS symptoms were not included in the primary
analyses, and thus al further analyses were applied only to
members in the “no trauma’ and “elevated PTS symptoms”
groups (Figure 1).

Figure 1. Flowchart delineating study group formation and exclusion criteria. PTS: posttraumatic stress.

Does the
child exhibit
moderate or

Elevated PTS
L symptoms group

more severe g

Did the
caregiver report
trauma on
behalf of their

child?

PTS symptoms?

Excluded ]
\_

Member Characteristicsand Care Use

Member characteristics and care use patterns were reported for
each group. The following member characteristics were
assessed: age in years (at baseline), sex (male, femae, and
nonbinary), gender  conforming  (conforming and
nonconforming), ethnicity (Asian, Black or African American,
Hispanic/L atino, White, and Other), and mental health diagnoses
by type (anxiety disorder, depressive disorder, and ADHD).
Date of birth was used to calculate age in years (at enrollment).
If a member's sex at birth and gender identity (reported at
enrollment) were not identical, they were classified as gender
nonconforming. Otherwise, memberswere classified as gender
conforming. Details on the reporting of race or ethnicity are
included in the Multimedia Appendix 1. Rates of elevated
mental health symptoms at baseline (moderate or greater
severity) were also assessed for anxiety and depressive
symptoms. For care use patterns, the duration of care (months
between the first session and the last session) and participation
in coaching and therapy were reported only for members with
at least 1 coaching or therapy session (106 excluded).
Between-group comparisons were performed for the following

https://pediatrics.,jmir.org/2024/1/€55560

>{ No trauma group ]

variables of interest: age, female sex (yes or no), gender
conformity (conforming or nonconforming), ethnicity (White
or non-White), elevated mental health symptom (elevated or
nonelevated; all types), months in care, and participation in
therapy (yes or no).

Mental Health Symptom Reduction

PTS symptom reduction was assessed for members in the
“elevated PTS symptoms’ group. Rates of members with
symptom reduction were assessed for those with at least 1
coaching or therapy session, and who completed at least one
symptom assessment after starting care (37 excluded). Symptom
reduction was considered a decrease in score from baseline or
screening out of the last assessment. Then, the amount of total
change over the duration of care was assessed by delta CPSS-V
score from baseline to the last full CPSS-V assessment (no
screened-out assessments), and delta scores were compared to
0 using a Wilcoxon signed rank test to assess for a significant
change in score. This analysis was performed on data from
members with at least 1 coaching or therapy session, and at
least 1 full symptom assessment after starting care (54
excluded). To determine whether PTS symptoms decreased
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over monthsin care, CPSS-V scoreswere assessed over months
in care by a linear mixed effects model with a fixed effect of
months in care and a random effect of member ID on the
intercept. Potential covariates were added to this basic model,
and if a potential covariate improved model fit (based on the
likelihood ratio test [LRT]), it was included in the final model.
M odelswith the addition of the following covariates were tested
against the basic model: age (at baseline), sex (female vs
nonfemale), and race or ethnicity (White vs non-White).

Anxiety and depressive symptoms were assessed over time in
care and compared between groups. First, the rates of members
with symptom reduction were assessed for members with
elevated mental health symptoms at baseline, at least 1 coaching
or therapy session, and at least 1 symptom assessment after
starting care (anxiety symptoms: 576 excluded; depressive
symptoms: 658 excluded). Symptom reduction was considered
adecrease in t-score from baseline or screening-out of the last
assessment. Therates of memberswith symptom reduction were
compared between groups using chi-squaretests. These analyses
were performed on data from members with elevated mental
health symptoms at baseline, at least 1 coaching or therapy
session, and at least one full symptom assessment after starting
care (anxiety symptoms: 626 excluded; depressive symptoms:
712 excluded). Then, the total change in t-score (delta t-score)
from baselineto thelast full assessment was compared between
groups using a 2-tailed t test or Wilcoxon signed rank test, as
determined based on sample distribution. Finally, the rate of
anxiety and depressive symptom reduction was compared
between groups using linear mixed effects analyseswith afixed
effect of group, the interaction of the group with months (in
care), and arandom effect of the subject on the intercept.

For all linear mixed effects analyses, to ensure that the findings
were not skewed by baseline assessments occurring very early
before the start of care, members whose baseline assessment
occurred greater than 1 month before the first coaching or
therapy session were excluded (PTS symptoms:. additional 6
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excluded; anxiety symptoms: additional 10 excluded; depressive
symptoms: additional 4 excluded). A single additional member
(n=1) was excluded from the depressive symptom linear mixed
effects analysis due to an outlier t-score. For between-group
analyses of rates of symptom reduction and total change, we
confirmed that each group took their last and full last
assessments at approximately the same time in care by
between-group Wilcoxon signed rank comparisons of
assessment timing for each symptom domain.

Results

PTS Symptoms

Of the 966 membersincluded in the study, 30.2% (n=292) had
experienced atraumatic event and the remaining 69.8% (n=674)
did not have a traumatic event. For members with a traumatic
event, CPSS-V scores were a median of 18 (IQR 9-28), with
scores ranging from O (minimal PTS symptom severity) to 61
(very severe PTS symptoms). Of members with a traumatic
event, 86 (29.5%) had minimal symptoms, 87 (29.8%) had mild
symptoms, 99 (33.9%) had moderate symptoms, 19 (6.5%) had
severe symptoms, and 1 (0.3%) had very severe symptoms. As
such, for members with a traumatic event, 59.2% (n=173) had
nonelevated PTS symptoms and 40.8% (n=119) had elevated
PTS symptoms.

While 63.7% (n=186) of all members with a traumatic event
reported that the event occurred 1 or more years before baseline,
the timing of the event varied (Table 1). Notably, the rate of
children having experienced the event within the last 30 days
was nearly twice as high for children with elevated PTS
symptoms (n=14, 11.8%) versus nonelevated PTS symptoms
(n=10, 5.8%). For al further analyses, 674 wereincludedin the
no trauma group (no trauma reported at baseling), 119 were
included in the elevated PTS symptoms group (traumatic event
and elevated PTS symptoms), and 173 were not included in
further analyses (traumatic event and nonelevated PTS
symptoms).

Table 1. Timing of trauma, respective to when it was reported at baseline, reported for membersin the no trauma and el evated PTS symptoms groups.

Timing of trauma (prior to baseline)

Nonelevated PTS? symptoms, n (%)

Elevated PTS symptoms, n (%)

Total 173 (59.2) 119 (40.8)
1to 30 days 10 (5.8) 14 (11.8)
1 to 3 months 14 (8.1) 11(9.2)
3to 6 months 15(8.7) 10 (8.4)

6 to 12 months 19 (11) 13(10.9)
1to 2 years 34(19.7) 23(19.3)
2to 4 years 38(22) 23(19.3)
4 or more years 43 (24.9) 25(21)

3PTS: posttraumatic stress.

Member Characteristics

Children with elevated PTS symptoms were a median of 10
(IQR9-11) yearsold, 56.3% (n=67) were female, and they were
largely gender conforming (n=113, 95%; Table 2). In terms of

https://pediatrics.,jmir.org/2024/1/€55560

their race or ethnicity, 44.5% (n=53) were “White’ and 35.3%
(n=42) were“ Other” or multiracial. Compared to memberswith
no trauma, memberswith el evated symptoms of PTSwere older
(z=—4.38; P<.001) and more predominantly female (x21=5.33;
P=.02). Rates of elevated mental health symptoms at baseline
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werehigher for children with elevated PT'S symptoms compared
to children with no trauma. Specificaly, 72.6% (n=87) of
children with elevated PTS symptoms had elevated anxiety
symptoms compared to 33.9% (n=228) of children with no

trauma (x?,;=63.55; P<.001). Approximately 1 in 2 children

with elevated PTS symptoms also had elevated depressive
symptoms (n=59, 49.6%) compared to 1 in 5 children with no

Lawrence-Sidebottom €t a

trauma (n=135, 20%; )(21:46.21; P<.001). Children with
elevated symptoms of PTS had higher rates of participation in
the anxiety care program (x21:7.75; P=.005) and depression
care program (x,=3.79; P=.05; statistical trend) and |ower rates
of participation in the ADHD care program (x%,=4.06; P=.04).

Table 2. Member characteristics reported for childrenin the no traumaand elevated PTS?® symptom groups. Between-group comparisonswere performed

with chi-square tests unless otherwise specified.

Member characteristics

No trauma (n=674), n (%) Elevated PTS symp-

Between-group comparisons

toms (n=119), n (%)

Chi-square (df=1) P value
AgeP (years), median (IQR) 9 (7-11) 10(9-11) -4.38° <0019
Sex 5.33 0
Female 299 (44.4) 67 (56.3)
Male 372 (55.2) 51 (42.9)
Other 3(0.4) 1(0.8)
Gender conformity 0.21 .64
Conforming 629 (93.3) 113 (95)
Nonconforming 45 (6.7) 6 (5)
Ethnicity 0.00 >.99
Asian 38 (5.6) 4(3.4)
Black or African American 37(5.5) 11(9.2)
Hispanic or Latino 28 (4.2) 9(7.6)
White 301 (44.7) 53 (44.5)
Other or multiracial 270 (40.1) 42 (35.3)
Elevated mental health symptom
Anxiety 228 (33.9) 87 (72.6) 63.55 <0019
Depressive 135 (20) 59 (49.6) 46.21 <.0019
Careprogram
Anxiety 289 (42.9) 68 (57.1) 7.75 005¢
Depression 51 (7.6) 16 (13.4) 3.79 05¢
ADHD' 231(34.3) 29 (24.4) 4.06 04
Behavior 86 (12.8) 13(10.9) 0.17 68

3PTS: posttraumatic stress.

bBetween-group comparisons were performed with a 2-tailed Wilcoxon signed rank test.

€z value for Wilcox signed-rank tests.

9P values<.05.

°P values<.10.

'ADHD: attention-deficit/hyperactivity disorder.

For members in the no trauma group who began coaching or
therapy, they werein care for amedian of 3.03 (IQR 1.63-4.50)
months; 98.8% (n=479) were in coaching and 23.7% (n=115)
were in therapy. For members in the elevated PTS symptoms
group that began coaching or therapy, they were in care for a
median of 3.03 (IQR 1.89-4.67) months, and 100% (n=102)
were in coaching and 25.5% (n=26) were in therapy. The

https://pediatrics.,jmir.org/2024/1/€55560
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duration of caredid not differ between groups (z=—1.08; P=.28),
and the rates of membersin therapy also did not differ between

groups (x?,=1.27; P=.26).
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Mental Health Symptom Reduction

Therates of reduction in anxiety and depressive symptomsfrom
baseline to the last assessment did not differ between groups
(anxiety: x%,=1.33; P=.25 and depressive: x%=0.28; P=.59),
with 84.3% (183/217) of all members exhibiting areductionin
anxiety symptom severity and 86.7% (117/135) of al members
exhibiting a reduction in depressive symptom severity (Table
3). The amount of change (delta t-score) from baseline to the

Lawrence-Sidebottom €t a

last full assessment also did not differ significantly between
groups (anxiety: z=—0.35; P=.73 and depressive: ts; ,3=0.19;
P=.85). Specifically, for all children, anxiety t-scores decreased
by amedian of 5 points (IQR -9 to 0) and depression t-scores
decreased by amean of 3.77 (SD 7.54) points. The number of
months between baseline and the last assessment and baseline
and the last full assessment did not differ between groups for
anxiety and depressive symptoms (all P>.05).

Table 3. Change in anxiety and depressive symptoms from baseline. Rates of members with a reduction in symptom severity from baseline to their
last assessment and the change in t-score from baseline to the last full assessment are reported for each group.

Mental health symptom No trauma Elevated PTS? symptoms Between-group comparisonsb
Chi-sguare (df=1) P value
Percent with reduction in symptom severity (baselineto last assessment)
Anxiety, n/N (%) 130/158 (82.3) 53/59 (89.8) 133 .25
Depressive, /N (%) 80/94 (85) 37/41 (90) 0.28 59
Delta t-score (baselineto last full assessment)
Anxiety® -0.35¢ 73
Median (IQR) —5.0(-9t0 0) 5.0 (-8t0-2.5)
Participants, n 116 51
Depressive® 0.19f 84
Mean (SD) —3.65(7.70) —4.00 (7.35)
Participants, n 55 26

3PTS: posttraumatic stress.

bBetW%n-group comparisons were performed with chi-square tests, unless otherwise specified.
CBetween-group comparisons performed with a 2-tailed Wilcoxon signed rank test.

d2 value for Wilcox signed rank test.
®Between-group comparison were performed with a 2-tailed t test.
ft value for t test.

In the linear mixed effects model of anxiety symptom severity,
the main effect of the group was not statistically significant
(F1155=2.52; P=.11), indicating that the no traumaand elevated
PTS symptoms groups did not differ in anxiety symptom
severity. The interaction of the group with months (from care
start) was significant (F, ,g;=26.11; P<.001), such that children
with no traumahad larger anxiety symptom reduction per month
(mean -1.23, SD 0.19) than children with elevated PTS
symptoms (mean —1.12, SD 0.31). For depressive symptom
severity, the main effect of the group was not statistically
significant (F, ,,=2.39; P=.13). The interaction of the group
with months approached significance (F;,,=2.86; P=.06), as
children with elevated PTS symptoms had dlightly larger
depressive symptom reduction per month (mean—0.65, SD 0.44)
than children with no trauma (mean —0.64, SD 0.34).

https://pediatrics.,jmir.org/2024/1/€55560

For those with elevated PTS symptoms, 96.3% (79/82) exhibited
PTS symptom reduction from baseline to the last assessment,
with the last assessment having a median of 2.33 (IQR
1.04-3.89) months after the start of care. For members who took
the full CPSS-V after beginning care (n=65; median 2 months,
IQR 1.03-3.50 after the start of care), CPSS-V scores decreased
significantly from baseline (median change score —13 points,
IQR —19t0—6; z=—6.35; P<.001). Resultsfrom the linear mixed
effects model of PTS symptoms, which included afixed effect

of age (LRT: x?,=3.97; P=.046) and female sex (LRT: x?,=4.92,
P=.03), showed that CPSS-V scores decreased significantly
over months in care (F; 140=67.11; P<.001) by an estimated

mean of 3.37 (SD 0.41) points per month (Figure 2). The main
effects of age (F;5,=2.07; P=.16) and female sex (Fy 5,=1.42,
P=.24) were not statistically significant.
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Figure 2. CPSS-V score over months in care for members with elevated PTS symptoms. CPSS: Child PTSD Symptom Scale; PTS: posttraumatic

stress.

60 -

CPSS-V score

Months from care start

Discussion

Principal Findings

The purpose of this study was to use retrospective data from
youths participating in a collaborative care DMHI to (1)
characterize rates of trauma, PTS, and comorbid anxiety and
depressive symptoms; (2) determine whether trauma exposure
and elevated PTS symptoms impact the improvement of
comorbid anxiety and depressive symptoms throughout
participation in care; and (3) determine whether participation
in collaborative care DMHI is linked to reductions in PTS
symptoms. We found that trauma, PTS, and psychiatric
comorbidity are common among youths participating in a
DMHI, and comorbid PTSisassociated with variationsin rates
of improvement for anxiety and depressive symptoms.
Moreover, participation in a collaborative care DMHI is linked
toimprovementsin PTS symptomsfor most participants. These
findings offer valuable preliminary insights into the clinical
characteristics and sequelae among trauma-exposed youths
participating in a DMHI.

Nearly 1 in 3 members participating in care for depressive,
anxiety, or ADHD symptoms had experienced trauma. Many
trauma-exposed youths reported symptoms of elevated PTS
(n=119, 41%), and children with atraumatic event and elevated
PTS had higher rates of elevated anxiety (n=87, 73%) and
depressive symptoms (n=59, 50%) than children with no trauma.
These observed rates of PTS, which are higher than previous
estimates among trauma-exposed youths [13], paired with the
high—albeit expected [31]—co-occurrence of anxiety and
depression, highlight an acute need for DMHIsto provide both
PTS screening and evidence-based treatment for youths with
complex trauma-rel ated symptomatology [32]. A dight majority
(n=67, 56%) of those with elevated PTSwerefemale, suggesting
a limited role of sex in this sample's PTS symptoms. Recent
estimates suggest that more than twice as many women devel op
PTSD in adulthood as men [33], a discrepancy that remains

https://pediatrics.,jmir.org/2024/1/€55560

largely consistent when controlling for trauma type [34].
However, these sex-based differencesin PTSD prevalence may
not arise until adolescence, during which pubertal changes
catalyze devel opmentsin fear-rel ated neurocognitive processing
[35]. Incidence of sexual violence in adolescence may also
contribute to sex-based differences in PTS: the majority of
youths who experience sexua violence are between 12 and 17
years, and 82% of all sexual assault and abuse victims younger
than 18 years are female [36]. Given the relatively young age
of our sample, it isunderstandable that we did not identify such
stark sex-based differences in PTS severity. Nevertheless,
DMHIs should takeinto account sex-based differencesin trauma
and PTS risk factors when providing pediatric mental health
care.

PTS symptom severity significantly impacted treatment response
for anxiety. Youths with elevated PTS symptoms showed
smaller reductions in anxiety symptoms compared to those
without PTS symptoms. This is understandable, given the
particularly close symptom overlap and etiology of PTS and
anxiety [37,38]. Anxiety symptoms may be particularly related
to PTSD in the form of anxiety sensitivity or the fear of
anxiety-related sensations [39], with previous research
suggesting that anxiety sensitivity is both retrospectively and
prospectively related to PTSD severity [40,41]. PTS symptoms
can aso interferewith mental health treatment by exacerbating
anxiety and other mental health symptoms, increasing feelings
of overall distress, and decreasing receptivity to treatment
[42,43]. It should be noted that youths with elevated PTS
symptoms showed larger reductions in depressive symptoms,
however, this effect was small and was not statistically
significant. Given the small effect size paired with the limited
sample, this finding requires additiona study and replication
before weinterpret it further. In sum, these results suggest that
among youths receiving digital mental health care for anxiety
and depressive symptoms, screening for and consideration of
PTS symptoms are crucial, as PTS may impact the timing and
magnitude of treatment response. Thesefindingsal so emphasize
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the importance of measurement-based care models such asthe
CoCM, that is, early and regular screening for PTS symptoms,
which is a central aspect of the CoCM, is crucial to proactive
treatment and long-term symptom improvement among
trauma-exposed youths [32].

Although theintervention did not directly target PTS symptoms,
most partici pants showed significant decreasesin PTS symptoms
throughout care. This finding likely points to the shared
treatment targets (eg, emotion regulation [44]) and
evidence-based methods (eg, CBT [15]) across PTS, anxiety,
and depressive symptoms. Several DMHIsexist for thetreatment
of pediatric PTSD [18,45]; however, arecent review found that
most are of poor quality and lack evidence- and
measurement-based  practice in the formation and
implementation of theintervention [45]. Astheusage of DMHIs
for child mental health continuesto increase, this study indicates
that collaborative care DMHIs, which include high-quality
evidence- and measurement-based care, are linked to secondary
improvements in PTS symptoms via behavioral health care for
depression, anxiety, and other mental health concerns (eg,
ADHD). Taken together, these preliminary findings suggest
that collaborative DMHIs may confer improvements in
symptoms that are related to but outside the scope of treatment
targets. Importantly, further experimental research is necessary
to compare these effects with active and nonactive controls.

Limitations and Future Directions

Although illuminating, these findings are limited by severa
notablefactors. Firgt, the retrospective nature of the study design
limits us from drawing causal conclusions from our results.
Further experimental research comparing the current DMHI
with arandomized controlled group will offer more conclusive
evidencefor the effectiveness of the current intervention above
and beyond another type of mental health treatment. Another
consequence of the retrospective study designisthat our results
may be biased by participants self-selecting into care, given
that nontreatment factors associated with mental health care use
may also underlie symptom improvements (eg, family support,
increased parental education, and perceived need [46]). Future
studies should include a more rigorous study design with a
randomized controlled group and datafrom long-term members.

Authors Contributions
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This study did not address whether particular behaviora
intervention methods—including coaching versus therapy and
specific symptom target (eg, anxiety or depression)—may be
more or less beneficial to mental health outcomes than other
methods. Instead, we assessed outcomes associated with
participation in the DMHI regardless of intervention methods.
In future studies, identification of the behavioral interventions
that are most beneficial to mental health outcomesin the context
of DMHIs would greatly enhance the quality and efficacy of
DMHIsin addressing PTS and comorbid anxiety and depression.

Given the relatively small sample size of children with trauma
and elevated PTS symptoms, we were not able to gauge whether
the nature of the participants trauma exposure (eg, type and
timing) may have predicted their outcomes. A large body of
research suggests that the development of PTS and comorbid
psychiatric symptoms following trauma exposure is heavily
correlated with the nature of the trauma [11,47]; as such, our
analyses are missing a potentially significant covariate. While
we reported the timing of trauma for members with an event,
we could not assess timing as a potential covariate in further
analyses. Future research should continue to assess whether the
nature of a child’s exposure to a traumatic event may affect
their outcomes and symptom trajectory within the context of a
DMHI. Nonetheless, the high correlation between participants
experiencing a traumatic event and exhibiting elevated PTS
symptoms suggeststhat the traumameasure accurately reflected
traumatic exposure.

Conclusions

This study provides preliminary evidence for the frequency of
trauma exposure and comorbid psychiatric symptoms, as well
as variations in treatment response between trauma-exposed
and nontrauma-exposed youths, among participantsin apediatric
collaborative care DMHI. Youths with traumatic experiences
may show increased psychiatric comorbidities and slower
treatment responses than their peers with no history of trauma.
These findings deliver compelling evidence that collaborative
care DMHIs may be well-suited to address mental health
symptoms in children with a history of trauma while aso
highlighting the critical need to assess symptoms of PTS in
children seeking treatment.
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Abstract

Background: Pain assessment in the infant population is challenging owing to their inability to verbalize and hence self-report
pain. Currently, thereisapaucity of dataon how parentsidentify and managethis pain at home using standardized pain assessment
tools.

Objective: Thisstudy aimed to explore parents’ assessment and intervention of pain in their infants at home following same-day
surgery, using standardized pain assessment tools.

Methods: This prospective study initially recruited 109 infant boys undergoing circumcision (same-day surgery). To assess
pain at home over 3 days after surgery, parents using iOS devices were assigned to use the PainChek Infant tool, which is a
point-of-care artificial intelligence-enabled tool, while parents using Android devices were assigned to use the
Observer-Administered Visual Analog Scale (ObsVAS) tool. Chi-square analysis compared the intervention undertaken and pain
presence. Generalized estimating equations were used to evaluate outcomes related to construct validity and clinical utility.
Receiver operating characteristic analysis assessed pain score cutoffsin relation to the intervention used.

Results: A total of 69 parents completed postsurgery pain assessments at home and returned their pain diaries. Of these 69
parents, 24 used ObsVAS and 45 used PainChek Infant. Feeding alone and feeding with medication were the most common pain
interventions. Pain presence over time reduced. In the presence of pain, an intervention was likely to be administered (x%=21.4;
P<.001), with amedicinal intervention being 12.6 (95% CI 4.3-37.0; P<.001) times more likely and anonmedicinal intervention
being 5.2 (95% CI 1.8-14.6; P=.002) times more likely than no intervention. In the presence of intervention, score cutoff values
were >2 for PainChek Infant and =20 for ObsVAS. A significant effect between the use of the pain instrument (x%,=7.2, P=.007)

and intervention (x,=43.4, P<.001) was found, supporting the construct validity of both instruments. Standardized pain scores
were the highest when a medicina intervention was undertaken (estimated margina mean [EMM]=34.2%), followed by a
nonmedicinal intervention (EMM=23.5%) and no intervention (EMM=11.2%). Similar trendswere seen for both pain instruments.
Pain wasreduced in 94.5% (224/237) of assessmentswhere parentsundertook an intervention. In 75.1% (178/237) of assessments
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indicative of pain, the score changed from pain to no pain, with PainChek Infant assessments more likely to report this change
(oddsratio 4.1, 95% Cl 1.4-12.3) compared with ObsVAS assessments.

Conclusions: The use of standardized pain assessment instruments by parents at home to assess pain in their infants can inform
their decision-making regarding pain identification and management, including determining the effectiveness of the chosen
intervention. In addition to the construct validity and clinical utility of PainChek Infant and ObsVAS in this setting, feeding alone

and a combination of feeding with medication use were the key pain intervention strategies used by parents.

(JMIR Pediatr Parent 2024;7:€64669) doi:10.2196/64669

KEYWORDS

PainChek Infant; Observer-Administered Visual Analog Scale; parents; infant pain; pain assessment; circumcision; infant home
assessment; clinical utility; construct validity; artificial intelligence

Introduction

Surgical procedures represent a well-established cause of pain
in infants [1]. Good management of pain following various
medical procedures, including same-day surgery, is important
in infants, considering both short-term and long-term
consequences that can arise as a result of a lack of neuronal
pathway maturity [2-4]. Literature data suggest that early pain
experiences cause activity-induced alterationsin pain sensitivity,
and these changes continue beyond infancy [3]. In this regard,
it is worth noting that the long-lasting effects of suboptimal
management of pain in children are more pronounced in
comparison to the adult population [5]. Furthermore, in
situationswhere children are exposed to repeated treatment and
therefore repeated painful episodes, significant anxiety
potentially leading to psychol ogical and emotional consequences
for the child and their carers can occur [6].

Despite compelling evidence suggesting the need to better
recognize and manage pain in infants, pain in this population
group still often remains underestimated and undertreated [4,7].
One of the key contributorsto theseissuesisthefact that infants
are unable to self-report pain due to their inability to verbally
communicate, therefore making pain identification a major
challenge in this population [4,8]. Eccleston et al [4] recently
proposed 4 transformative aims with the view of improving
pain management in children, one of which was that “pain
should be made visible,” highlighting the need to adequately
assess pain.

Circumcisionisone of the most commonly performed same-day
surgical procedures in the world [9,10]. It is estimated that the
global prevalence of male circumcision is approximately
38%-39%, and depending on religious beliefs, thesefigures can
reach over 95%, especially in countries with Muslim or Jewish
majority [9]. Postoperative pain, such as that associated with
circumcision surgery, is by definition acute pain, since it lasts
for less than 3 months [4,11]. This pain involves nociceptive
mechanisms, and its expected resolution usually occurs as a
result of the healing process [4]. It has been suggested that
following circumcision (same-day surgery), pain is persistent
over a number of days after hospital discharge, which often
makes treatment with analgesics necessary [12]. Other studies
have al so confirmed that children often experience moderate to
severe levels of pain following same-day surgery [13-16].
Treatment of this pain generally takes place at home, considering
that infantsare usually discharged from the hospital on the same
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day the surgical procedure is performed and parents are then
engaged in a number of demanding tasks, including pain
assessment and treatment administration [14]. Various issues
have been reported in relation to pain management by parents
at home, and it has been suggested that the management of
children's postoperative pain at home, following hospital
discharge, is generally poor [14,17]. The ability of parents to
assess and identify pain and the need for assistance in this aspect
have been reported as areas that need to be addressed [14,17,18].

When it comesto pain identification, there areanumber of pain
assessment scales that have been developed to assess pain in
infants and young children, but there is no gold standard [19].
Most of thesetools have limited evidence regarding their validity
and clinical utility, and they are based on observer identification
and evaluation of specific biomarkers indicative of pain
[7,20,21]. None of the currently available pain assessment scales
use automation to assess pain, and they are all limited by user
subjectivity during pain assessment. Moreover, athough these
tools are used and validated in clinical practice settings, they
are usually not used by parents at home. Additionally, thereis
limited literature reporting the pain assessment—related outcomes
of tools specifically designed for use in the infant population
(parents conduct pai n assessments and use pain assessment tools
at home).

This study aimed to explore parents’ assessments of their
infants' pain at home using standardized pain assessment
instruments and investigate what pharmacological or
nonpharmacological interventions they chose to manage pain
following same-day surgery (ie, circumcision). The focus was
on exploring the construct validity and clinical utility of 2 pain
assessment  scales, namely PainChek Infant and
Observer-Administered Visual Analog Scae (ObsVAS).
PainChek Infant has been designed specifically for use in the
infant population and is an example of an automated digital
pain assessment scale that uses artificial intelligence (Al) to
identify facial indicators of pain [8,22]. ObsVAS is an
instrument that has been commonly used to assess and quantify
pain and distress [23]. In this regard, we aimed to explore the
presence and improvement of pain following different
interventions, evaluate how these pain assessment tools track
pain levels, and assesstheir diagnostic accuracy across potential
different cutoff pointsfollowing the intervention and assessment
of pain by parents at home.
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Methods

Study Design

This prospective study collected datafrom the parents of infant
boys up to 12 months of age undergoing circumcision at Kavaja
Hospital in Prishtina in Kosovo from January to December
2023. Infants were excluded from the study if they had any
psychiatric or developmental disorders or physical conditions
that may interfere with the standard care program, or if their
surgeon deemed they should not participate in the study. After
undergoing same-day circumcision surgery and following
hospital discharge, consenting parentswere recruited to conduct
pain assessments at home when pain was suspected and then at
30-minute and 60-minuteinterval s after intervention for aperiod
of up to 3 daysafter surgery. Parents conducted pain assessments
using 1 of the 2 validated pain assessment i nstruments provided:
PainChek Infant or ObsVAS.

Postsurgery Pain Assessment

PainChek Infant

PainChek Infant is a class 1 medical device in the form of a
mobile app, which has regulatory clearance for the assessment
of procedural pain in Australia and Europe. Assessment takes
only 3 secondsto complete [8,22]. PainChek Infant uses Al for
the automated recognition and analysis of an infant’s face,
allowing the detection of 6 facial action units (AUS) indicative
of the presence of pain: AU4 (brow lowering), AU9 (wrinkling
of the nose), AU15 (lip corner depression), AU20 (horizontal
mouth stretch), AU25 (parting lips), and AU43 (eye closure).
These facial actions represent specific muscle movements
(contractions or relaxations) as classified by the Baby Facial
Action Coding System (BabyFACS) [24]. Each of the 6 AUs
is scored using a binary scale (O=absent, 1=present), yielding
a total potential score of 6 for comparative analysis with
ObsVAS scores (standardized to a percentage). PainChek
Infant’sa gorithm to detect the abovementioned AU codesusing
Al was created on trained images of infants undergoing
immunization procedures and corresponding to the age group
of infants recruited for this study [8]. Initialy, independent
coders trained in the facial action coding system analyzed
labeled infant images in relation to the presence of AU codes
of interest. These labeled images were then used in training the
model that is integrated into the mobile app. Using separate
independent training and validation datasets, 5-fold
cross-validation was employed to create the Al model. Thetool
has been specifically designed to assess pain in infants (aged
1-12 months), taking into account the facial actions commonly
associated with pain in this population. It should be emphasized
that prior to assessing facial indicators of pain, the users of
PainChek Infant areinstructed to rule out other common causes
of nonpain-related distress such as the child being hungry,
thirsty, frightened, too hot, too cold, tired, or sleepy; requiring
anappy change; wanting comfort; or requiring burping (passing
of wind). This functionality comes up as an aert before
proceeding to facial assessment. Previous research has found
good correlation of scores between these tools (r=0.88, 95% Cl
0.85-0.90; P<.001) [8]. However, the focus of this study was
on evaluating the use of these tools by parents at home.
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Furthermore, high accuracy of PainChek Infant, with areasunder
the curve of 0.964 (standard mode) and 0.966 (adaptive mode),
was shown [22]. PainChek Infant was also previously shown
to perform well across various feasibility components [22].

ObsVAS Tool

ObsVAS is a tool that is commonly used to measure and
quantify pain and distress[8,23]. The scale consists of a100-mm
line. In this line, 0 mm represents no pain or distress and 100
mm represents the worst possible pain or distress. It has been
reported that VAS has good to excellent intrarater reliability
and strong criterion validity [23]. Additionally, like PainChek
Infant, ObsVAS was aso previously shown to have good
responsivenessin relation to the change of pain scoresfollowing
apainful procedure[8].

Parent Education and Pain Assessment Diary

All parents who were using an iOS mobile device were
approached to use the PainChek Infant app and were also trained
on its use before their child was discharged from the hospital.
Other parents who did not use iOS devices were approached to
use the ObsVAS instrument. All parents participating in this
study and consenting to use one of the pain assessment tools at
home to assess and monitor their child's pain were educated by
their doctor on pain management and use of the pain assessment
tool provided. As part of the training process, the correct use
of both tools was demonstrated by a research assistant, who
was a medical doctor by training and was specifically trained
and competent in the use of both tools as well as the protocol
of the study. When completing pain assessments at home,
parents were also asked to record results in a diary. This was
also covered in the training process. In relation to ObsVAS,
parents were instructed to mark on the 100-mm line the score
that corresponded to their perceived assessment of their child’s
pain. Considering that PainChek Infant is a digital assessment
tool, its results were also recorded automatically and
synchronized via a cloud transmission system. For both tools,
parentswereinstructed to perform a pain assessment when they
suspected their child was in pain. When conducting a pain
assessment, parents were instructed to record the results
following apain assessment in the diary in the morning (between
8:00 AM and 12:00 PM), afternoon (between 12:01 PM and
6:00 PM), or evening (after 6:00 PM), or when required if the
assessment was outside of those timeframes. If an intervention
was administered (pharmacological or nonpharmacological),
parents were asked to record the intervention and then also
perform further assessments 30 minutes and 60 minutes after
theintervention. Parentswere educated by the surgeonson pain
intervention and management and were instructed to follow
their doctors' recommendations. Additionally, parents were
informed that the results from the pain assessment instrument
should not be used solely to decide whether to use analgesic
therapy or to determine the required analgesic dosing and that
this should be based on their doctors’ instructions. Moreover,
they were told to consult with the doctor if they were not sure.
Decisions undertaken by parents to manage postsurgical pain
included medi cation administration (paracetamol or ibuprofen),
feeding (breastfeeding, formula, or food), consoling (nursing
or toys), and no action. These broad actions were aso
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reclassified as no intervention, medicinal intervention, or
nonmedicinal intervention.

Data Analysis

Analysis was conducted using IBM SPSS (version 29) unless
otherwise stated. Parents’ education levelswere described using
frequency (n) and percentage (%). Infant age was recorded as
the age at admission for the circumcision procedure and was
recorded as weeks or months. For 10 infants, the age recorded
in weeks was converted to months by multiplying weeks by
0.23. Infant age was described using mean, SD, median, and
25th to 75th IQR. Normality was assessed using the
Shapiro-Wilk test with age found not to be normally distributed,
and appropriate nonparametric tests were applied. The
Mann-Whitney U test examined age between pain assessment
tool groups (ObsVAS versus PainChek Infant), with the
standardized test statistic reported.

The chi-square analysis (or Fisher-Freeman-Halton exact
chi-squaretest where cell counts <5 with exact 2-sided P values
are reported) was undertaken to compare differences between
the intervention used (none, medicinal, or nonmedicinal) and
pain presence (absent or present). The test was conducted for
thefull sample and separately for PainChek Infant and ObsVAS.
Binary logistic generalized estimating equations (GEEs) were
used to examine if pain was present and assess the likelihood
of an intervention occurring (Wald x? and P value reported),
with parameter-estimated oddsratios (ORs; Exp(B)), 95% Wald
Cls for Exp(B), and P values reported for medicina or
nonmedicinal intervention compared to no intervention. The
model accounted for individuals with repeated measurements
and the within-subject variable of time. The confounding effects
for age, instrument, and parent education were each examined
separately in the basic model, with Quasi-likelihood under the
Independence Model Criterion (QIC) goodness of fit indices
used to compare models, and a lower number was associated
with abetter mode fit [25]. The GEE method enablesregression
estimateswhen analyzing repeated measures with no assumption
of the distribution of the response outcome [26,27].

Construct validity was assessed in several ways. First, GEE
with standardized pain score asthe outcome was eval uated with
instrument, intervention, and age as fixed effects, accounting
for individuals with repeated measurements and the
within-subject variable of time. Model residuals (Q-Q plots)
were visually assessed and assumptions were met. Estimated
marginal means (EMMs) with 95% Cls were calculated, with

Wald x?> and P-vaue model effects reported and
Bonferroni-corrected pairwise comparisons for instrument and
intervention undertaken. Separate models were also analyzed
for each instrument on their original measurement scale. Second,
we evaluated if pain scores improved after intervention
(medicinal, nonmedicind, or no intervention), with improvement
categorized in 2 waysfor analysis. pain relief and genera pain
reduction. For pain relief, abinary (Y/N) response to “did the
pain score reduceto nopain” (PainChek Infant <2, ObsVA S=0)
was used. For pain reduction, three groups were calculated: (1)
no change or worse standardized pain score; (2) small
standardized pain scoreimprovement (<33%); and (3) clinically
important pain score improvement (>33%), standardized pain
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score returned to no pain (PainChek Infant <33%,
ObsVAS=0%), or pain resolved (no further assessment
undertaken at the fina recorded timepoint, either 30 or 60
minutes). Receiver operating characteristic (ROC) analysiswith
sengitivity (true positive rate) and 100-specificity (false positive
rate) was conducted using NCSS software (v21.0.14 2021) to
assess whether there was a specific pain score where an
intervention (generally) or medical intervention (specifically)
was undertaken. Youden Index was used to determine the
diagnostic accuracy across potential cutoff points (sensitivity
+ specificity —1). The summary of area under the curve (AUC)
scores overall and for each instrument has been reported. Each
time period was a separate data entry for individuals.

Sensitivity analysis was conducted on baseline characteristics
(age and education level) between parents who collected pain
data versus those who did not. A Kruskal-Wallistest examined
between-group differencesfor age (test statistic reported), while

a Pearson chi-square (x2) (Fisher-Freeman-Halton exact [cell
counts <5]) test examined differences for education level.
Two-sided P values have been reported throughoui.

Ethical Considerations

This study was approved by the research ethics committee of
the Faculty of Medicine, University of Prishtina (approval
number: 4860/22).

Results

Participant Characteristics

Parents of 109 infant boys undergoing circumcision were
recruited in the study before the circumcision procedure and
completed baseline measures (infant age and parent education).
After surgery, 40 (36.7%) participants did not take any further
part in the study (5 assigned to the ObsVAS group and 35
assigned to the PainChek Infant group). Sensitivity analysisdid
not detect any differences in age across participants who
participated in postsurgery activities versus those who did not.
A significant difference was detected in parent education, with
those who did not return pain diaries coming from among
university-educated parents (x%=12.0; P=.005). Of the
remaining, 69 participants completed postsurgery pain
assessments and returned their pain diaries. Of these, 24 (35%)
were alocated to the ObsVAS group and 45 (65%) were
allocated to the PainChek Infant group. Infants had amean age
of 5.1 months (SD 3.2 months; median 5.0 months, IQR 2.5-7.0
months). No significant differencein age was detected between
the ObsVAS (mean 5.0, SD 3.6 months; median 4.0, IQR 2.0-7.5
months) and PainChek Infant (mean 5.1, SD 3.1 months; median
5.0, IQR 3.0-7.0 months) groups (U=—0.4; P=.68). Parentswere
predominantly university educated (50/69, 73%), with the
remaining being high school educated or lower (19/69, 28%).
There was no significant difference between the ObsVAS (high
school: 7/24, 29%; university: 17/24, 71%) and PainChek Infant
(high school: 12/45, 27%; university: 33/45, 73%) groups
(x?,=0.05; P>.99).
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Postsurgery Pain Presence and Pain I ntervention
Results

A summary of pain interventions administered after surgery
over 3 days is provided in Table 1, with feeding alone and
feeding with medication being the most common interventions
reported by parents, followed by the use of medication alone.
Parents also chose not to intervene. Among the medications
administered, paracetamol was the most commonly reported,
with ibuprofen used only in 3 instances.

Pain interventions were further described as no intervention,
medicinal intervention, or nonmedicinal intervention (Tables
2-4). At baseline for each timepoint, a comparison was
performed between pain present and absent and the pain
intervention undertaken. Significant differences were only
detected for day 2 afternoon and evening, and day 3 evening.
For each, the absence of pain had a higher percentage of no
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intervention compared to the presence of pain, which had the
lowest percentage of no intervention. Similar trends were seen
when PainChek Infant and ObsVA S were examined separately.
Further details are provided in Tables 2-4.

Pain presence and absence for the total sample and for the
PainChek Infant and ObsVAS subsamples are reported in Table
5. From baseline assessments to 30-minute assessments and
then 60-minute repeat assessments, therewasageneral reduction
in the proportion of pain assessments, indicating the presence
of pain, and there was aconcomitant increasein thoseindicating
no pain. A similar trend of decreasing pain presence versuspain
absence was seen in assessments performed from day 1 to day
3. Some differences between PainChek Infant and ObsVAS
were found across the time points, with PainChek Infant
typically reporting a higher percentage of no pain and ObsVAS
tending to report a higher percentage of pain present.

Table 1. Pain interventions administered across time after circumcision surgery.

Postsurgery time Total, n  Intervention, n (%)
Consoling Feeding only M edications® Medication and None
feeding
Day 1
Morning? 8 0(0) 4 (50) 1(13) 2(25) 1(13)
Afternoon® 52 12 18(35) 19 (37) 12 (23) 1(2
Evening® 61 0(0) 23(38) 18 (30) 11 (18) 9(15)
PRN® 14 0(0) 5 (36) 1(7) 3(21) 5(36)
Day 2
Morning 62 0(0) 28 (45) 11 (18) 10 (16) 13(21)
Afternoon 61 2(3) 34 (56) 6 (10) 6 (10) 13 (21)
Evening 56 0(0) 26 (46) 6 (11) 6 (11) 18 (32)
PRN 8 0(0) 1(13) 0(0) 3(39) 4 (50)
Day 3
Morning 40 0(0) 19 (48) 6 (15) 3(8) 12 (30)
Afternoon 40 0(0) 17 (43) 1(3) 5(13) 17 (43)
Evening 33 1(3) 13(39) 2(6) 5(15) 12 (36)
PRN 9 0(0) 5 (56) 0(0) 1(11) 3(33)

8\l edi cations include paracetamol and ibuprofen pediatric formulations.
bMorni ng: 8:00 AM to 12:00 AM.

CAfternoon: 12:01 PM to 6:00 PM.

dEvening: after 6:00 PM.

®PRN: required basis outside of those timeframes.
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Table 2. Interventions administered at baseline (1st measurement in the time period) for the overall sample.

Postsurgery time 'rll'otal ,  Total sample, n (%) No pain? n (%) Pain? n (%) Pain bgroup compar-
ison
None Medici- Non_— ' None Medici- Non_— _ None Medici- Non_— . X2 (df) P value
nal medici- nal medici- nal medici-
nal nal nal
Day 1
Morning® 8 1(13) 3(38) 4(0) 1(500 0(0) 1(50) 0(0) 3(500) 3(50) 32(2) .36
Afternoond 52 12 3262 19(37) 1(11) 5(56) 3(33) 0(0) 27(63) 16(37) 36(2) .23
Evening® 61 9(15) 29(48) 23(38) 5(199 9(35) 12(46) 4(11) 20(57) 11(31) 31(2 .21
PR\ 14 5(36) 4(29) 5(36) 4067 00 2(33 1(13) 4(50) 3(38) 54(2) .10
Day 2
Morning 62 13(21) 21(34) 28(45 9(32) 7(25) 12(43) 4(12) 14(41) 1647 422 11
Afternoon 61 13(21) 12(20) 36(59 10(36) 4(14) 14(50) 3(9)  8(24) 22(67) 63(2) (79
Evening 56 18(32) 12(21) 26(46) 17(57) 1(3) 12(40) 1(4) 11(42) 14(54) 244(2) <qo19
PRN 8 4(500) 3(38) 1(13) 4(80) 1(200 0(0) 0(0) 2(67) 1(33) 47(2 .07
Day 3
Morning 40 12(30) 9(23) 19(48) 10(44) 3(13) 10(44) 2(12) 6(35) 9(53) 55(2) .06
Afternoon 40 17(43) 6(15) 17(43) 14(54) 2(8)  10(39) 3(21) 4(29) 7(50) 50(2 .07
Evening 33 12(36) 7(21) 14(42) 9(53) 1(6)  7(41) 3(19) 6(38) T(4) 6312 9
PRN 9 3(33 1(11) 5(6) 2(0) 0O 2(50) 1(0) 1(200 3(60) 15(2) >.99

8PainChek Infant; <1=no pain, >1=pain; ObsVAS: 0=no pain, >0=pain.
BFisher-Freeman-Halton exact chi-sgquare test and exact 2-sided P value reported.
®Morning: 8:00 AM to 12:00 AM.

dafternoon: 12:01 PM to 6:00 PM.

®Evening: after 6:00 PM.

PRN: required basis outside of those timeframes.

Istatistically significant (P<.05).
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Table 3. Interventions administered at baseline (1st measurement in the time period) for the PainChek Infant subsample.

Postsurgery time 'rll'otal ,  Total sample, n (%) No pain? n (%) Pain? n (%) Pain bgroup compar-
ison
None Medici- Non_— ' None Medici- Non_— _ None Medici- Non_— . X2 (df) P value
nal medici- nal medici- nal medici-
nal nal nal

Day 1
Morning® 4 00 2(0) 2(0) 0 0(0) 1(100) 0(0)  2(67) 1(33) 13(2) >.99
Afternoon® 31 13 16(52) 14(45) 1(11) 5(56) 3(33) 0(0) 11(50) 11(50) 26(2) .28
Evening® 40 4(10) 22(55) 14(35) 3(15 8(40) 945 1(5) 14(70) 5(25) 36(2) .23
PRN 5 2(4) 0(0) 3(60) 2(50) 0(0) 2(0) 0() 0(0) 1(1000 08(2) >.99

Day 2
Morning 39 6(15 11(28) 22(56) 4(19) 6(29) 11(52) 2(11) 5(28) 11(61) 06(2) .90
Afternoon 39 8(21) 9(23) 22(56) 6(29) 4(19) 11(52) 2(11) 5(28) 11(61) 1.8(2) .47
Evening 35 12(34) 8(23) 15(43) 12(50) 1(4) 11(46) 0(0) 7(64) 4(36) 16.8(2) <qo19
PRN 3 2(67) 1(33) 0(0) 2(67) 1(33) 0(0) 0(0) 0(0) 0(0) _h —

Day 3
Morning 25 7(28) 4(16) 14(56) 6(38) 2(13) 8(50) 1(11) 2(22) 6(67) 21(2) 44
Afternoon 24 11(46) 3(13) 10(42) 9(50) 1(6) 8(44) 3(33) 2(33) 2(33) 28(2 .27
Evening 20 6(30) 4(20) 10(50) 4(36) 1(9) 6(55) 2(22) 3(33) 4(44) 18(2 .60
PRN 3 1(33) 0(0) 2(67 1(33) 0(0 2(67 0@© 0@© 0@ — —

8PainChek Infant: <1=no pain, >1=pain; ObsVAS: 0=no pain, >0=pain.
BFisher-Freeman-Halton exact chi-sgquare test and exact 2-sided P value reported.
®Morning: 8:00 AM to 12:00 AM.

dafternoon: 12:01 PM to 6:00 PM.

®Evening: after 6:00 PM.

PRN: required basis outside of those timeframes.

Istatistically significant (P<.05).

PNot applicable (no statistics computed as 1 pain group had no cases).
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Table4. Interventions administered at baseline (1st measurement in the time period) for the Observer-Administered Visual Anaog Scale subsample.

Postsurgery time Total, Total sample, n (%) No pain? n (%) Pain? n (%) Pain group compar-
n ison®

None Medici- Non- None Medici- Non- None Medici- Non- x2(df) P value

nal medici- nal medici- nal medici-
nal nal nal
Day 1
Morning® 4 125 1(25) 2(50) 1(1000 0(0) 0(0)  0(0) 133 2(67) 31(2) 50
Afternoon® 21 0(0) 16(76) 5(24) 0(0) 0(0) 0(0) 0(0) 16(76) 5(24) _e —
Evening’ 21 5(24) 7(33) 9(43) 2(33 1(17) 3(50) 3(200 6(40) 6(40) 1.2(2) .58
PRNY 9 3(33) 4(44) 2(22) 2(100) 0(©)  0(0) 1(14) 4(7) 2(29) 38(2 .11
Day 2
Morning 23 7(30) 1044 6(26) 5(7) 1(14) 1(14) 2(13) 9(6) 5(3B1) 712 3"
Afternoon 22 5(23) 3(14) 14(64) 4(7) 0(0 3(43) 1(7) 3(200 11(73) 62(2 gn
Evening 21 6(29) 4(19) 11(52) 5(83) 0(0) 117 1(7) 427 10(67) 104(2) goah
PRN 5 2(40) 2(40) 1(20) 2(100) 0(0) 0(®) 0(0) 2(67) 1(33) 40(2) .20
Day 3
Morning 15 5(33) 5(33) 5(33) 4(7 1(14 2(29) 1(13) 4(s0) 3(38) 35(2) .30
Afternoon 16 6(38) 3(199 7(44) 5063 1(13) 5(25 1(13) 2(5) 563 412 .14
Evening 13 6(46) 3(23) 4(31) 5(83) 0(0) 1(17) 1(14) 3(43) 3(43) 59(2) .06
PRN 6 2(33 1(17) 3(0) 1(100) 0(0) 0(0) 1(200 1(200 3(60) 25(2) .50

8PainChek Infant; <1=no pain, >1=pain; ObsVAS: 0=no pain, >0=pain.
BFisher-Freeman-Halton exact chi-sgquare test and exact 2-sided P value reported.
®Morning: 8:00 AM to 12:00 AM.

dafternoon: 12:01 PM to 6:00 PM.

ENot applicable (no statistics computed as 1 pain group had no cases).

vaening: after 6:00 PM.

9PRN: required basis outside of those timeframes.

hStatistically significant (P<.05).
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Table5. Pain results across time points for the total sample and the tool subsamples.

Sample and postsurgery  Baseline 30 minutes 60 minutes
time

n Nopain® n(%) Pan®n(@®) N Nopan®n(®) Pan®in(%) "  Nopan?n(%) Pan? n (%)

Total sample
Day 1
Morning? 8 2(25) 6 (75) 3 0(0) 3(100) 3 1(33) 2(67)
Afternoon® 52 9(17) 43 (83) 36 16 (44) 20 (56) 27 16(59) 11 (41)
Evening® 61  26(43) 35 (57) 40 25(63) 15 (38) 29  17(59) 12 (41)
PRNE 14 6(43) 8(57) 10 6(60) 4(40) 8 6(75) 2(25)
Day 2
Morning 62 28 (45) 34 (55) 31 22(71) 9(29 27 21 (78) 6(22)
Afternoon 62 29 (47) 33(53) 29  23(79) 6 (21) 24 20(83) 4(17)
Evening 56 30(54) 26 (46) 33 23(70) 10 (30) 27 24(89) 3(11)
PRN 8 5(63) 3(39) 5  3(60) 2 (40) 4 3(75) 1(25)
Day 3
Morning 41 24(59) 17 (42) 23 18(78) 5(22) 17 14(82) 3(18)
Afternoon 40 26 (65) 14 (35) 19 13(68) 6(32) 16 12 (75) 4 (25)
Evening 33 17(52) 16 (49) 18 12(67) 6(33) 15  11(73) 4(27)
PRN 9 4(44) 5 (56) 6 3(50) 3(50) 5  3(60) 2 (40)
PainChek Infant subsample
Day 1
Morning 4 1(25) 3(75) 3 0(0 2 (100) 1 1(100) 0(0)
Afternoonf 31 9(29) 22 (71) 19 10(53) 9 (47) 12 9(75) 3(25)
Evening®" 40  20(50) 20 (50) 24 21(88) 3(13) 16 13(81) 3(19)
PRN 5 4(80) 1 (20) 3 3(100) 0(0) 3 3(100) 0(0)
Day 2
Morning? 39 21(54) 18 (46) 18 16 (89) 2 (11) 16 14(88) 2(13)
Afternoon? 39 21(54) 18 (46) 18 17(94) 1(6) 15  14(93) 1(7)
Evening' 35  24(69) 11 (31) 21 15(71) 6(29) 16 15(94) 1(6)
PRN 3 3(100) 0(0) 2 2(100) 0(0) 2 2(100) 0(0)
Day 3
Morning 25 16 (64) 9(36) 14  13(93) 1(7) 11 10(91) 1(9)
Afternoon 24 18(75) 6 (25) 11 8(73) 3(27) 10 8(80) 2(20)
Evening® 20 11(55) 9 (45) 11 10(91) 1(9) 10  9(90) 1(10)
PRN' 3 3(100) 0(0) 2 2(100) 0(0) 2 2(100) 0(0)

ObsVAS subsample

Day 1
Morning 4 1(25) 3(75) 1 0(0) 1 (100) 2 0(0) 2 (100)
Afternoon 21 0(0) 21 (100) 17 6(35) 11 (65) 15 7(47) 8(53)
Eveni ngg'h 21 6 (29) 15(71) 16 4(25) 12 (75) 13 4(31) 9(69)
PRN 9 2(22) 7(78) 7 3(43) 4(57) 5 3(60) 2 (40)
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S_,ample and postsurgery  Baseline 30 minutes 60 minutes
time
n Nopain® n(%) Pan®n(®) N Nopan®n(®) Pan®in(%) " Nopan?n(%) Pan? n(%)
Day 2
Morning? 23 7(30) 16 (70) 13 6(25) 7 (54) 11 7(64) 4 (36)
Afternoon? 23 8(35) 15 (65) 11 6(55) 5 (46) 9 6(67) 3(33)
Evening 21 6(29) 15 (71) 12 8(67) 4(33) 1 9(82) 2(18)
PRN 5 2 (40) 3(60) 3 1(33) 2(67) 2 1(50) 1 (50)
Day 3
Morning 16  8(50) 8 (50) 9  5(56) 4(44) 6  4(67) 2(33)
Afternoon 16  8(50) 8(50) 8 5(63) 3(38) 6  4(67) 2(33)
Evening? 13 6(46) 7 (54) 7 2(29) 5(71) 5  2(40) 3(60)
PR\ 6 1(17) 5 (83) 4 1(25 3(75) 3 1(33) 2 (67)

8PainChek Infant: <1=no pain, >1=pain; ObsVAS: 0=no pain, >0=pain.
BMorning: 8:00 AM to 12:00 AM.

CAfternoon: 12:01 PM to 6:00 PM.

deveni ng: after 6:00 PM.

®PRN: required basis outside of those timeframes.

fStatistical ly significant difference between PainChek Infant and ObsVAS for the absence and presence of pain at baseline (chi-square Fisher exact test

2-sided P value).

Istatistically significant difference between PainChek Infant and ObsVAS for the absence and presence of pain at 30 minutes (chi-square Fisher exact

test 2-sided P value).

NStatistical ly significant difference between PainChek Infant and ObsVAS for the absence and presence of pain at 60 minutes (chi-square Fisher exact

test 2-sided P value).
'ObsVAS: Observer-Administered Visual Analog Scale.

Regarding the association between pain and intervention, the
basic GEE model found that when pain was present, an
intervention was likely (x%=21.4; P<.001; QIC=550.5).
Specifically, medicinal intervention had the highest odds (OR)
of 12.6 (95% CI 4.3-37.0; P<.001), followed by nonmedicinal
intervention with an OR of 5.2 (95% CI 1.8-14.6; P=.002)
compared to no intervention when pain was present. The
inclusion of a pain instrument in the basic model improved

model fit (QIC=513.5), with both intervention (x%=27.5;
P<.001) and instrument (x?,=13.10; P<.001) being significantly
associated with a pain outcome. Higher odds were reported for
medicina intervention (OR 17.5, 95% CI 5.9-51.8; P<.001)
and nonmedicinal intervention (OR 7.3, 95% Cl 2.4-22.1;
P<.001) compared to no intervention when pain was present.
ObsVAS had a higher odds of pain present (OR 4.4, 95% ClI
2.0-9.9) compared to PainChek Infant. A model with an
interaction term between intervention and instrument did not
improve model fit (QIC=517.3), and the interaction term was

not statistically significant (x%=2.1; P=.36).

The addition of age to the model improved model fit
(QIC=510.9); however, agewas not asignificant effect (x*,=2.7;
P=.10), with both intervention (x%=30.3; P<.001) and

instrument (x%=12.1; P<.001) being significantly associated
with a pain outcome. Slightly higher odds were reported for

https://pediatrics.,jmir.org/2024/1/e64669

medicinal intervention (OR 19.2, 95% Cl 6.6-56.1; P<.001),
and nonmedicinal intervention was more likely to occur (OR
6.9, 95% CIl 2.3-20.6; P<.001) than no intervention. ObsVAS
had higher odds of pain present (OR 4.3, 95% CI 1.9-9.9)
compared to PainChek Infant. The addition of parent education
to the model did not improve modéd fit (QIC=517.5), with it

not having a significant effect (x%,=0.1 P=.75).

ROC analysis results are summarized in Table 6, and ROC
curvesaredepicted in Figure 1. Youden Index determined cutoff
values for the PainChek Infant and ObsVAS instruments and
reported respective cutoff points for intervening values of >2
and =20 for intervention (medicinal and nonmedicinal) versus
no intervention and similarly for medicinal intervention versus
no intervention or nonmedicinal intervention. The combination
of pain instruments using the standardized pain score Youden
Index determined cutoff values of =10 for intervention
(medicinal and nonmedicinal) versus no intervention; however,
it reported values of =20 for medicinal intervention versus no
intervention or other intervention, indicating a higher pain
threshold for medicinal intervention to occur.

Evidence for construct validity assessed via GEE for
standardized pain score reported a significant effect for
instrument (x?,=7.2; P=.007) and intervention (x%=43.4;
P<.001) but not age (x?,=1.9; P=.17). Pain scores were higher
for PainChek Infant (EMM 27.5, 95% CI 22.6-32.3) compared

JMIR Pediatr Parent 2024 | vol. 7 | 64669 | p.132
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING

to ObsVAS (EMM 18.5, 95% Cl 14.2-22.9). Pain scores were
the highest when a medicinal intervention was undertaken
(EMM 34.2), followed by a nonmedicinal intervention (EMM
23.5), and were the lowest for no intervention (EMM 11.25).
All Bonferroni-corrected intervention pairwise comparisons
were significant (Table 7). Similar trends were seen for
individual instrument models of PainChek Infant and ObsVAS,
with EMM summarized by intervention presented in Table 7.
It was noted that Bonferroni-corrected comparisons did not
reach significance between medicinal and nonmedicinal
interventions (P=.20) for the PainChek Infant instrument, and
between no intervention and nonmedicinal intervention (P=.17)
for the ObsVAS instrument.

For a subset of assessments indicative of pain (n=237), we
assessed if the pain wasrelieved (ie, scoresreduced to “no pain”
levels). Of these, 178 (75.1%) infants recorded a change from
pain to no pain. In this group recording an improvement to no
pain, 37.6% (n=67) received medicinal intervention, 50.6%
(n=90) received nonmedicinal intervention, and 8.9% (n=21)
received no intervention. Theinstrumentswere also considered
separately. For PainChek Infant (subset n=114) regarding
improvement to no pain, 42.4% (n=42) received a medicinal
intervention, 48.5% (n=48) received a nonmedicinal
intervention, and 9.1% (n=9) received no intervention. For
ObsVAS (subset n=123) regarding improvement to no pain,
31.6% (n=25) received amedicinal intervention, 53.2% (n=42)
received a nonmedicinal intervention, and 15.2% (n=12)

Sadaet al

received no intervention. GEE reported a significant effect for
instrument (x?,=6.32; P=.01) and intervention (x%,=7.3; P=.03).
The PainChek Infant instrument was more likely to report a

change from pain to no pain (OR 4.1, 95% Cl 1.4-12.3)
compared to the ObsVAS instrument.

Further descriptive analysis was used for this subset of
assessments where pain was detected (n=237) to assess general
pain reduction. Of theseinitial assessments of pain, 224 (94.5%)
werefollowed by areduction in pain at 30 minutes or 60 minutes
after intervention, with 13 (5.5%) resulting in no change or
worse pain. These were observed equally between medicinal
intervention (n=100, 44.7%) and nonmedicinal intervention
(n=102, 45.5%), with 9.8% (n=22) improving with no
intervention. Observationally, similar trends were seen for
PainChek Infant and ObsVAS. For PainChek Infant (n=114),
when an intervention was undertaken, 110 (96.5%) assessments
reported improvement in pain, with 4 (3.5%) reporting no
change or worse pain. These were observed equally between
medicinal intervention (n=49, 44.5%) and nonmedicinal
intervention (n=51, 46.4%), with 9.1% (n=10) indicating
improvement with nointervention. For ObsVAS (n=123), when
an intervention was undertaken, 114 (92.7%) assessments
reported improvement in pain, with 9 (7.3%) reporting no
change or worse pain. These were observed equally between
medicinal intervention (n=51, 44.7%) and nonmedicinal
intervention (n=51, 44.7%), with 10.5% (n=12) indicating
improvement with no intervention.

Table 6. Areaunder the receiver operating characteristic curve data for the pain scores of the tools.

Statistical item Intervention vs no intervention Medicinal intervention vsno or nonmedicinal intervention
Totdl PainChek? ObsvagP¢  Totdl PainChek? ObsVASPC

Total, n 444 268 176 444 268 176

Pain, n 336 80 59 139 80 59

Proportion, % 75.7 29.9 335 313 29.9 335

Youden Index cutoff value 210 =2 =220 =220 22 220

Area under the ROCY curve 0.74 0.65 0.78 0.70 0.65 0.78

Standard error 0.03 0.04 0.04 <0.01 0.04 0.04

95% CI lower 0.68 0.58 0.70 0.64 0.58 0.70

95% CI upper 0.79 0.72 0.84 0.74 0.72 0.84

7 statistic® 8.9 42 7.8 75 42 7.8

P value® <.001 <.001 <.001 <.001 <.001 <.001

3PainChek score presented according to the raw scale 0-6.
bObsVAS: Observer-Administered Visual Anal og Scale.
CObsVAS score presented according to the raw scale 0-100.
9ROC: receiver operating characteristic.

ENull hypothesis area under the curve=0.5.
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Figure 1. Sensitivity and specificity receiver operating characteristic (ROC) curve for the pain score with an intervention.
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Table 7. Estimated margina mean pain score from generalized estimating equation models assessing the pain over time and type of intervention

undertaken.
Model? and intervention EMMP SEC 95% Wald Cl
Lower Upper
Combined instrument model (scaled scores)
Medicinal intervention®® 34.22 295 28.44 40.00
Nonmedicinal intervention®f 2350 249 18.62 28.38
No intervention®f 11.25 242 6.50 16.00
PainChek model (original 1-6 scale)
Medicinal intervention® 2.34 031 173 2.95
Nonmedicinal intervention® 1.69 0.21 128 2.10
No intervention®’ 0.86 0.17 0.53 1.19
ObsVAS? mode! (original 1-100 scale)
Medicinal intervention®® 3049 254 25.50 35.47
Nonmedicinal intervention? 17.82 272 12.48 23.16
No intervention® 8.37 4.39 -0.23 16.97

8Covariates appearing in the model are fixed for age.
PEMM: estimated marginal mean.
CSE: standard error.

dStatisically significant Bonferroni-corrected comparison between medicinal intervention and nonmedicinal intervention (P<.05).
Cstatistically significant Bonferroni-corrected comparison between medicinal intervention and no intervention (P<.05).
fStatistically significant Bonferroni-corrected comparison between nonmedicinal intervention and no intervention (P<.05).

90bsVAS: Observer-Administered Visual Analog Scale.

Discussion

Principal Findings

In this study, we reported parental assessment and management
of pain at home following same-day circumcision surgery after
hospital discharge for up to 3 days. Our findings showed that
parents usually decided to undertake an intervention when their
child wasin pain. In thisregard, they most commonly opted to
choose either feeding alone or using medication together with
feeding. Paracetamol was mostly used by parents (as opposed
to only 3 cases of ibuprofen use). Theseresultsarein line with
what was recommended and prescribed by the operating
surgeons and what is consistent with recommendations from
drug monographs of these medications[28,29]. It wasinteresting
to notethat in anumber of cases, parents chose not to intervene
even when pain was identified. There may be a number of
reasons for this, but it is worth noting that fear of using
analgesics as well as misconceptions regarding analgesic use
by parents have been previously reported in the literature
[14,17,18,30]. Nonetheless, our findings confirm that there was
arelationship between the presence and absence of pain when
an intervention was undertaken by parents (ie, pain assessments
with pain as a result, for both PainChek Infant and ObsVAS,
had the lowest proportion of no intervention). While similar
trends were observed in this regard for both tools throughout

https://pediatrics.,jmir.org/2024/1/e64669

various pain assessment timeframes, some differences were
identified for day 2 afternoon and evening.

Our findings suggest that both tools were able to demonstrate
the effectiveness of theintervention used by parents considering
that the number of assessments indicating no pain generally
increased over time following the intervention (both the 30-
and 60-minute time points) and throughout days 1 to 3. While,
as expected, pain presence reduced over this timeframe, our
findings are consistent with the results by Freeman et a [12],
which suggested that painis persistent for afew daysfollowing
circumcision. In cases where there were significant differences
between tools, our findings indicated that ObsVAS was
associated with reporting a higher proportion of the presence
of painin comparison with PainChek Infant. When it comesto
these instrument-specific differences, it should be noted that
assessments with different instruments were not conducted on
the same subjects. Additionally, PainChek Infant has a clear
cutoff (=2 out of 6) for pain as opposed to ObsVAS, which
considers any score above 0 to indicate pain, and a low score
in ObsVAS is not necessarily a clinically important score
indicative of pain. While it was noted that the aggregated
proportion of ObsVA S assessmentsindicative of pain was higher
compared to PainChek Infant, it isimportant to note that when
exploring threshold pain scoresin relation to intervention, these
weresimilar (ie, 220 out of 100 [20%] for ObsVAS and =2 out
of 6[33%)] for PainChek Infant). Nonethel ess, the determination
of the cutoff scorefor PainChek Infant confirms previousresults
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reported by Hughes et a [22], providing additional evidence
on its pain score threshold and clinical utility. Previous
validation of the tool was conducted using prerecorded videos
of children undergoing immunization, and assessments were
undertaken by trained assessors on those video recordings, as
opposed to parents conducting assessments in a “real-life’
environment at home[8,22]. Ancther key point of the difference
between the instruments used is that PainChek Infant is
Al-enabled and fully automated, while ObsVAS relies on the
ability of parents to observe and then rate their child’s pain. In
this regard, variability in parents judgment related to pain
assessment and subjectivity when using observational scales
have been reported previously [19,31,32]. Therefore, thisshould
be taken into consideration when interpreting the results
obtained when parents use ObsVAS.

Our findings, based on the GEE model, confirm the likelihood
of parents undertaking an intervention when pain is identified
with either PainChek Infant or ObsVAS. A medicina
intervention, which included pharmacological treatment (mainly
paracetamol), was more likely during pain presence as opposed
to a nonmedicinal intervention such as breastfeeding or
comforting. Additionally, when pain was present, parents were
more likely to select a nonmedicinal intervention as opposed
to nointervention at all. Furthermore, for both instruments used,
there was a clear relationship between higher pain scores and
the choice of intervention, with the highest pain scores being
more closely associated with medicinal intervention, followed
by nonmedicinal intervention. No intervention category was
associated with the lowest pain scores. These findings confirm
the ability of parentsto respond to the presence of pain in their
child and to choose atreatment option to manage the pain. This
was observed independent of parents’ education levels. Our
findings confirm the effectiveness of the interventions
undertaken by parents considering that the presence of pain,
which wasindicated by most assessments, improved to no pain.
While this trend was observed for both instruments, the use of
the PainChek Infant instrument was associated with a higher
likelihood of change from pain to no pain compared to ObsVAS.
Nonetheless, our results suggest that both instruments assisted
parents in identifying pain and making decisions on pan
management and helped in rechecking that the pain experienced
by their child had diminished.

One of the key strengths of thisstudy isthat it providesinsights
into parents use of standardized pain assessment tools to
identify and make decisions on the management of their child’'s
pain at home. There is scarce literature in this area. However,
there are a number of limitations that should be considered
overall and that should be taken into account when interpreting
our findings. First, the study was conducted with asmall number
of parentsat 1 hospital center only. The issues of small sample
size and single-center design limit the generalizability of our
findings to a broader audience of parents, and this should be
considered when interpreting our findings. Furthermore, other
hospitals may have different protocolsfor managing infant pain
following minor surgical procedures, which may affect how
parents behave during pain management at home. Second, while
ObsVASwasonly offered to parentswho were using an Android
device, it is difficult to judge how this group of parents would
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have behaved if they were iOS users. Previous studies have
already reported on behavioral differences between Android
and i0S users [33,34]. At the time when the study was
conducted, PainChek Infant was only available on iOS.
Moreover, it remains unclear why a higher proportion of those
parents using an iPhone device (approached to use PainChek
Infant) failed to complete the study despite follow-up attempts.
Additionally, it should be noted that the majority of parentswho
participated in this study were female. The differences may
have been driven by greater recruitment of parents using iOS
devices, and female individual s have been reported to be more
inclined to useiOS devices as opposed to Android devices[34].
Considering this, the recruitment of Android users may have
resulted in ahigher percentage of male participants conducting
pain assessments, which may have impacted the study findings
regarding intervention choices. This limitation suggests that
thereisaneed for more research comparing differences between
iOS and Android users, especially in the area of postsurgical
infant care and specifically pain management. This was not a
focus of our study. Another consideration regarding the
interpretation of our study findingsis parents’ education levels,
with the majority of parents administering PainChek Infant and
ObsVAS having completed tertiary-level — education.
Nonetheless, our results appear to not have been affected by
this particular factor considering that our findings suggest that
the ability of parentsto respond to the presence of painin their
child wasindependent of their education. The potential overlap
of pain- and nonpain-related distress among parents during the
assessment of pain should also be considered. Thisisapotential
limitation that has been acknowledged by a number of other
studies reporting on the use of other pain assessment tools
[8,35,36]. However, given that in both groups of parents (ie,
PainChek Infant and ObsVAS users) the source of pain was
known (ie, circumcision procedure), the possibility for this
overlap was reduced. To further mitigate this issue, parents
using PainChek Infant had the ability to rule out other common
causes of nonpain-related distress, such as the child being
hungry or tired, as this functionality is built into the PainChek
Infant app itself. This could also explain some differences
identified between the 2 instruments and may have affected
parents’ decisions regarding the choice of intervention after
ruling out nonpain-related distress. Further studies are needed
to explorethisissue. The study could have also benefited from
the exploration of other available pain assessment tools used in
infants, such as the Neonatal Facial Coding System. However,
this decision was balanced against potential implicationsrelated
to recruitment and the need for further training of parents.
Further research in this areais recommended.

Although this study had the abovementioned limitations, it
provided valuable insights into parents’ use of standardized
pain assessment tools at home, the selection of interventions
when pain is detected in their infants, and the effectiveness of
these interventions. Additionally, the study provided further
evidence regarding the construct validity and clinical utility of
both PainChek Infant and ObsVAS, which were used by parents
to assess pain at home for over 3 days after surgery. Both tools
were able to inform clinical decision-making and were
instrumental in determining the effectiveness of interventions
chosen by parents.
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Conclusions identifying pain using standardized pain assessment tools. We
further demonstrated the construct validity and showed that
PainChek Infant and ObsVAS have similar clinical utility in
assisting parents regarding the selection of pain interventions
and the determination of their effectiveness, thus supporting
their clinical decision-making.

Our findings provide insights into parental assessment and
management of pain in their infants at home following hospital
discharge from same-day surgery (ie, circumcision). Feeding
alone and a combination of feeding with medication use were
the key pain intervention strategies used by parents after
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AU: action unit

EMM: estimated marginal mean

GEE: generalized estimating equation

ObsVAS: Observer-Administered Visual Analog Scale

OR: odds ratio

QI C: Quasi-likelihood under the Independence Model Criterion
ROC: receiver operating characteristic
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Abstract

Background: COVID-19 mitigation measures enhanced increases in children’s weight and BMI due to decreased physical
activity and increased energy intake. Overweight and obesity were major worldwide problems before the pandemic, and COVID-19
increased their severity even more. High BMI directly correlates with health disadvantages including cardiovascular diseases,
musculoskeletal disorders, and mental health diseases. Therefore, it is vitally important to develop counteracting interventions
to maintain children’s health during exceptional situations like pandemics. However, worldwide data from such interventions are
limited, and to our knowledge, no suitable study has been carried out during the pandemic in Austria.

Objective: This study was conducted to examine a 15-week web-based intervention with email support, the EDDY (Effect of
Sports and Diet Trainings to Prevent Obesity and Secondary Diseases and to Influence Young Children’s Lifestyle) program and
the effect of nutritional education and physical activity on children’s BMI z-score during the COVID-19 pandemic in Vienna,
Austria

Methods: Theintervention consisted of 3 weekly videos—2 physical activity and 1 nutritional education video, respectively—and
abiweekly email newsdletter for the parents. This study was conducted in a Viennese primary school from February to June 2021
by ateam of physicians, nutritionists, and sports scientists, including both professionals and students. The study population
included an intervention group (who received web-based nutritional and physical activity training) and a control group (who
received no intervention), comprising in total 125 children aged 8 to 11 years. Dueto COVID-19 mitigation measures, the control
group was acomparative group observed during the prior school year (2019-2020). Anthropometric measurements were obtai ned
before and after the intervention in both groups.

Results: Dueto ahigh dropout rate (n=57, 45.6%) because of the mitigation measures, there were 41 children in theintervention
group and 27 in the control group. At baseline, the BMI z-score was 1.0 (SD 1.1) in the intervention group and 0.6 (SD 1.2) in
the control group (P=.17). After the study period, the BMI z-score decreased by 0.06 (SD 0.21) in theintervention group, whereas
it increased by 0.17 (SD 0.34) in the control group (P<.001). Comparing the change in BMI z-scores within BMI categoriesin
the intervention group and control group revealed a statistically significant difference in the normal-weight children (P=.006).
Further results showed that the decrease in BMI z-score was significant in the intervention group among both boys (P=.004) and
girls (P=.01).

Conclusions: A web-based intervention with combined nutritional education and physical activity training might be an adequate
tool to lessen the enhanced increase in body weight during a pandemic. Therefore, additional studies with greater sample sizes
and different locations are needed. As the implementation of such intervention programs is essential, further studies need to be
established rapidly.

(JMIR Pediatr Parent 2024;7:€50289) doi:10.2196/50289

KEYWORDS
childhood obesity; BMI; prevention intervention; physical activity; nutrition; nutritional; school-based; web-based; COVID-19;
diet; child; childhood; children; pediatric; pediatrics; weight; obesity; obese; exercise; school; student; students; youth
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Introduction

Since the implementation of COVID-19 restriction measures
to reduce the transmission of the disease, the daily routines of
adults and children have changed dramaticaly. As a
consequence, an increase in energy intake and a decrease in
physical activity (PA) has been reported in schoolchildren[1-3],
affecting their BMI and increasing the severity of overweight
and obesity [1,2]. In Austria, studies have also reported an
increase in body weight and BMI during lockdowns [4-6],
affecting boys especially. Therestriction of daily activities, the
stay-at-home orders, and the closure of playgrounds and sports
facilities led to decreased levels of PA in children. Moreover,
school PA education classes were interrupted, which may have
influenced the observed decrease in cardiorespiratory fitness
measurements reported previously [4]. A decline in PA was
also described worldwide [3,7], being greater among boys and
those who lived in apartments or houses with limited space.
Being physically active has proven beneficial in improving
physical fitness, BMI [8], and markers of cardiovascul ar health,
aswell as bone and mental health [9].

In contrast, obesity isknown to have many health disadvantages.
Thereisadirect correlation between elevated BMI and elevated
risk for cardiovascular diseases, diabetes, musculoskeletal
disorders, cancer, and mental disorders [10,11]. Therefore,
implementing programsto prevent and tackle childhood obesity
is one of the main research aims of the World Health
Organization [12] to maintain children’s health.

Further studies suggest that school-based interventions play an
essential role in the prevention of childhood obesity [13-16].
The combination of PA and nutritional education is most
effective [17]. Additionally, parental involvement in nutrition
and PA [3] interventionsiscrucial to promote healthier lifestyle
behavior. Since parenting practices and parent-child interactions
are formative in children’s heath-related behaviors, studies
suggest that interventions with parental involvement are more
effective [18]. Moreover, parents and children ask for realistic
approaches, such as ideas for active games and activities or
healthful meals and snacks that families can enjoy [19].

Furthermore, study authors have recommend the opportunity
to use web-based interventions to promote healthy behaviors
[14]. Online training programs have been suggested to support
healthy eating and active movement [5,20-22]. A parent-focused
online intervention in Australia led to improvement in
dietary-related practices and self-efficacy [23]. Also, evidence
indicates that implementing web-based programs at schools
could be beneficial, as a high number of people can be reached
and they are easy to conduct [24]. Results from web-based
studies with other outcome variables, such as alcohol drinking
prevention, tobacco knowledge, and eating disorder prevention
in children and adolescents, also indicate the usefulness of
web-based interventions in children and adolescents [24-26].
Communication tools provide useful means to develop digital
health content that can be accessed easily through social media
platforms such as YouTube. However, to be effective, this
content should be age tailored, involve limited equipment [20],
and be ableto motivate children [27]. Compared to face-to-face
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programs, online intervention programs offer advantages such
as convenience and self-engagement with PA. On the other
hand, family income could be a limitation regarding internet
access, mobile device avail ahility, proper space[28], or adequate
equipment [29] to perform PA.

Recent studies have called for further investigations focusing
on a combination of settings [15,17] and on parents
involvement [30]. As the COVID-19 pandemic and its effects
on children increased the severity of childhood overweight and
obesity [1,2], it is of major importance to find away to execute
aweb-based preventative intervention in this specific setting in
order to gather more knowledge, as there is expected to be an
increased risk of other infectious disease outbreaks with climate
change [31].

Therefore, we aimed to examine the effects of a 15-week
web-based nutritional and PA intervention with email support
and parental involvement on BMI z-score among children aged
810 11 yearsduring aschool year that took place in the context
of the COVID-19 pandemic in Vienna.

Methods

Study Design

This intervention study was designed to involve children and
parentsaspart of the EDDY (Effect of Sportsand Diet Trainings
to Prevent Obesity and Secondary Diseases and to Influence
Young Children’s Lifestyle) program. The EDDY program
focuses on nutrition and PA training to prevent childhood
obesity and takes place in primary schoolsin Vienna, Austria.
It wasfounded by the Austrian Academic Institute for Nutrition
in Viennain cooperation with the Institute for Sport Science of
the University of Vienna by a professional team consisting of
physicians, nutritionists, and sports scientists, aswell as students
studying for these professions. The EDDY program was
implemented in 2012 in the primary school VS (Volksschule;
German for “primary school”) Haebergasse 1120, Vienna, and
is part of the school’s fourth-grade curriculum [32]. Thus, all
fourth-grade students are candidates to participate in the study
with previous consent from their parentsor legal guardians. The
planned intervention and all anthropometric measurementswere
performed in the school setting.

In the 2019-2020 school year, a 6-month school-based
nutritional and PA intervention was planned. Dueto the outbreak
of the COVID-19 pandemic, the school-based intervention had
to be stopped after 3 weeks in March 2020, but baseline and
end measurements could still be obtained. During the 2020-2021
school year, an on-site intervention was difficult to schedule
dueto the sustained restriction measures. Therefore, a 15-week
web-based nutritional and PA intervention program was
developed covering areas of knowledge and practices related
to healthy meals, snacks, and drinks, as well as PA. Moreover,
parents received an informative email newsl etter.

Due to the COVID-19 pandemic, the web-based intervention
could only be carried out a one school due to mitigation
restrictions and the Austrian government being stringent with
school studies during that time. To simplify the intervention’s
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feasibility, the intervention sample comprised al 3 of the
school’s fourth-grade classes.

Ethical Consider ations

The study was approved by the research ethics committee at
Sigmund Freud University in  Vienna, Austria
(PAFGRW90O@EFQV 885378). Legal guardians of all children
enrolled in the study provided written informed consent for
participating in the study after receiving an informative letter
about the procedure of theintervention. The children themselves
gave their own consent. The ability to opt out was provided at
any point. All gathered dataiin this study were anonymized. As
the EDDY program is part of the school curriculum,
compensation was not provided to study participants.

Gansterer et al

Description of the Intervention

Theweb-based intervention implemented in this study consisted
of 2 main components: (1) nutritional education and (2)
stimulating a PA routine during a15-week period from February
to June 2021 with 3 videos per week. Educational and movement
content was provided as videos via YouTube. As the videos
were not publicly available, the parents received aweekly email
with alink to access the content. Therefore, parents needed to
instruct their children to watch the videos and support them
with electronic equipment. Figure 1 shows a description of the
intervention and each participant’s role.

Figure 1. Description of the intervention and each participant’s role. EDDY: Effect of Sports and Diet Trainings to Prevent Obesity and Secondary

Diseases and to Influence Young Children’s Lifestyle.

EDDY Team

Teachers

Child

Giving
feedback

Reminding and
supporting teachers

Asking questions
Giving feedback

Coupleunsthy:iv:lkmlyvidouper perweeknndihg:iciluinﬁewotk

Nutrition

Previous nutritional lessonsfrom the EDDY program have been
adapted for web-based training [32]. The educational content
was recorded by nutritional scientists and medical school
students. It includes both theoretical and practical age-targeted
content focusing on food with high nutrient content (vegetables,
fruits, and legumes), relevance of timing in eating, and skills
to prepare and select healthier food choices, such asrecipesfor
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easy, healthy snacksand identification of suitable portion sizes.
The content is based on food groups and the healthy plate [33].
Videos were delivered once a week with a duration ranging
from 10 to 20 minutes.

Additionally, a workbook with worksheets was provided,
including questions about the content of the videos, quizzes,
and practical tasks. Progress was monitored for feedback and
positive reinforcement.
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PA Training

The PA training was designed and conducted by ateam of sports
scientists, physicians, and students. Since we provided
web-based videos and did not have face-to-face contact with
the children, the workouts were designed to not require any
equipment and use only the participants’ own body weight.

Each week, the children received two 25-minute videos via
YouTube; one focused on strength training and the other on
endurancetraining. The strength training started with awarm-up
phase (coordination exercises and warm-up games) that focused
on the correct execution of the subsequent strength exercises.
The intensity of the exercises was slow to moderate. The
warm-up phase was followed by 10 to 15 minutes of strength
training that incorporated 4 to 6 exercises (eg, squats, stretch
jumps, push-ups or plank exercises, spider walking, duck
walking, sit-ups, and wall sitting) for the entire body. Two series
with arepetition count of 15 to 20 repetitions were targeted per
exercise. The strength training was taught in a playful way that
included the use of children’s stories.

The endurance training was structured as follows: The primary
focus was to keep children moving continuously over a
25-minute period. Theintervention included standing endurance
runs, knee runs, heel runs, jumping jacks, frog jumps, boxing
exercises, and gymnastic exercises with moderate to high
intensity. In addition, dances were choreographed to
child-friendly pop music to increase the entertainment factor.
All videos ended with a short rel axation and cool -down session.
Here, yoga and stretching movements were incorporated and
relaxation stories involving fantasy journeysweretold in order
to achieve better body awareness and to recover from the PA.

The videos were repeated 2 times during the 15-week
intervention period to create confidence and enthusiasm for
improving physical fitness through the repetition effect.

Intervention for Parents

A major part of theintervention was the inclusion of parents or
legal guardians. During the intervention period, the parents

Gansterer et al

received an email newd etter every 2 weekswith healthy lifestyle
recommendations, nutrition facts, recipes, and tips on how to
increase the amount of time spent physically active. Information
on how to increase PA during the period of socia distancing
and restriction measures (eg, self-use of outdoor gyms and
playgrounds and indoor family workouts) was aparticular focus.
Also, parentsreceived all theintervention videosfor the children
from their teachers (in the teachers' experience, parents are
always more conscientious when being texted by school staff).
Therefore, they were in charge of providing electronic
equipment and supporting their child in completing the weekly
videos.

I nvolvement of Teachers

Theteachersacted asalink between the children and their legal
guardians. At baseline, they received workbooks and distributed
them to the children. All videos, newsdletters, and information
during the 15 weeks of theintervention were sent to theteachers
and forwarded to the study participants via email. Teachers
interacted closely with the study team, reminded the children
to complete the videos, and checked on their workbooks
approximately every 2 weeks. Every few weeks, the teachers
gave feedback on how the children responded to the content of
the intervention.

Participants

I ntervention Group

Primary school children from the fourth grade at VS
Haebergasse 1120 in the 2020-2021 school year wereincluded
and received 15 weeks of web-based nutritional and PA
intervention. Anthropometric measurements were performed
in February 2021 (before the intervention) and June 2021 (after
the intervention) at the school facility. The children were not
randomly allocated to the intervention group; instead, all fourth
gradersin the 2020-2021 school year wereeligiblefor the study
to make it morefeasible for teachersto organize. Asthe EDDY
program is part of the school’s fourth grade curriculum, only
children opting out did not receive the weekly videos (Figure
2).

Figure 2. Description of theintervention group'stimeline. EDDY:: Effect of Sports and Diet Trainings to Prevent Obesity and Secondary Diseases and

to Influence Young Children’s Lifestyle.

Baseline
Measurement

eDate: February 2021

eIncluded: fourth
graders at the
Haebergasse primary

school in the 2020-
2021 school year
ePerformed by
teachers at
Haebergasse
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Web-based
Intervention

eDuration: 15 weeks

End
measurement

eDate: June 2021

eIncluded: fourth
graders at the
Haebergasse

primary school in
the 2020-2021
school year
ePerformed by EDDY
team at
Haebergasse
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Control Group

For thisanalysis, primary school children from thefourth grade
at V SHaebergasse 1120 in the 2019-2020 school year comprised
the control group. During this study year, no repetitions were
recorded. Therefore, no children were part of both the control
and intervention groups. Anthropometric measurements were
performed in December 2019 (before the planned intervention)

Gansterer et al

and June 2020 (after the planned intervention) at the school
facility. The planned 6-month intervention could not be carried
out due to the outbreak of COVID-19 and state-imposed school
closures. The children were not randomly allocated to the control
group; instead, all fourth gradersin the 2019-2020 school year
were eligiblefor the study to make it morefeasible for teachers
to organize. Therefore, only children opting out were not
included in the measurements (Figure 3).

Figure 3. Description of the control group timeline. EDDY: Effect of Sports and Diet Trainings to Prevent Obesity and Secondary Diseases and to

Influence Young Children’s Lifestyle.

Baseline
Measurement

eDate: December 2019

eIncluded: fourth outbreak

graders at the
Haebergasse primary
school in the 2019-
2020 school year
*Performed by EDDY
team at Haebergasse

Inclusion Criteria

To bedligiblefor thisanalysis, the participants needed to fulfill
the following eligibility criteria: be aged 8 to 11 years, be a
student in the fourth grade at the specific primary school where
the intervention took place, complete all measurements, and
provide written informed consent (both legal guardians and
children).

Exclusion Criteria

Theexclusion criteriawere asfollows: be aged <8 or >11 years,
not be a student in the fourth grade at the specific primary school
where the intervention took place, miss a least one
measurement, change class or school during the intervention,
and not provide written informed consent (both legal guardians
and children).

Outcome M easures

Body weight was measured to the nearest 0.1 kg with a
bioelectrical impedance analysis scale (Tanita MC-780MA)
without shoes or excessive clothing. Body height was eval uated
to the nearest 0.1 cm with a portable stadiometer (Seca) with
the participant standing and maintaining their head in the
Frankfort horizontal plane position without shoes.

BMI was calculated as weight (kg) divided by square of height

(m?) and classified according to age and sex. BMI z-scoreswere
used for further analysis [34]. SDs for the BMI z-scores were
calculated and BMI categories were classified in reference to
Kromeyer-Hauschild et a [35]. The obesity category was
considered as the sum of obesity and extreme obesity.

M easurements were performed at 2 time pointsfor both groups
at the primary school. Dueto COVID-19—related school closures
in December 2020 and January 2021, baseline measurements
of the intervention group were postponed to February 2021.
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No Intervention

eDuration: 6 months
eReason: COVID-19

End
Measurement

eDate: June 2020

e|ncluded: fourth
graders at the
Haebergasse primary
school in the 2019-
2020 school year

*Performed by EDDY
team at Haebergasse

Due to ongoing COVID-19 restrictions and social limitations,
the EDDY team could not perform baseline measurements of
the intervention group themselves, therefore, they were
performed by the teachers at school with the school doctor’s
equipment. To obtain accurate measures, the EDDY team
standardized the measurement procedures among the teachers
by giving instructions via video. End measurements of the
intervention group were performed by the EDDY team. The
control group was measured by the EDDY team at both
measurement time points.

Statistical Analysis

For statistical anaysis, all data were analyzed with SPSS
(version 27; IBM Corp). Continuous variables were expressed
as means (range) and categoria variables were expressed as
absolute numbers or proportions. Age and sex differences
between excluded and included students were determined with

the x? test and Mann-Whitney U test. Age differences between
the study groups were determined using the Mann-Whitney U
test. Shapiro-Wilk tests were performed to determine standard
distribution for BMI, age, weight, height, and BMI z-score at
baseline and for BMI z-score differences over the study period.
BMI z-score differences in groups and between sex over the
study period were assessed using Mann-Whitney U tests. For
all the above tests, statistical significance was considered as
P<.05. BMI z-score differences between study groups within
the BMI categories were tested with the Mann-Whitney U test.
Therefore, the Bonferroni test was used as a post hoc analysis,
for which statistical significance was considered as P<.017.

Results

Study Population at Baseline
At baseline, 125 children (age range 9.25 to 11.75 years) were
eligible to participate in the study (n=68 boys and n=57 girls);
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there were 56 children in the intervention group and 69 students
in the control group. Eventually, 57 children (45.6%) could not
be included due to quarantines or absence from school and
missing measurements; 15 children in the intervention group
and 42 in the control group. The total humber of excluded
students included 22 girls and 35 boys. The mean age in the
dropout group was 10.34 (SD 0.57; range 9.25 - 11.75) years.
The excluded and included students did not differ by sex (P=.15)
but did differ by age (P=.02).

Finally, there were 41 children in the intervention group and
27 in the control group. Anthropometric data for the study
participants are shown in Table 1.

Table. Age and anthropometric data of study participants at baseline.

Gansterer et d

Themean agein theintervention group was 10.2 (SD 0.5; range
9.41 - 11.17) yearsand 10.0 (SD 0.5; range 9.33 - 11.08) years
in the control group. There was no significant differencein age
between the intervention and control groups (P=.09).

At baseline, n=8 (20%) children in the intervention group and
n=4 (15%) children in the control group were classified as obese,
with excessive BMI (=90th percentile) for their age and sex. In
the intervention group, 2 (1 female, 1 male) of 8 children with
obesity were classified asextremely obese (=99.5th percentile).
Additionally, in the control group, 1 (femae) of 16 children
with normal weight was classified as low weight but was
represented as normal weight in the figures and tables due to
the small number. BMI classification at baseline testing and
end testing in each study group is shown in Table 2.

Intervention group, mean (SD) Control group, mean (SD) P value
Total (n=41) Female (n=23) Male (n=18) Total (n=27) Femae(n=12) Male (n=15)
Age (years) 10.2 (0.5) 10.0 (0.4) 10.4 (0.6) 10.0 (0.5) 9.9 (0.4) 10.1 (0.6) 09?
Weight (kg) 43.0(10.8) 40.4 (8.6) 46.3 (12.6) 39.5(9.6) 39.3(11.1) 39.7(8.6) 242
Height (m) 142.8 (6.4) 142.3 (6.4) 1435 (6.5) 142.1(7.3) 142.0(7.9) 142.2 (7.1) 69°
BMI (kgm?) 210 (45) 19.8 (3.6) 22.4(5.2) 19.4 (3.8) 19.3 (4.4) 195 (3.4) 16
BMI z-score 1.0(L1) 0.8(0.9) 1.2(1.3) 0.6(12) 0.5 (1.4) 0.7 (1.1) 17°

M ann-Whitney U test.
bStudent t test.

Table. BMI classification in the study group at baseline testing and end testing.

Control group participants (n=27), Intervention group participants

n (%) (n=41), n (%)

Baselinetesting

Normal weight 16 (59) 24 (59)

Overweight 7 (26) 9(22)

Obese 4(15) 8(20)
End testing

Normal weight 17 (63) 25 (61)

Overweight 4(15) 7(17)

Obese 6(22) 9(22)

Changein BMI z-Score After Intervention

After the implementation of the web-based study, the average
BMI z-score decreased by —0.06 (SD 0.21) in the intervention
group and increased by +0.17 (SD 0.34) in the control group;
this was statistically significant (P<.001) (Figure 4).

Within the normal-weight BMI category at baseline, there was
adtatistically significant difference (P=.006) between the control
group and intervention group for changein BMI z-score. Within
the overweight (P=.039) and obese (P=.062) BMI categories
at baseline, there was no dtatistically significant difference
between the control group and intervention group for change

https://pediatrics.,jmir.org/2024/1/€50289

in BMI z-score. In the intervention group, the percentage of
participants in the overweight BMI category decreased from
22% (n=9) to 17.1% (n=7), representing a change of —4.95%,
and the percentage in the obese BMI category increased from
19.5% (n=8) to 22%(n=9; +2.5%). In the control group, the
percentage in the overweight BMI category decreased from
25.9%(n=7) to 14.8% (n=4; —11.8%), and the percentage in the
obese BMI category increased from 14.8% (n=4) to 22.2% (n=6;
+7.4%).

Figure 5 shows the exact change for BMI z-score within the
BMI classification at baseline.
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Figure 4. Changein BMI z-score during study period. * Mann-Whitney U test: P<.001.
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Figure 5. Changein BMI z-score after 15 weeks within the BMI classifications. * Mann—Whitney U test for each category: normal weight: P=.006;
overweight: P=.039; obese: P=.062. Statistical significance was set after Bonferroni correction at P=.017.
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Changein BMI z-Score After Intervention According
to Sex

Over the study period, the average BMI z-score for girlsin the
intervention group decreased by —0.04 (SD 0.23) and increased
by +0.14 (SD 0.43) in the control group (P=.01). Among the
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boys, BMI z-score decreased by —-0.08 (SD 0.19) in the
intervention group and increased by +0.19 (SD 0.27) in the
control group (P=.004). Figures 6 and 7 show the change for
BMI z-score over the study period by sex and study group at
baseline.

IMIR Pediatr Parent 2024 | vol. 7 | €50289 | p.146
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING

Gansterer et d

Figure 6. Changesin BMI z-score after 15 weeks in boys according to study group. * Mann-Whitney U test: P=.004.
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Figure 7. Changesin BMI z-score after 15 weeks in girls according to study group. *Mann-Whitney U test: P=.01.
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Discussion z-score in primary school children during the COVID-19

In Austria, EDDY is one of the few science-based projects for
the prevention of childhood overweight and obesity and its
secondary causes. When creating the EDDY online program,
we aimed to demonstrate the effect of a web-based nutritional
education and PA training course with email support on BMI

https://pediatrics.,jmir.org/2024/1/€50289
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pandemic. A 15-week nutritional education and PA intervention
was performed, and a control group of the same age and at the
school, but from the prior school year, was used for analysis.
The mean BMI z-score in the intervention group decreased
significantly, by 0.06, over the study period. Here, it should be
noted that the control group was measured during thefirst period
of the pandemic, which might have affected the results due to
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different life circumstances. Recent studies from Austria show
that the first period of the pandemic had the biggest impact on
children’'sBMI [6,36]. However, Brown et a [37] recently also
showed amean decrease of 0.05 inthe BMI z-scores of children
aged 6 to 12 years in a systematic review of 20 RCTs, which
supports the results of this analysis. However, all studies
included took place outside of the context of a pandemic. To
our knowledge, there is no other comparable online nutritional
and PA program that was carried out during the COVID-19
pandemic. Even outside the pandemic context, online
interventions asamethod of overweight and obesity prevention
have not been widely used. Data from international web-based
studies are limited. A positive effect on the eating habits of
children and adolescents is often reported [38]. The
implementation of an online intervention study, such as the
EDDY online program, has numerous advantages. A web-based
model, which was used for this intervention, can be used with
minimal staffing costs [39]. The COVID-19 pandemic led to
difficultiesin performing ordinary on-site intervention studies,
but led to new ways of teaching, such asdistancelearning. Thus,
the study participants in the EDDY online program were able
to take part in the intervention despite school closuresand social
distancing, which could be beneficial in other exceptional
situations, like other pandemics. Moreover, by delivering the
intervention content through videos, children with language
difficulties had the opportunity to repeat the videos as many
times as required and choose their own pace. These could be
advantages of an online setting, but further studiesarerequired.
As reported by the headmaster, the percentage of children in
this primary school with a migratory background and a
non-German first language was very high. Studiesfrom Austria
indicate that children with non-German first languages have a
higher prevalence of obesity [40]. This could be supported by

the higher mean BMI (intervention group: 21.0 kg/m? control

group: 19.4 kg/m?) in this study group. The latest Childhood
Obesity Surveillance Initiative data indicate a mean BMI of

17.2 kg/m?in urban children aged 7 to 11 years[41]. Thiscould
have led to selection bias; therefore, studies need to be carried
out at different schoolsin different regionswith ahigher number
of study participants.

Moreover, using BMI aone to assess children’s body fat has
several limitations [42,43]. BMI cannot determine body fat,
which is essentia to assess cardiovascular and metabolic risk
[44]. Adding waist circumference would be avalid way to assess
visceral fat [43]. However, recent studies have shown that
ng body composition isthe most precise way to determine
children’s body fat [42,45] and therefore their obesity-related
health level. Dueto the COVID-19 pandemic and its mitigation
measures in Austria, the determination of body composition
was not possible in this study, but further studies should use
body composition to evaluate childhood interventions.

Furthermore, studies show that the BMI of children has a high
correlation with the BMI of their mothers and fathers [46].
Therefore, the inclusion of parentsis essential [47,48]. During
the EDDY online program, parents were included in 2 main
ways: indirectly, by having the chance to join their children’s
intervention (eg, engaging in PA training together), and directly,

https://pediatrics.,jmir.org/2024/1/€50289
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by receiving newsletters (eg, healthy meal ideas and outdoor
PA ideas). Studies show that parents are interested in online
interventions, especialy if they have high flexibility [49] and
if they use a realistic approach [19]. This study provided
flexibility for parents and children, as there was no time limit
on accessing the newsl etters and children could make their own
time schedule within a school week. Some studies have also
assessed improved effects when children and parents receive
separate interventions[50]. Hence, devel oping amore enhanced
and more extensive intervention (eg, with informative videos
and online workshops) solely for parents could have potential.

Additionally, web-based studies make it difficult to analyze
participation rates and the duration of attendance [21,51]. As
the EDDY team used YouTube as a sharing platform due to
easy accessibility [21], it was possible to track the views on
videos. Asit was also possible to watch videos more than once,
to engage with the video together with classmates, or to watch
the video but not engage in PA, it was not possible to analyze
the exact participation rate or duration of attendance. Also,
assessing if and how long parents read the newsletters was not
possible. Nonethel ess, the teachers reported a high participation
ratein the beginning, which dightly decreased over the 15-week
intervention. Further studies need to devel op tools for children
and parents to better analyze the duration of attendance and
participation rate per study participant. Furthermore, the content
delivered in this web-based intervention for children needs to
be evaluated through further studies. Borra et al [19] showed
that children request “cool” music. Hence, the EDDY team used
popular music (eg, Disney music) for PA content. Children also
liked the idea of a website solely for them with chatrooms to
communicate with other participants or counsellors [19]. In
Austria, schools often use online platforms to communicate
with children and parents, check attendance rates, and upload
school documents. Using a preexisting school platform and
creating an exclusive section for children where intervention
content can be delivered could, therefore, have potential. This
could lead to easier access and handling. Delivering content via
online games could aso be beneficial [19,52]. Mack et al [53]
concluded that video games as an additional tool could help
increase the compliance of study participants. Protecting
children is very important for parents [19]; data security needs
to be considered carefully when using other technologies.

This study has some limitations that need to be addressed and
could have influenced the results. First, the number of
participating children was small; therefore, our findings may
not generalize to Austria’s child population. Our analyses of
sex and BMI category should be interpreted with caution due
to the even smaller sample sizes. Second, participating children
were from a single school that was already familiar with the
EDDY program, which could have led to higher feasibility and
a better response from the participants and teachers. Third, the
number of participants in the intervention and control groups
differed, which may have led to limited comparability. Due to
the pandemic, many children were missing one measurement
point in the control group because of quarantine, sickness, or
deregistration from school. Consequently, the results need to
be interpreted carefully because of possible selection bias,
though the age difference between the 2 study groupswastested
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statistically prior to the intervention. Fourth, due to mitigation
restrictions, the baseline measurements of theintervention group
could not be obtained by the EDDY team and were instead
obtained by the teachers under close guidance using the school
doctor’s equipment, which may have led to minor differences
in measuring. Fifth, the observation period differed by 10 weeks
between the control and intervention groups, and measurements
in the control and intervention groups were also obtained in 2
different years. This might also have impacted the results due
to possible differences in lifestyle, environment, or mitigation
measures. However, a different approach was not feasible in
this study.

Dueto the COVID-19 pandemic and restricted physical presence
at school, health-prevention interventions were not realizable
on site, but technology-based interventions could be used to
promote age-appropriate health education. The EDDY online
nutritional and PA intervention study with email support aligns
with the goal of using a multicomponent approach to tackling
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childhood obesity and preventing excessive weight gain during
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primary school children, both in the group overall and when
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Abstract

Background: Entertainment media content is often mentioned as one of the roots of children’s unhealthy food consumption.
This might be due to the high quantity of unhealthy foods presented in children’s media environments. However, less is known
about the role of the centrality of food placement, that is, whether foods are interacted with, consumed, verbally mentioned, or
appear unobtrusively. We aso lack longitudinal research measuring both children’s unhealthy and healthy food consumption
behaviors as outcomes.

Objective: Theaimisto connect content analytical data based on children’s actual media diet with panel datain order to explain
children’s food preferences. Moreover, this study not only focuses on the amount of healthy and unhealthy foods children are
exposed to, but also on how these foods are presented (ie, centrally or not). Furthermore, welooked at the question of how parental
coviewing can diminish (or enhance) the effects of unhealthy (or healthy) food depictions, and we measured healthy and unhealthy
consumption as dependent variables.

Methods: We conducted a 2-wave panel study with children and one of their parents (of 2250 parents contacted, 829 responded,
for aresponse rate of 36.84%; 648 valid cases, ie, parent-child pairs, were used for analysis), with 6 months between the 2 panel
waves. We linked the 2-wave panel data for the children and their parents to content analytical data for movies (n=113) and TV
series (n=134; 3 randomly chosen episodes per TV series were used) that children were exposed to over the course of 6 months.

Results. Therewas no significant rel ationship between exposure to unhealthy food presentation and unhealthy (b=0.008; P=.07)
or healthy (b=-0.003; P=.57) food consumption over time. Also, healthy food presentation was unrelated to unhealthy (b=0.009;
P=.18) or healthy (b=0.000; P=.99) food consumption over time. However, there was a significant, positive interaction between
unhealthy food presentation and presentation centrality on unhealthy food consumption (b=0.000; P=.03), suggesting that the
effects of unhealthy food presentation rise with increasing levels of centrality. There was no interaction between unhealthy food
presentation and presentation centrality on the consumption of healthy foods (b=0.000; P=.10). Also, exposure to healthy food
presentation interacted with centrality (b=—0.001; P=.003). That is, when a healthy product was presented at maximum centrality,
it led to less unhealthy food consumption in children. Coviewing did not interact with exposure to unhealthy foods when explaining
unhealthy (b=0.003; P=.08) or healthy (b=-0.001; P=.70) food consumption.

Conclusions: We conclude that simply presenting more healthy foods is not sufficient to combat children’s unhealthy food
preferences. Further regulations may be necessary with respect to representations of unhealthy foods in children’s media.

(JMIR Pediatr Parent 2024;7:€51429) doi:10.2196/51429

KEYWORDS

children; health; unhealthy food preferences; food depictions; centrality; coviewing; longitudinal linkage study; child; food;
eating; diet; dietary; preference; preferences; nutrition; nutritional; diet; media; entertainment; panel; foods; pediatric; pediatrics;
food preference; food preferences
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Introduction

Background

Thereisagreat debate among parents, teachers, politicians, and
marketers as to how the media contributes to the development
of childhood obesity [1]. Recently, meta-analytic data[2-4] and
literature reviews[1,5] summarizing alarge corpus of empirical
studies have suggested that children’s confrontation with media
content, particularly persuasive content—such as traditional
TV commercias[6,7], product placementsin movies[8], brand
presentations in YouTube videos [9], or online advertisements
[10,11]—impacts their food preferences and eating behaviors,
particularly regarding the consumption of foods highinfat, salt,
or sugar.

Media content creates a very narrow food environment for
children. Most of the content children are exposed to presents
foods high in fat, salt, or sugar [12-17]. Thiskind of content is
not only shown most often, the charactersin children’s movies
also consume these items most frequently and evaluate them
predominantly very positively [15]. The consumption of highly
processed productsthat are high in fat, salt, or sugar but low in
nutritional value (ie, minerasor vitamins) is contributing to the
development of overweight and obesity and therefore can be
categorized asunhealthy. The overrepresentation of these foods
in audiovisual media content isindeed worrying [18].

Drawing on the notion of cue reactivity, this paper describes a
nonexperimental study linking content analytical datawith panel
survey data on thefood preferences of children. Wefirst review
the literature on media effects on children’s food preferences
and then explain the goals, methods, and findings of the study.

Prior Work

Regarding children’s media environment, it has been argued
that products integrated within editorial content, interrupting
the content, can be more influential on product choices than
classical advertisements[19]. Thisisespecially truefor children
because they are still developing their cognitive abilities and
might therefore not be aware of attempts to persuade them that
are integrated with the entertainment content [20]. A study on
the Reactivity of Embedded Food Cues in Advertising Model
(REFCAM) [21] found that when such presentations were
integrated within the editorial content, it first led to a kind of
cue reactivity. This cue reactivity revealed itself with an
increased heart rate [22] or ahigher likelihood of thinking about
the presented product [23]. In the next step, this cue reactivity
influenced children’s eating habits [21]. The authors described
this pathway as being influenced by individual susceptibility
factors, such as children’s BMI or age, and also by “the level
of integration” of a product [21]. Thus, how a product is
presented might influence children’s reactions.

Although scholars have theorized that the “food-related media
diet” isaso represented in children’sactual diet, thisassumption
has never been formally tested to date. The available evidence
comes from experimental and survey research focusing on
unhealthy [24-28] and healthy foods [28-30]. Whether healthy
food presentations have the power to influence healthy food
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choices is not entirely clear from current empirical evidence
[19,31].

It might not be sufficient to only consider what food is presented
in media content targeted at children; it will also be necessary
to consider how the presented food isshown [32]. Sincedrawing
attention tothefood is crucia for arousing appetite, reinforcing
appreciation for that food and thus triggering eating behaviors
[21,33] is more likely when the depicted food plays a central
role in the media content. Therefore, presentation centrality,
which iscommonly connected to interaction with aproduct (ie,
whether one of the characters on screen handles a product,
consumesit, or verbally mentionsit) [34], isan important factor
that needs to be considered. A study by Charry [30] showed
that audiovisual presentations of fruit led to higher intentions
of choosing fruit compared to a presentation that was only
visual. Similarly, findings by Naderer and colleagues [35]
suggest that a character handling or consuming the food elicits
higher food consumption for the presented snack compared to
the food being only visually presented.

Furthermore, socia factors can play acrucial rolein influencing
obesity in children [36]. Parents heavily shape their children’s
food environment and thus play a significant role in both
establishing children’s food preferences and gatekeeping the
media food environment of their children [37]. The theory of
parental mediation states that parents' behaviors can influence
how children access, receive, process, and react to media content
and to what extent children adopt behaviors presented in media
[38]. Parental mediation encompassesavariety of distinct social
behaviors [39] that can be important in the prevention of
negative media effects in children [40]. One behavior is called
socia coviewing, which is the joint viewing of media content
by parents and children without necessarily talking about the
content [39,41].

Experimental datameasuring food choicesand eating behaviors
shortly after exposure to persuasive content suggest that media
depictions do significantly shape unhealthy eating behaviors
among children [3,4]. However, as valuable as experimental
studies are, they do not alow conclusions about long-term
effects, and they typically test specific food depictions, not the
food-related media diet as a whole. Cross-sectiona data
examining the correlation of mediaconsumption and children’s
BMI indicate that children with factors such as extensive TV
viewing also are more prone to be overweight or obese [42].
Some first longitudinal examinations also speak to this
relationship [43,44]. However, these studies do not take into
account the actual content that children are exposed to.

Goal of This Study

With an extensive and externally valid design, this study aimed
to link content analytical data on children’s actual audiovisual
media content—that is, food depictionsin moviesand TV series
they were exposed to—with their food preferences, measured
with survey data. This study used panel datafrom children and
their parents over 6 months. The content analytica data
represent the appearance and centrality of unhealthy foods, but
also—as another urgent area for research—those of healthy
foods. The survey data included parental coviewing measures
that may diminish (or enhance) the effects of unhealthy (or
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healthy) food depictions. As dependent variables, unhealthy,
but also healthy, food consumption of children was integrated
within the model.

Methods

Ethical Consider ations

The study was approved by the ethics committee of the
University of Vienna (00343) and the principal s of the respective
schools. Prior to each wave, the children were asked to take
home an information sheet, a consent form, and a survey for
their parents. All children who returned aconsent form that was
signed by one of their parents at the first measurement point
(T1) were then asked for their oral consent; if they agreed, we
interviewed them individually and measured their weight and
their height. Data were anonymized.

Procedure

Overview

This longitudinal linkage study combined survey data from
parents and children with content analytical data. A 2-wave
panel study was conducted with children and 1 of their parents
(n=648) with 6 monthsin between the 2 panel waves. The study
combined this approach with a content analysis of movies
(n=113) and TV series(n=134; 3 randomly chosen episodes per
TV series) that the children or their parents indicated they had
been watching during the last 6 months at the second
measurement point (T2).

Panel Survey

The datafor this study originated from alarger project for which
a 2-wave panel survey was conducted among a convenience
sample of children and parents who were recruited via primary
schoolsin Austria.

Parents were told that the purpose of the study was academic
and that participation was voluntary. We ensured that both the
children and their parents were aware that they could withdraw
their consent or choose not to answer at any point in time. All
parent surveys that were returned were then matched with the
data provided by the children. This procedure was followed for
both waves. The data for the first wave were collected from
March to May 2019; data for the second wave were collected
6 months | ater.

Initially, the required documents were handed out to
approximately 2250 children in 12 primary schools (n=6, 50%
of the schoolswerein urban areasand n=6, 50% in rural areas).
Overal, the response rate was 36.84%; thus, initialy, 829
children returned the signed informed consent form. Due to
some cases of illness and other issues, 795 children were
interviewed at T1; 734 of the children at T1 participated again
at T2. Comparing the children who remained with those who
dropped out revealed no significant difference with respect to
gender (P=.96), age (P=.66), or BMI (P=.29)

Moreover, 778 of the children's parents again returned a
questionnaire at T2. For the analysis, our primary interest was
the data from the children who participated in both waves
(n=734). However, the parents’ answers were also important to
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obtain a good picture of what audiovisual content children
watched during the 6 months between the 2 measurement points.
Overall, 559 parents at T2 filled out the questions concerning
their children’s consumption of audiovisual content. To
construct ameaningful linkage, only caseswith at least 3 named
movies or TV series over the past 6 months according to the
data provided by children or by their parents were included.
Following this procedure, the final analyses were based on the
data of 648 children aged between 5 and 11 years (T1: mean
age 7.78, SD 0.50 years[n=15 missing]; n=313, 48.3% femae
[n=17 missing]; T2: mean age 8.26, SD 1.24 years; n=313,
48.4% female).

Content Analysis

To determine the sample for the content analysis, the movies
and TV series that were named by children and parents in the
open-ended questions about past media consumption and the
parents’ selectionsfrom alist in the parental survey at T2 were
combined. All movies and TV series that were watched by at
least 5 children were considered. Furthermore, audiovisua
content named by achild or aparent wasonly coded if the child
had watched at least 3 different moviesor TV series. However,
to avoid excessive dropout, moviesand TV serieswereincluded
if they were mentioned by fewer than 5 childrenif at least 1 of
them had not mentioned at least 3 other moviesor TV series.

The following criteria were applied to determine whether the
movies and TV series were relevant for this study: First, all
movies and TV series were excluded that were inappropriate
for children according to their age rating (we included age
ratingsup to 12 years). Second, al mediacontent was excluded
that did not have a clear storyline; hence, game shows,
educational TV series, and cooking showswere removed. Third,
all media content was excluded that was not available in
German. Finally, moviesand TV serieswere excluded that were
not available on streaming platforms or on DVD/BluRay. If
multiple movies from the same movie series had been named,
a randomizer selected one, again taking into account their
availability on streaming platforms or via the Vienna Public
Libraries; also, arandomizer selected 3 episodes from each TV
seriesfollowing the same procedure. Thefinal sample consisted
of 113 movies and 3 episodes each from 134 named TV series.

M easures

Exposure to Unhealthy and Healthy Products

To determine the independent variable, that is, the children’s
audiovisual content exposure (ie, movies or TV series) within
the 6 months between the 2 waves, the children and their parents
were asked which movies and TV series they had seen during
this period. In addition to this open-ended question, the parental
survey also contained alist of (at the time) popular audiovisual
media content for children, as well as content specifically
directed at children that was currently available on Netflix
(Netflix, Inc) or Amazon Prime Video (Amazon.com, Inc, from
which parents were able to choose.

Then, all food and beverage placements within each scene of
the 113 moviesand 3 episodesfrom each of 134 TV serieswere
coded; scenes were defined as 5-minute segments. Five coders
wereextensively trained and, after completing atotal of 2 rounds
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of reliability testing involving a total of 450 scenes, were
deemed reliable (heathfulness of the product: Krippendorff
0=0.79; food presentation centrality: Krippendorff a=0.85).

Each food placement (n=12,358) was either deemed healthy,
unhealthy, or mixed. This differentiation was based on the
recommendations of the World Health Organization [45] and
former studiesasfollows: (1) unprocessed productswith ahigh
nutritional value were categorized as healthy, including water,
unsweetened tea and juice, and fruit and vegetables (n=2953,
23.9% placements); (2) highly processed products high in fat,
salt, and sugar were categorized as unhealthy, including sweets,
french fries, and soft drinks (n=4926, 39.7%); and (3) products
that included healthy as well as unhealthy ingredients were
categorized as mixed products, including combined meals
(n=4479, 36.2%). However, this study focused on the exposure
effects of healthy or unhealthy products.

The total number of healthy and unhealthy placements within
each watched movie or TV series (in the latter case, we added
up the data from the 3 episodes we coded) per child was
calculated; each child saw a mean 20.87 (SD 9.36) unhealthy
products and a mean 11.23 (SD 4.43) healthy products.

Additionally, food placement centrality, that is, whether the
placement was afocal point (if one of the characters on screen
interacted with the product, consumed it, or verbally mentioned
it, it was scored a 1; if it was not afocal point, it was scored a
0) was coded. Overall, 7738 (62.4%) product references
appeared as focal points. The total number of focal-point
placements within each watched movie and TV series per child
was calculated (mean 36.99, SD 13.25 placements).

Coviewing
Based on on the work of Valkenburg and colleagues [41],
parental coviewing was measured with 4 items on a 7-point

Likert scale at T1 (1=never to 7=very often [in response to the
guestion “How often do you watch amovie/TV seriestogether

Table. Description of measured variables.

Matthes et &l

with your child because you both like it?’]; a T1: Cronbach
0=0.82; mean score 4.51, SD 1.47) in the parental survey.

Food Preferences

The dependent variables were measured in the panel survey of
the children. We assessed how often the children consumed
unhealthy food with 4 items (“How often do you eat [drink]
sweets/salty snacks/soft drinks?’; 1=never to 4=very often; at
T1: Cronbach 0=0.65; mean score 2.20, SD 0.60; at T2:
Cronbach a=0.68; mean score 2.19, SD 0.57). Furthermore, the
children’s healthy food consumption was assessed with 3 items
(“How often do you eat [drink] fruit/vegetables/water?’; 1=never
to 4=very often; at T1: Cronbach a=0.54; mean score 3.36, SD
0.56; at T2: Cronbach a=0.61; mean score 3.41, SD 0.55). In
an additional analysis, water was excluded from the index,
which did not affect the findings reported in the Results section.

Control Variables

The children’s BMI at T1 was included as a control variable.
Therefore, the children’ sweight and height were measured. For
the analyses, their zZBMI (SD score of BMI [46]) was cal culated
to adjust their BMI to their age and their gender (T1: n=628;
zBMI: mean 0.09, SD 1.12; n=90, 14.3% overweight; n=33,
5.6% obese; n=20 missing). Furthermore, the children’soverall
audiovisua mediaexposure was included as a control variable.
Children’s media consumption was assessed at T2 using 2 items
that respectively focused on movies (“How many movies are
you allowed to watch on TV or on the internet at home in one
week?’; 1=none, 2=one during the weekend, 3=one per day,
4=asmany as| want) and TV series (“How many seriesareyou
allowed to watch on TV or on the internet a home in one
week?’; 1=none, 2=one episode; 3=several episodes, 4=asmany
as| want). Theitemsformed areliableindex (Cronbach a=0.63;
mean 2.58, SD 0.65). Furthermore, we controlled for the
children’s age (mean age 7.78, SD 0.50 years; n=15 missing)
and gender (n=313, 48.3% female; n=17 missing).

Table 1 provides an overview of variables used in the models.

Variables

Values, mean (SD)

Unhealthy food consumption (score; wave 1)
Unhealthy food consumption (score; wave 2)
Healthy food consumption (score; wave 1)
Healthy food consumption (score; wave 2)
Age (years, wave 1)

BMI (score; wave 1)

Media consumption (score; wave 2)
Unhealthy food presentations (n; wave 2)
Healthy food presentations (n; wave 2)
Focal-point placements (n; wave 2)

Coviewing (score; wave 1)

2.20 (0.60)
2.19 (0.57)
3.36 (0.56)
3.41 (0.55)
7.78 (0.50)
0.09 (1.12)
2.58 (0.65)
20.87 (9.36)
11.23 (4.43)
36.99 (13.25)
451 (1.47)
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Statistical Analysis

A moderated regression analysiswas performed controlling for
healthy or unhealthy food consumption as autoregressive paths.
All predictors were entered simultaneously and terms were
mean-centered prior to computing interaction terms.

Results

The expectationswere that exposure to unhealthy food products
would be (1) positively related with unhealthy food consumption
and (2) negatively related with healthy food consumption.
Neither of these expectations found support. There was no
significant relationship between exposure to unhealthy food
presentations and unhealthy (b=0.008; P=.07) or hedthy
(b=—-0.003; P=.57) food consumption over time. Moreover, this
study examined how healthy food presentations in children’s
mediawould relate to unhealthy and healthy food consumption
over time. As indicated in Table 2, there were no significant
relationships (unhealthy food consumption: b=0.009; P=.18;
healthy food consumption: b=0.000; P=.99).

We found that exposure to unhealthy food presentations and
presentation centrality had a significant positive interaction
effect with unhealthy food consumption (b=0.000; P=.03). The
positive sign of the interaction suggests that the effects of

Matthes et &l

unhealthy food presentation rose with increasing levels of
centrality. The probing of theinteraction [47] isshownin Figure
1: starting from a level of presentation centrality of 1.65, the
relationship is significantly positive (b=0.088; P=.05) and rises
to an effect of b=.034 (P=.03). However, unhealthy food
presentation and presentation centrality had no interaction with
the consumption of healthy foods (b=0.000; P=.10).

When it comes to healthy food presentations, there was also a
significant interaction with centrality (b=—0.001; P=.003). As
can be seen in Figure 2, only for low food presentation
centrality, there was an effect of exposure to healthy foods on
unhealthy food consumption. Probing of thisinteraction revealed
that for amean-centered centrality lower than —5.196, the effect
of healthy food presentations was significantly positive (P<.05)
and was largest for the lowest centrality (b=0.40; P=.003). For
values of centrality higher than 31.434, the effect turned
significantly negative (P<.05) and was largest for the highest
centrality (b=—0.07; P=.009). This means that when a healthy
product was presented at maximum centrality, it led to less
unhealthy food consumption in children. In contrast to
expectations, heathy food presentation and presentation
centrality had no interaction with healthy food consumption
(b=—-0.000; P=.22). Presentation centrality had no significant
relationship with unhealthy food consumption (b=-0.005;
P=.21) or healthy food consumption (b=0.001; P=.71).

Table. Unstandardized coefficients for predicting unhealthy food consumption (n=591; Ré=0.299).

Predictors Unhealthy food consumption (wave 2)

b (SE) P value®
Constant 1.608 (0.175) <.001
Unhealthy food consumption (wave 1; autoregres-  0.384 (0.037) <.001
sive)
Gender 0.087 (0.041) .03
Age (wave 1) -0.050 (0.017) .004
BMI (wave 1) -0.014 (0.018) 43
Media consumption (wave 2) 0.111 (0.034) .001
Unhealthy food presentation (wave 2) 0.008 (0.005) .07
Healthy food presentations (wave 2) 0.009 (0.007) .18
Presentation centrality (wave 2) -0.005 (0.004) 21
Coviewing (wave 1) 0.044 (0.013) .001
Unhealthy food presentations x presentation 0.000 (0.000) .03
centrality
Unhealthy food presentations x coviewing 0.003 (0.002) .08
_Healthy food presentations x presentation central-  —0.001 (0.000) .003
ity
Healthy food presentations x coviewing -0.002 (0.003) .60

aSignificant P values areitalicized.
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Figure 1. Effects of unhealthy food presentations on unhealthy food consumption by presentation centrality.
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Figure 2. Effects of healthy food presentations on unhealthy food consumption by presentation centrality.
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Coviewing did not interact with exposure to unhealthy products
in audiovisual media when explaining unhealthy (b=0.003;
P=.08) or hedthy (b=—0.001; P=.70) food consumption behavior
of children over time. It adso did not interact with the
presentation of healthy products with regard to unheathy
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(b=—0.002; P=.60) or hedthy (b=0.001; P=.74) food
consumption. Surprisingly, coviewing was associated with
higher unhealthy food consumption over time (b=0.044;
P=.001), but it was unrelated to healthy food consumption
(b=0.005; P=.69).
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Asfor the controls, boyswere morelikely than girlsto consume
unhealthy foods, and age was positively correlated with
unhealthy food consumption. Both gender and age were
unrelated to heathy food consumption. Overall media
consumption was positively related to the consumption of

Matthes et &l

unhealthy foods and unrelated to healthy food consumption.
Children’s zBMI had no relationship with either type of food
consumption. Tables 2 and 3 show detailed findings from the
controls.

Table. Unstandardized coefficients for predicting healthy food consumption (n=591; Re=.322).

Predictors Healthy food consumption (wave 2)

b (SE) P value®
Constant 1.431 (0.175) <.001
Healthy food consumption (wave 1; autoregres- 0.537 (0.035) <.001
sive)
Gender 0.010 (0.040) .80
Age (wave 1) 0.021 (0.017) 21
BMI (wave 1) -0.015 (0.017) 40
Media consumption (wave 2) -0.020 (0.032) .53
Unhealthy food presentations (wave 2) —0.003 (0.004) 57
Healthy food presentations (wave 2) 0.000 (0.006) .99
Presentation centrality (wave 2) 0.001 (0.004) 71
Coviewing (wave 1) 0.005 (0.012) .69
Unhealthy food presentations x presentation 0.000 (0.000) >.99
centrality
Unhealthy food presentations x coviewing -0.001 (0.001) .70
Healthy food presentations x presentation central-  —0.000 (0.000) 22
ity
Healthy food presentations x coviewing 0.001 (0.003) 74

gignificant P values areitalicized.

Discussion

Principal Results and Comparison With Prior Work

Evidence is abundant for the effects of unhealthy food
presentation in children’s media on children’s consumption
behaviors [4,19,48]. The aim of this study was to revisit this
evidence, not only with respect to the presentation of unhealthy
foods, but also healthy ones. For the first time in the existing
research, content analytical data from movies and TV series
that children were exposed to over atime span of 6 monthswere
combined with panel datafrom children and their parents. With
this data linkage design, this study could test how effects
evolved over time.

As the findings reveal, even though unhealthy food exposure
was much higher overall, exposure to unhealthy and healthy
foods alone was not related to children’s healthy and unhealthy
consumption behaviors. The results show that the centrality
with which the products were presented greatly mattered for
the relationships. When foods were presented centrally, that is,
when they were zoomed in on or when the charactersinteracted
with them, consumed them, or verbaly mentioned them,
exposure to unhealthy food presentation was positively related
to unhealthy food consumption. This effect can be explained
by the fact that centrality eases the perception of unhealthy
foods, thus increasing cue reactivity, leading to a“wanting” of

https://pediatrics,jmir.org/2024/1/€51429

that product [33]. That is, centrality plays arole in reminding
children about their food preferences.

Interestingly, thisrelationship was different for the presentation
of healthy foods. For healthy foods, centraly placed healthy
food products were negatively related to unhealthy food
consumption. One could argue that children are made aware of
the importance of healthy foods for their diet and thus their
preference for unhealthy foods decreases. Yet to create such an
awareness, a central placement of the food is necessary. Of
course, more empirical evidence is needed to corroborate that
claim.

However, when healthy foods were placed noncentrally, they
were positively related to children’s consumption of unhealthy
food over time. This finding isin line with a prior study [19]
suggesting that healthy food placement can promote unhealthy
eating behaviors. Subtle presentation of healthy foods can
activate children’s inherent preference for unhealthy foods, for
instance, by serving as a cue for appetite [32]. When appetite
is cued, then children automatically prefer unhealthy over
healthy options. However, when the centrality of healthy foods
rises, this automatic process may be impeded; children may be
reminded about the importance and necessity of healthy food
and consume less unhealthy food over time. Again, the precise
underlying mechanisms remain to be studied. Overall, even
though unhealthy foods were presented more often, the amount
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of food exposure was not a key element influencing unhealthy
food consumption. However, persuasive strategies (ie, centrality)
in connection with unhealthy as well as healthy food
presentation are more important in that regard.

Against expectations, foods presented in the mediathat children
were exposed to did not show any relationship to healthy food
consumption. Healthy food consumption could hardly be
explained empirically. One explanation could be that children
have an inherent preference for unhealthy foods [49,50]. Asa
consequence, unhealthy food consumption may be triggered
more easily as compared to healthy food consumption. Thisis
also in line with former research testing the effects of different
persuasive strategies concerning healthy food consumption
[23,51,52]. It seems that more than just a central placement is
needed to positively impact children’s healthy eating habits
[32].

Finally, coviewing by parents did not moderate the effects on
healthy and unhealthy food consumption; however, it was
positively related to unhealthy food consumption overall. This
finding isarguably hard to explain, astheory would suggest the
opposite. Perhaps coviewing exerts an indirect effect: when
coviewing, parents, too, are exposed to unhealthy food
presentations (which are clearly dominant in children’s media)
[15], and they may also be affected by them. These effects on
parents may then, in asecond step, facilitate the unhealthy eating
habits of their children. In such a scenario, potential effects on
children could run via 2 paths: unhealthy food presentation
could shape children’s eating behaviorsdirectly (ie, by affecting
them), and indirectly (ie, by affecting their parents, who then
affect their children). This indirect mechanism is certainly
speculative and cannot be properly tested in a panel survey; it
would thus necessitate strict experimental designs.

Limitations and Future Research

This study relied on self-reported data when assessing the
specific movies and TV series that children were exposed to.
Asaways, such sdlf-reported data are proneto perceptual biases,
as specific movies and TV series may be more likely to be
mentioned for reasons that cannot be measured. However,
considering that in this study both children and parents were
asked about movies and TV series, and content viewed over 6
months would generally be possible to remember, we are
confident that we obtai ned an account of the content the children
wereexposed to. Also, when it comesto the dependent variabl es,
self-reported consumption behaviors, which are not the same
as actual food choices, were assessed [53]. Related to that, this
study can only make correlative conclusions regarding the
rel ationship between mediated exposureto foodsand children’s
consumption behaviors.

The sample relied on the most frequently was movies and TV
series. However, this study was unable to include smartphone
content or determine the type of screen on which the content
was consumed. For the age group of this study (between 5 and
11 years) and their typical content preferences, this seemed
reasonable. In addition, themodels controlled for overall media
consumption to rule out effects of the frequency of exposureto
other content not assessed in this study, but future research
should take a 360 degree account of children’s mediadiet. This
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may be challenging for practical reasons, but integrating several
types of content in one study is important. Relatedly, we did
not predict reciprocal relations (ie, food presentation by
consumption), because food presentation refers not only to
exposure, but also to content, and the content of the movies
cannot be predicted by consumption. However, future research
should follow up on this.

This study focused on the centrality of presentation. As
important as centrality is[33], itisonly one presentation factor
that may shape food preferences [32]. Also, this study did not
explicitly distinguish between several types of centrality, such
as interacting with a product, consuming it, or mentioning it.
When it comes to coviewing, several dimensions should also
be distinguished in future research, such as intentional versus
passive coviewing. Moreover, the age range used in this study
deserves further scrutiny. Children younger than 5 years are
frequently exposed to media content containing food. These
children are, arguably, particularly susceptible to the
presentation of unhealthy and healthy food and thus deserve
more attention. Finally, no data on the specific schools the
children were attending were collected since these would not
have been in line with the ethical standards regarding
anonymization. Therefore, this study was not able to control
for schoolsin the models.

Conclusions

When discussing the roots of children’s unhealthy food
consumption and childhood obesity, educators, journalists, and
policy makers have been very quick to point their fingers at the
media, particularly mediathat targetsayoung audience. At first
sight, the evidencefor the media srolein obesity and unhealthy
consumption is overwhelming. Not only are unhealthy foods
presented more frequently, more prominently, and more
positively as compared to healthy foods [15,54], experimental
[19,24,28,48] and survey research [43,44] al so suggeststhat the
presentation of unhealthy foods can significantly shape
unhealthy consumption habits among children.

Thisstudy demonstrates 3 things. First, the findings of this study
suggest a more nuanced picture. Linking panel survey datato
content analytical dataon the content that children were exposed
to showed that unhealthy or healthy presentation alone were
not related to healthy or unhealthy consumption behaviors. Such
relationships may be observablein forced-exposure experimenta
studies with strong stimuli and measures briefly after stimulus
exposure, but not in alongitudinal study sampling actual content
[55].

Second, and related to that, this study shows that the way in
which foods are presented matters. Centrally placed unhealthy
foodsdoinfact show apositiverelationship to unhealthy eating
behaviors; centrally placed healthy foods, however, appear to
have the opposite effect. Also, healthy foods placed noncentrally
seem to prime unhealthy eating habits, not healthy ones.

Third, by and large, children’'s movies and TV series seem to
bemorelikely to be positively related to unhealthy than healthy
eating behaviors. Healthy consumption behaviors were
completely unrelated to exposure to media content. Also, when

JMIR Pediatr Parent 2024 | vol. 7 | €51429 | p.160
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING Matthes et &l

centrality was low, even healthy foods in the mediaseemedto  among children. Most importantly, the call to simply place more
foster unhealthy consumption. healthy foods in children's media may, according to our

Overall, these findingsinform and qualify the debate about the
media simpact on healthy and unhealthy consumption behaviors

findings, not be sufficient to combat unhealthy eating and
childhood obesity.
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Abstract

Background: Fathersplay apivotal rolein parenting and child feeding, but they remain underrepresented in intervention studies,
especially those focused on disadvantaged populations. A better understanding of fathers' experiences and needs regarding support
access and child nutrition information in the context of disadvantage can inform future interventions engaging fathers.

Objective: Thisstudy aimsto explorefathers’ experiences; perceived enablers; and barriersto accessing support and information
related to parenting, child feeding, and nutrition and to co-design principles for tailoring child nutrition interventions to engage
fathers.

Methods: Australian fathers of children aged 6 months to 5 years with lived experience of disadvantage participated in
semistructured interviews and co-design workshops, primarily conducted via videoconference. Creative anal ogies were used to
guide the ideation process in the workshops.

Results: A tota of 25 interviews and 3 workshops (n=10 participants) were conducted, with data analyzed using reflexive
thematic analysis and the Capability, Opportunity, and Motivation—-Behavior model. The interview data illuminated factors
influencing fathers initiation in seeking support for parenting, child feeding, and nutrition, including their experiences. It
highlighted fathers’ diverse information needs and the importance of an inclusive environment and encouragement. Enablers and
barriers in accessing support related to parenting and child nutrition were identified at the individual (eg, personal goals and
resource constraints), interpersonal (family support and false beliefs about men’s caregiving role), organizational (inadequate
fathering support), and systemic level s (father-inclusive practice and policy). Digital datacollection methods enabled Australia-wide
participation, overcoming work and capacity barriers. Videoconferencing technology was effectively used to engage fathers
creatively. Key principles for engaging fathers were co-designed from the workshop data. Interventions and resources need to
be father specific, child centered, and culturally appropriate; promote empowerment and collaboration; and provide actionable
and accessible strategies on the what and how of child feeding. Fathers preferred multiformat implementation, which harnesses
technology-based design (eg, websites and mobile apps) and gamification. It should be tailored to the child's age and targeted at
fathers using comprehensive promotion strategies.

Conclusions. Fathersfaced barriersto accessing support and information related to parenting and feeding that may not adequately
address their needs. Future interventions could integrate the co-designed principles to engage fathers effectively. These findings
have implications for health service delivery and policy development, promoting father-inclusive practice.

(IMIR Pediatr Parent 2024;7:€57849) doi:10.2196/57849
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Introduction

Background

Nurturing care is a central tenet for fostering optimal growth
and development in children. This supportschildrenin attaining
good health through adequate nutrition, feeling safe and secure,
and receiving responsive caregiving and learning opportunities
[1]. Child feeding that focuses on the reciprocal positive
relationship between the caregiver and the child is an
opportunity that integrates all components of nurturing care.
Efforts to promote early childhood development recommend
incorporating responsive caregiving as part of interventions
aimed at optimizing the nutrition of young children [2].

Fathers play a pivotal role in nurturing care, including feeding,
andinfluencing children’seating [1,3]. Although mothers often
take on the primary responsibility for feeding children, fathers
increasingly participatein various aspects of child feeding, from
selecting and preparing foods to sharing family meals [4-6].
Despite an emerging trend of involving fathersin parenting and
child health research, there is limited evidence documenting
fathers' experiences and needs regarding nutrition and feeding,
and they remain underrepresented in intervention studies[7,8].
In a 2017 systematic review of randomized controlled trias
(RCTs) targeting child obesity prevention and treatment
(n=213), only 10% of participants were fathers, and just 2
studies reported targeted attempts to recruit fathers [9].

A barrier to the inclusion of fathersistheir reported reluctance
to participate in research even when invited, as they may doubt
they have contributions to make to studies on children’s eating
[10]. On the basis of their own research experience, Mouraand
Philippe [10] found that fathers with a lower socioeconomic
background expressed discomfort with being involved in
research, perceiving researchers astoo knowledgeableto provide
additional insight into their work. In another survey study
(n=303), >80% of fathers perceived their underrepresentation
in child health research as stemming from not being invited to
participatein these studies[11]. Fathersliving with disadvantage
can be considered as hard to reach because of structural barriers,
including work commitments, limited financial resources, low
literacy, or reduced capacity to travel [12]. Consequently,
researchers have tended to focus on populations that are easier
to reach, typically more advantaged mothers. Targeted strategies
are necessary to make participation more accessible and
engaging for fathers, particularly those facing disadvantage.
Remote and digital data collection methods emerge as promising
tools to engage with disadvantaged populations, breaking
structural barriersto inclusive participation [13]. The nature of
remote technologies, in which participants operate within their
settings and control their devices and degree of involvement,
also creates a safe environment and balances power dynamics
between researchers and participants.

Understanding how to tailor research and service design,
including intervention objectives and content, delivery mode,

https://pediatrics,jmir.org/2024/1/€57849

and location, is crucial for the effective engagement of fathers.
Moura and Philippe [10] identified practica facilitators to
enhance the inclusion of fathers in child nutrition research,
including explicitly recruiting fathers rather than parents,
offering web-based participation options, and using interactive
methods. However, these suggestions have emerged from
reflection and review rather than directly drawing on the lived
experiences of fatherhood. To develop tailored interventions
that will optimize child nutrition and maximize success in
reaching fathers from diverse backgrounds, participatory
research, in which fathers are considered experts in their lived
experience, may produce more concrete and realistic solutions.

Objectives

Understanding fathers’ experiences and needs regarding child
nutrition interventionsin the context of disadvantage caninform
future intervention development. This research aimed to
understand the following: (1) fathers' experiences; perceived
enablers and barriers in accessing support and information
related to parenting, child feeding, and nutrition and (2) how
child feeding and nutrition interventions can be effectively
tailored to engage fathers through co-design.

Methods

Ethical Considerations

Both studies were approved by the Queensland University of
Technology (QUT) Human Research Ethics Committee
(2022-5253-7746 and 2023-6687-16117).

Context

The data presented in this paper come from the research project
Dads at Meatimes (DAM), which consisted of 3 phases: a
web-based survey (phase 1), interviews (phase 2), and co-design
workshops (phase 3). The overarching research explored the
feeding roles and practices of Australian fathers in the context
of disadvantage. The survey and interviews were conducted in
2022, informing the subsequent co-design workshops in 2023.
All studies primarily used digital tools because of the COVID-19
pandemic, during which digital data collection became more
common. This paper focuses on findings from the interview
and workshop phases.

Theinterviews aimed to explore three aspects:. (1) paternal roles
and contributions in child feeding, (2) enablers and barriersto
responsive feeding practices, and (3) experiencesand perceived
enablers and barriers in accessing support and information
related to parenting, child feeding, and nutrition. Objectives 1
and 2 have been reported elsewhere [14]. This paper focuses
on data from the interviews, which contribute to objective 3.

The co-design workshops aimed to gain insight into how child
feeding and nutrition interventions can be effectively tailored
to engage fathers. The workshop uses co-design as a
participatory approach, methodol ogy, and method that includes
end users in the intervention’s conception, development, or
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evaluation [15]. Underpinned by the principles of equity and
partnerships [16], co-design seeks to build capacity, harness
creativity, and deepen collaboration between professionals and
people experiencing or impacted by the issues [17-19]. Thus,
co-design has the potential to create socially and contextually
appropriate solutions aligned with the circumstances and
contexts of end users [20]. The DAM project aligns with the
Kennedy et al [21], extended model of the co-design framework
originally developed by Trischler et a [22]. The framework is
inherently iterative, with an evolving and flexible design process
of resourcing, planning, and recruitment, which is reflective of
different study phases and multiple workshops. An overview
of the 7 steps and their alignment with the DAM study phases
isdepicted in Figure 1 [21,22].

Phases 1 and 2 of the DAM study served as the first step
(resourcing) in Figure 1 to gain an understanding of the issue.

Soetd

Of the 264 fathers who completed the survey, two-thirds
reported having prepared meals (67%) and assisting their child
with eating (69%) at least once aday. More than three-quarters
(77%) of participants were food insecure, and 55% reported
having unmanaged stress[23]. From the interviews (objectives
1 and 2), personal, interpersonal, and systemic enablers (eg,
food skills, adequate resources, and support) and barriers (eg,
low self-efficacy in feeding, financial and menta strain, food
insecurity, and gendered stereotypes) were identified as
influencing paternal feeding experiences[14]. Theinsightsfrom
phases 1 and 2 informed the workshop's scope, aim, and
activities for engaging fathers in child nutrition interventions.
These findings underscored the need for intervention design
that harnessed fathers' lived experiences to provide tailored
strategies.

Figure 1. Overview of the co-design framework and mapping to the study phases and activities of the Dads at Mealtimes project.

Resourcing \ /

Phases 1 and 2: /\

literature review,
survey and interview Recruitment Sens"tizing

data collection &
analysis

Phase 3: Phase 3: familiarizing
PL& c recruitment via fathers with the
l"ll"llﬂg invitation to context and process,

fathers from
phases 1 and 2,
through email and
phone call.

providing participant
information, exemplar
slides, and pre-
waorkshop video via
email

Phase 3: discussion with
research team and
stakeholders; pilot

testing of workshop,
and refinement of
activities after reflection
and planning for
recruitment

Theoretical Framewor k

The conceptual framework for the broader study incorporates
the Capability, Opportunity, and Motivation—Behavior (COM-B)
model of behavior change [24]. This model conceptualizes
capability, opportunity, and motivation asthe main components
for facilitating behavior change. Adopting thisbehavior change
perspective provides a basis for highlighting key attributes in
engaging fathers in child nutrition. Consequently, it integrates
findings from phases 2 and 3 to inform intervention design.
Positionality

The researchers positionality is of pivotal importance as
coconstructors of meaning in both studies. The first author
(JTHS), a mae PhD student, conducted recruitment and
performed data collection and analyses for both the interview
and workshop studies. Not a father himself but involved in
caring for young children within an extended family household,
he has a background in nutrition and dietetics and completed
training in qualitative research. The coauthors (KAB, SN, RB,
and DG) are academic dietitian-nutritionists speciaizing in
child nutrition and have experience in qualitative research and
co-design. They are mothers of children spanning a broad age

https://pediatrics,jmir.org/2024/1/€57849

N\

N
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Faciliation Reflection Building for
change

Phase 3: evaluation

questions at the end
of workshop,

reflecting on field
notes and artifacts,
and debrief sessions

Phase 3: ideation Mot conducted as part of
this project. It involves
building viable solutions
with key stakeholders
collaboratively. User
testing, prototyping, and

feasibility study

process, web-based
delivery of
workshop activities
via videoconference,
creating artifacts,

and discussion with research team.

range. None of the authors had any prior relationship with the
participants.

Interviews

Recruitment

Recruitment procedures for participating in DAM have been
detailed previously [14]. Briefly, participants self-identified as
fathers or male caregiverswith achild aged 6 monthsto 5 years
living with disadvantage. The following question served as an
indicator of socioeconomic disadvantage: do you sometimes
struggle to pay the bills? The screening question was informed
through consultation with parentswith theaim of using language
that sensitively recruited individuals who were struggling
financially and, therefore, at risk of food insecurity [25].
Interview participants were predominantly recruited from apool
of participants who completed the survey (phase 1) and
expressed interest in future research. In addition, participants
wererecruited viapromotional flyersdistributed to stakeholders,
such as family and child services. Consent and demographic
information were obtained through a brief web-based
questionnaire. All web-based data collection tools were
developed using REDCap (Research Electronic Data Capture;
Vanderbilt University) [26,27], which was hosted by QUT.
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Data Collection

A semistructured interview guide was informed by aliterature
review and the COM-B model. Pilot testing of the interview
questions was completed with 3 fathers to check for
comprehension and flow. These questions explored paternal
perceptions of their roles and feeding practices, experiences of
food insecurity, and accessing support and child nutrition
information [14]. Indicative questions relevant to this paper’'s
findings were as follows:. (1) Can you tell me any advice you
received from anyone or anywhere about child feeding and
nutrition? (2) Do you think you received enough support and
information about child nutrition? The decision on the sample
sizeisguided by the concept of information power, which posits
that the greater the relevant information the sample provides,
the fewer participants are required [28]. Participants were
compensated with an Aus $25 (US $16.6) e-gift card. All
interviews were recorded and transcribed verbatim using an
automated transcription service, Otter.ai [29]. Participantswere
invited to review the transcripts. Those who opted to receive
the transcripts proposed no aterations. Debriefing sessionswere
conducted with the research team during data collection and
analysisto foster theoretical and reflective thoughts.

Analysis
A detailed description of the dataanalysisisreported elsewhere
[14]. The analysis used the 6-phase process of reflexive thematic

analysis[30]. The first author conducted manual coding using
inductive and deductive approaches underpinned by asymbolic

https://pediatrics,jmir.org/2024/1/€57849
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interactionism lens[31]. Coauthorsindependently coded a subset
of transcripts (n=3) and engaged in discussions to sense check
ideas and refine themes. The codes and themes derived from
the interview data allowed the researchers to identify enablers
and barriers to support access among fathers acrossindividual,
interpersonal, and systematic levels. This analysis process was
guided by the COM-B model, which was integrated with the
workshop findings.

Co-Design Workshops

This section of the paper outlines the recruiting, planning,
sensitizing, facilitation, and reflecting steps for the co-design
workshops. As part of sensitizing, participants who completed
the interview (phase 2) received a summary of findings before
phase 3 data collection.

Recruitment

Workshop participants were recruited from a pool of fathers
who completed either phase 1, phase 2, or both and expressed
interest in further research. Purposeful sampling was adopted
to optimize participation from those who compl eted both phases.
Given the sequential design, rescreening for eligibility was not
completed. Fathers were invited to participate via email or
telephone and were informed that workshops involved severa
creative web-based activities to design solutions to engage
fathersin child feeding and nutrition. Consent and participants
availability were collected viaaweb-based questionnaire using
REDCap [26,27], which was hosted by QUT. The participant
flow diagram is presented in Figure 2.
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Figure 2. Workshop participant flow diagram, including reasons for exclusion.
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Data Collection

Thefirst step in devel oping the workshop guide was aliterature
review on fathers' participation in parenting and child nutrition
research [10,11,32] and co-design methodologies [19,33].
Discussionswere then held among research team memberswith
expertise in child nutrition, socioeconomic disadvantage, and
co-design. This was followed by a consultation with a design
practitioner-academic with expertise in co-design. After these
discussions, a decision was made to conduct workshops of
shorter duration and with more streamlined ideation activities
focusing on paternal engagement. Drawing on the first author’s
experience with other co-design studies and sense checking the
ideas with other fathers (not part of the final sample), creative
analogiesthat resonate with men were deemed appropriate. The
workshop using superhero analogies was pilot-tested with 3
fathers (not included in the final sample). These fathers
considered the activities and anal ogi es acceptable and enjoyable
in eliciting creative ideas. They provided feedback on
simplifying the language in the materials (eg, workshop guide,
visual slides, and videos) and suggested probes and examples
to enhance the concepts and understandability. The workshop
overview is provided in Textbox 1.

https://pediatrics,jmir.org/2024/1/€57849

RenderX

Reasons: health (n=2) and
work commitment({n=1)

The preliminary sample size for the workshops was 8 to 10,
guided by information power [28]. The planincluded conducting
2 to 3 workshops, each lasting 70 minutes, with 3 to 4 fathers
in each session to facilitate small group discussions. To enable
participation across Australiaand provide flexibility, workshops
were conducted via videoconference using the Zoom platform
(Zoom Video Communications) [34]. This reduced barriers to
participation and met fathers' preference for web-based activities
[10,35]. Features of the platform that were used included screen
share, audiovisual recording, and live chat, and it was
compatiblewith mobile or computer use. The superhero-themed
workshop was complemented by ashort preworkshop animated
video sent to participants 3 days before the workshop. This
video aimed to familiarize fathers with the context, objective,
activities, and exemplar personas. These personas were
presented as comic characters, incorporating key attributes and
findings from phases 1 and 2 (refer to Multimedia Appendix 1
for exemplar personas and related presentation slides).

Each workshop was facilitated by the first author (JTHS), who
was one of the coauthors acting asascribe (DG, KAB, and SN).
A presentation dide guided the ideation activities throughout
theworkshop. Activity 1 involved creating their persons guided
by exemplar personas (refer toimage C in Multimedia A ppendix
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1 for 1 father’s drawing of their persona). Fathers were asked
to ideate their vision and key features of designed solutionsin
activity 2. Figures 3A and 3B demonstrate the exemplar slides
used in this activity. The screen-sharing feature allowed
facilitators to share the slides to guide the ideation process and
enter responses (provided verbally or viachat) onto these slides
in rea time for participants to view, validate, and elaborate
(refer to Figures 3C and 3D for generated presentation dlides).
Participants were encouraged to use the live chat function to
contribute to the activities or ask questions. At the end of each
workshop, the cofacilitator gave a summary of the discussion,
providing an opportunity for participants to validate and add
further comments. Evaluation questions were posed (ie, What
do you like most and least? What would you change?), serving

Textbox 1. Workshop overview and activities.

Soetd

as a short reflection to conclude the workshop. This allowed
researchers to refine procedures between the workshops. After
the first workshop, this process resulted in a modification to
send participants sample slides and questions ahead of time.
Participantsreceived an Aus $30 (US $19.9) e-gift card for their
involvement.

All workshops were video-recorded and transcribed verbatim
using Otter.ai [29]. The first author (JS) also completed field
notes on each workshop. Artifacts, including drawings,
transcripts of chat conversations, and presentation slides (ie,
visionsand key features created on the slide with fathers), were
collated. Theresearch team held debriefing sessions throughout
the data collection and analytic process.

Overview
«  Approach: creative analogies using the superhero theme
o Workshop name: Superdads: The New Age of Nourishing Kids

o Workshop activities and indicative questions

« Activity 1. making superheroes (15 minutes)

« Indicative questions

about child nutrition? Why are they important?

«  Probes
«  Consider space—whereis the best place to reach dads?

«  Consider time—when is the best time to target dads?

general practitioner, and health professionals)?

«  Study objective: to co-design tailored child nutrition intervention design principles for engaging fathers

«  Description: fathers created their personas, guided by exemplars.
«  Tools: screen sharing of visual slides, drawing, and group sharing.
« Indicative question: Tell us about yourself (family role, education, cultural background, and life experience), dias (superhero name),
your kids, atip of advice (superpower), challenges (evil nemesis), and information sources.
o Activity 2: feeding into (fictional artificial intelligence name in the comic) (45 minutes)

«  Description: Participants ideated their vision and brainstormed the key features of the designed solutions; ideas were refined with
probes (considerations and challenges informed by phases 1 and 2).

« Tools: live chat function, group discussion, and presentation slide with real-time responses (i, facilitator entering words on slides).

«  What do you want to achieve for dads and kids regarding child nutrition and eating? (collective vision).

«  What are your ideas for possible solutions for dads, what would work? What are your top 3 design featuresif we create something for dads

«  What format could these solutions take on the basis of these features?

«  Consider what empowers dads, their strengths, and challenges. Think about the personas we created.

«  Consider the target group (father only, family focused, and children). Who do you trust to give credible information (male, peer, partner,

https://pediatrics,jmir.org/2024/1/€57849
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Figure3. Exemplar dides: (A) template slide for identifying thevision, (B) template slide for identifying key features, (C) completed dide of participants

vision (workshop 1), and (D) completed slide of identified key features (workshop 1).
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Analysis Results
Underpinned by the constructivist paradigm that views reality .
Demographics

as socialy constructed, workshop data (video and chat
transcripts, presentation slides, field notes, and artifacts) were
analyzed using the same approach as the interviews with
inductive coding. Specifically, the enablers and barriers
constructed from the interview findings (objective 3) were
interpreted together with the workshop data using the COM-B
model. In thisinterpretive process, coauthors wereinvolved in
sense checking ideas, generating, naming, and defining the key
themes (design principles).
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A total of 25 fathers participated in semistructured interviews
conducted from April to September 2022 (n=24, 96% completed
theinterviewsdigitally). Three co-design workshopswere held
with a sample of 10 fathers (3 or 4 fathers in each workshop)
between October and November 2023. The demographics of
participants are presented in Table 1. In total, 60% (6/10) of
workshop participants completed both phases 1 and 2, and 40%
(4/10) completed the survey (phase 1) only.
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Table 1. Characteristics of the fathers participating in the interview and workshop studies.

Soetd

Characteristics

Interviews (n=25)

Workshops (n=10)

Father’'s age (years), mean (SD)
Biological father to theindex child, n (%)
Days living with the child per fortnight, n (%)
Full time (14 days)
Part time (7 days)
Less than part time (2-4 days)
Marital status, n (%)
Married or in ade facto relationship
Separated or divorced
Widowed
Cultural and ethnic group, n (%)
Australian
New Zealander

Aboriginal or Torres Strait |slander

Other?
Education level, n (%)
University
Certificate or diploma
Year 12
Year 7-9
Employment or study status, n (%)
Empl oyedb
Parental duties
Study or apprentice
Household composition, n (%)
Single child
2 children
4-7 children

Number of adults®, n (%)
1
2
3

Number of children (aged 0-5 years), n (%)
0
1
2
3-4
Number of children (aged 6-17 years)®, n (%)
0
1
2

35 (6)
25 (100)

19 (76)
3(12)
3(12)

18(72)
6 (24)
1(4)

18(72)
14
14
5(20)

14 (56)
5 (20)
5(20)
1(4)

20 (80)
3(12)
2(9)

9 (36)
10 (40)
6 (24)

4 (16)
20 (80)
149

0(0)
13 (52)
10 (40)
2(8)

18(72)
3(12)
1(4)

35 (4)
10 (100)

8 (80)
1(10)
1(10)

9 (90)
1(10)
0(0)

8 (80)
1(10)
0(0)

1(10)

6 (60)
3(30)
1(10)
0(0)

9 (90)
0(0)
1(10)

5 (50)
2 (20)
3(30)

0(0)
9 (90)
1(10)

1(10)
7 (70)
2(20)
0(0)

6 (60)
1(10)
1(10)
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Characteristics

Interviews (n=25)

Workshops (n=10)

3-6

3(12)

2 (20)

8Cambodian, Chilean, Congolese, Indian, and Indonesian for the interview sample; Cambodian for the workshop sample.
BFor interviews, of the 25 participants, 14 (56%) werefull-time, 1 (4%) was part-time, and 5 (20%) were casual employment. For workshops, employment

type was not collected.
®The household size is reported for the father's household.

Interviews

Overview

Theinterview datailluminated fathers' experiencesin accessing
support and information related to parenting, child feeding, and
nutrition. These experiences are reflected by the following
themes: (1) factorsinfluencing the initiation of support related
to parenting and child feeding, (2) experiences when seeking
support, (3) diverse information needs, and (4) inclusive
environment and encouragement. |D numbers are assigned to
participants’ quotes to preserve anonymity.

Factors | nfluencing thel nitiation of Support Related to
Parenting and Child Feeding

Fathers reported multifaceted factors that influenced their
likelihood to seek and access support in relation to parenting
and child feeding. These included resource constraints, such as
time, location, high mental load, and traditional masculine
values, when seeking help might be regarded as a weakness.
When asked about their experiences obtaining support around
feeding children, 1 father stated the following:

As a dad, you don't want to ask for help, it's not a
manly thing to do. [1D64]

How fathers perceived their fatherhood roles and responsibilities
regarding caregiving or feeding guided whether and how they
sought information. Some fathers believed caregiving to be
instinctual (a gut instinct) and perceived nutrition as common
sense. Thus, they are driven by responding to the emotions and
behaviors of their child rather than seeking external advice.
Others only sought information when they were looking for
specific nutrition knowledge. For example, a father indicated
the following:

When we face questions we didn’t know...we tried to
solve it early, went to GP, went to nutritionist at the
time. [ID122]

Awareness of available support and gendered expectations, in
which fathers perceive and abdicate the responsibility of seeking
health and nutrition information to mothers, aso influenced
whether they sought external support:

My wife does like all the research...she drives what
we're doing—Okay, we're going to move on to more
solid foods or feed her this...she's part of a lot of
mother’sgroupsaswell, it’salot of information from
thereand | just don't have the time so there’ sno point
in doubling up. [ID61]

Experiences When Seeking Support

When fathers sought child health information and feeding
support, experiences were mixed. Although some fathers

https://pediatrics,jmir.org/2024/1/€57849

reported good support from health care workers, others
recounted negative experiencesin which they received minimal
help. Onefather shared hisexperience after the birth of hisbaby:

No help for dads...I said—Could you show me how
to wash her and all that, my wife couldn’t at the time
and [the medical staff] said you have to wait until
your wife is ready...she got a lot of help but nothing
to teach the men how to feed a kid or change a
nappy... at the moment | need the help, so teach me.
[IDg]

The stigma of fathers being perceived as uninvolved or
unimportant was also raised:

There' s stigma about dads not being involved as much
as they should be. But when you go into an
appointment with the mum...you don’t exist. It's like
mum made the baby and you're just brushed to the
side. [1D118]

In some instances, fathers reported feeling treated as auxiliary
parents, in which child health information and systems are
geared toward mothers who are designated as primary
caregivers:

There's information that when you go through the
system, the support and consultations. [But] the
system is obviously more focused on the mother, so
if the mother is not in a state to absorb that
information, there’ s not as much information provided
to the father. [1D74]

Other fathers shared concerns about being judged and harbored
distrust toward health professionals when seeking child health
information. Information was regarded as generic or
overwhelming. In 1 father's words, he felt coerced and judged
by health institutions:

You feel a lot of pressure from gover nment agencies

that if [the child is] not eating this, you're not doing

the right thing. [1D95]
Highlighting the insufficient father-specific support in
caregiving, feeding, and mental health, fathers expressed the
importance of services to be sensitive to diverse family
structures and care arrangements. One father indicated the
following:

[ wish | have] more information about feeding, like
how often do they feed, because my partner got that
information, | got information of looking after [ my]
partner. [ID213]

Such experiences could hinder fathers' self-esteem, creating
barriers to seeking further support and developing their
capabilitiesin child feeding:

IMIR Pediatr Parent 2024 | vol. 7| €57849 | p.172
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING

No mental health side for the dads. When things got
tough, | had to take all the responsibilities
on...There's no one to talk to for my side of things.
[IDg]

Diverse | nformation Needs

Most fathers sought information on child nutrition and feeding
from arange of sources, including family, health care providers,
mass media (internet, television, and web-based videos) and
sociadl media, printed materials (leaflets and books), and
community groups. The topics covered a broad spectrum,
encompassing breastfeeding and bottl e feeding, complimentary
food, recipes, child appetite cues and eating behaviors, food
safety, and alergies. Fathers often trusted their partners,
deeming them as more organized and well informed. Family
members, including grandparents and peers, acted as sounding
boards, providing validation for ideas. Fathers aso took
measures to assess the reputability of the sources, such asusing
government websites. In addition, fathers value the expertise
of health care workers who have a shared understanding of
being a dad:

There was a doctor that was a dad, he gave us the
rundown...you know, don’'t worry, it'sjust a dad thing.
It was nice talking to a dad who is also a doctor. [ID
g

I nclusive Environment and Encouragement

To address fathers unique needs and promote paterna
involvement in child health, an inclusive environment where
fathersfeel welcomed iscrucial. Onefather stated thefollowing:

Aworkshop with the kid [would] be beneficial aslong
as you don't feel judged, [because] you are already
feeling really vulnerable. [ID64]

Soetd

This vulnerability arises from experiencing financial and food
insecurity while navigating fatherhood despite perceived gender
stereotypes regarding parenting roles. Although some fathers
discussed the need for self-determination in caregiving and
feeding, others believed that child health initiatives and
professionals should play a role in actively advocating for
fathers' involvement, building relationships, and dismantling
traditional gender stereotypes:

Having an ad campaign [and] for the midwife or
paediatrician or obstetrician [to] brought up at the
start of the pregnancy that it is going to be helpful if
dad comes. When they get letters to attend
appointments, have it addressed to the mum and the
dad or says dad is encouraged to attend. [1D118]

Therewas also a call for mothersto encourage fathersto fulfill
the caregiver role and participate in feeding. For example, a
father said the following:

If you're a mum, it's okay to tell your partner, that
dads are allowed to do things. [1D3]

Enablersand Barriersto Support Access

Figure 4 presents the interrelated enablers and barriers
influencing fathers' access to support across individual,
interpersonal, organizational, and system levels. Theinterviews
first provided insights into fathers' enablers and barriers. The
workshops allowed for more in-depth exploration, focusing on
how to overcome barriers and leverage enablers through
co-designed solutions. These factors were embedded into the
workshop videos and activities, including the exemplar personas
and presentation slides, to facilitate the ideation process.

Figure 4. Enablers and barriers for accessing support: presented as snakes and ladders.
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Co-Design Workshops

Overview

From the workshop data, 7 principles for engaging fathers in
child nutrition interventions and resourceswere identified. These
include (1) father specific and child centered, (2) empowerment
and collaboration, (3) actionable and accessible strategies, (4)

Soetd

multiformat implementation, (5) culturally appropriate, (6)
tailored to the child's age, and (7) targeted promotion.
Illustrative quotes of each principle, along with the superhero
name (if provided) or pseudonym and workshop number, are
presented in Multimedia Appendix 2. These design principles
encompass various aspects of interventions, from recruitment
to content devel opment, and are visually presented in Figure 5.

Figure 5. Design principles for engaging fathersin child nutrition interventions.
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Father-Specific and Child-Centered

Fathers identified the need for child-centered interventions
specifically designed for fathers themselves, given that most
current food and nutrition content predominantly target mothers.
Proposed hooks for actively engaging fathers in nutrition
interventionsincluded strengthening family connectionsthrough
food, promoting personal growth, and enhancing father-child
relationships. This involves supporting fathers to create
affordable and nutritious meals, model healthy eating habits,
and foster children’spositiverelationship with food. In 1 father's
words, it is important that “dads lead by example [for their
child], showing enthusiasm for healthy eating and trying new
foods’ (W1, Captain Aus). Interventions should involve the
child in providing bonding opportunities, such as through
“engaging recipes [so] the child can partake in cooking” (W2,
Dr Strange). Personalization can support active engagement,
which includes providing personalized meal plans and recipes
and feedback on performance through using technologies such
as mobile apps. Others described web-based tailored support
with amoderator who would be ableto drive conversations and
respond to inquiries within father group chats:

Whoever monitors the dad groups—got to keep it
positive to try and engage everyone. A lot of people
join up to them, but no one comments [or] wants to
go first, so if you're there positively backing up
comment...The more people comment, you can get an
active involved community... [W1, Hulk]

https://pediatrics,jmir.org/2024/1/€57849

Empowerment and Collaboration

Interventions should harness peer empowerment and
collaborationto facilitate fathers' engagement. Fathers discussed
the collective goals of addressing “the stigmathat dads are not
asgood asmums’ and being “ proud to be agood dad and doing
the best for our kids’ (W3, Captain Wellness). Creating an
interactive fathers' community to exchange ideas about child
eating and demonstrate role modeling was thought to be a
powerful avenue to build trust and confidence. Seeing other
father ambassadors who “do not know how to cook” and
realizing “their struggles are the same” was considered val ugble:

It does [ motivate you and empower fathers' identity]

if we can create something...| have a family, I'm a

father, but I’mindependently ableto doiit...I cook an

amazing meal and everyone eats it, it's like “ damn

right, | did that” It's good for the soul... [W1,

Superdad]
Fathers identified the opportunity for empowerment through
self-monitoring and incentivizing behaviors, such as tracking
progress and earning badges when mastering afood ingredient
and technique or budgeting skills. The ability to act as a peer
champion, coaching novice fathers or competing with others,
was considered effective in fostering collaboration:

I’malwaysdriven to be better than | wasyesterday...I
see cooking as my own development...In a digital
environment, | would look for ways that show
progress...like last 12 months, I’ ve made x amount of
meals, and gone from beginner to more advanced or
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experiencemorerecipesor moreingredientsin away
that | can sort of compete with myself and my peers.
[W2, Dr Strange]

Actionable and Accessible Strategies

Fathers described the necessity for bite-sized and actionable
strategies regarding the how and what of child feeding and
eating. This includes guidance on teaching nutrition-related
information to their child, improving basic food skills (eg,
gardening and cooking), and addressing common concerns
around infant feeding (eg, alergies and food safety) and fussy
eating behaviors:

Showing dads how different foods can improve your
kidsin different ways, like your kids need to have this
because it can help with bones or be more active like
this. If they don’t have it, it may affect them like that.
[W2, Panther]

Fathers highlighted the importance of variety and simplerecipes
for an enjoyable meal preparation experience for the whole
family. They discussed providing clear instructions and using
language that resonates with fathers (eg, recipes presented as
a tech manual and building a meal). Accessibility is crucia,
considering factors such as time, location, cost, and literacy.
Interventions that use technology and build fathers' capacity
might overcome these challenges:

With time poor, budget constraints and income
pressures, [the app, website, or workshop] sort of
met the ideas of gaining control...and your
competence in making [the meal]. So you sort of
alleviate those stresses... [W2, Flash]

Multiformat | mplementation

Fathers sought to move beyond traditional handouts to use
technol ogy-based delivery for more persondization. Suggestions
included popular social media platforms to host group
discussions and websites and mobile apps to provide child
nutrition information. These elements should be complemented
with behavioral prompts that provide simple educational
messages or reminders to prompt action (eg, fridge magnetsin
prominent places or email reminders). In addition toinformation
provision, practical components, such as video or in-person
cooking workshops involving children, remain critical.
Gamification could beintegrated to enhance engagement, adding
an interactive and playful dimension:

It would have to be multiformat. One format may not
work. The more engagement you can get whether it
is one central platform, then you run workshops off
the side to get engagement. That's [what] | would
enjoy more. [W1, Superdad]

| see an app supported by a website, [which] givethe
same info, but the app would gamify it...This makes
it fun, something my son and | can work towards
together. He understands games and that keeps him
engaged...[like] list of foodsto try, get rewards when
we try them. [W3, Thor]

https://pediatrics,jmir.org/2024/1/€57849

Soetd

Culturally Appropriate

Food embodies connections, experiences, and culture.
Interventions should consider cultural diversity, family dynamics
and values, the cost of food, and the skills of those doing the
preparation, recognizing that the significance of food extends
beyond nourishment to encompass cultural identity and shared
experiences. For example, 1 father discussed the need for
intervention design to be sensitive to cultural identity:

Different cultures, food and family dynamics...It's
how you brought up [and] your key beliefs. My wife
eats certain foods that | don’t eat because of our
backgrounds, so my children get to choose what they
eat. So saying thisiswhat we' re going to eat and this
is the recipe, cook on this day wouldn't work for
everyone. I'd haveto consider different backgrounds
and cultures. [W3, Captain Wellness)

Tailored to Child’s Age

Fathers discussed the provision of timely materials tailored to
the devel opment stages of children, considering theintroduction
of complementary foods and eating milestones (eg, supporting
breastfeeding, age-appropriate recipes, transitioning food
texture, and key nutrients). Some fathers suggested that it would
be beneficial to provide resources on food allergies and food
safety (eg, choking risks) as well as children’s capabilities to
engage in different food tasks (eg, holding a knife) at different

ages:

| guess my vision is a database...of tips, hints, and
advice of different stages of eating and what to do or
try. Obviously different stages of age and life
devel opment they go through different eating habits...
[W1, Superdad]

Targeted Promotion

Fathers described a comprehensive, father-targeted promotion
strategy using various channels. Marketing was recommended
in placestraditionally directed at men (eg, hardware and sports
venues), web-based platforms (eg, YouTube and Facebook) and
community spaces (eg, childcare centers, sports venues, and
grocery shops). They acknowledged the influential role of
mothers in effectively reaching fathers. Framing of the
intervention was key to appealing to fathers, specifically using
theword dads and father imagesfor promotion purposes. Fathers
emphasized the value of endorsement from peers (someonelike
me) and experts (eg, celebrity chefs, health professionals, and
academics), who are aso fathers, to enhance relatability and
trust:

I guess like [facilitator’'s name], PhD, told me
something, it'sgood. I’d go along with it because you
got the credential....I’ m happy to follow the authorities
and the research, peer reviewed studies...well, okay
I will do that. [W1, HulK]

Integration With the COM-B M odel

The COM-B model provided a theoretical lens to integrate
findings to inform intervention design that facilitates fathers
engagement in child nutrition. Figure 6 visually illustrates the
underlying components of behavior change, encompassing
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capability (eg, physical and psychological capabilitiesto acquire
food skills and nutrition knowledge), opportunity (eg, material
and time resources and socia support), and motivation (eg,
intentions, goals, and reinforcement). The intertwined design
principles can be leveraged to address each component: capacity

Soetd

(eg, through actionable and accessible strategies), opportunity
(eg, via multiformat implementation and targeted promotion),
and motivation (eg, by being father specific and fostering
empowerment and collaboration).

Figure6. Intervention design: integrating findings with the Capability, Opportunity, and Motivation—Behavior model.
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Discussion

Principal Findings

This research offers valuable insight into fathers' experiences
when accessing support related to parenting and child feeding
and nutrition information, recognizing the enablers and barriers
at individual, interpersonal, organizational, and systemic levels.
Fathers' intrinsic motivation concerning fatherhood, trusting
relationships, social support, and perceived usefulness of
information are crucia for active paternal engagement in
accessing support related to parenting and child feeding.
Conversely, support access is hindered by adverse experiences
with health services, fear of judgment, resource constraints (ie,
time and location for face-to-face delivery), and gender
expectations.

Key principles for child nutrition interventions were identified
through co-design. The results indicated that interventions and
resources need to be (1) father specific and child centered; (2)
leverage empowerment and collaboration; (3) provide actionable
and accessibl e strategies on the what and how of child feeding;
(4) implemented in multiple formats, including technologies;
(5) culturally appropriate for diverse practices and values; (6)
tailored to child's age and developmental needs; and (7)
promoted directly to fathers to engage them effectively.

Drawing from the COM-B model, it is crucial to identify and
address barriers when designing interventions to optimize
parental feeding and nutritionin children. One significant barrier
tofathers inclusionin public health nutrition initiativesisrooted

https://pediatrics,jmir.org/2024/1/€57849

Target Behavior
Components of Behavior

Intervention Design

in gender ideology. Traditional masculinities (reflecting
motivation of behavior change), characterized by risk taking,
invulnerability, plenitude, and autonomous decision-making
[10,36], can impede fathers from seeking support in regard to
child health and nutrition. These gendered traits may manifest
in child feeding, in which the nurturing role or responsibility
for child health is typically associated with maternal identity.
In this study, some fathers considered healthy eating ascommon
sense. Thus, these role expectations and perceptions may deter
fathers from seeking information on their children’s nutrition.

Qualitative studies with fathers have shed light on the barriers
to paternal involvement in child health and nutrition initiatives,
such asthe Specia Supplemental Nutrition Program for Women,
Infants, and Children in the United States [37]. The key
challenges reported in this study include pride in masculinity,
coercion, unacknowledged roles, and feelings of exclusion [37].
Although aiming to improve the health and nutrition of
low-income women and children aged <5 years, only a few
local officesstriveto invite men to participate [38]. The Specia
Supplemental Nutrition Program for Women, Infants, and
Children’sname, program structures, and staff-client interactions
have been criticized for being unwelcoming and unresponsive
to family dynamics and paternal roles [37]. Similarly, fathers
in this study stressed the importance of encouragement,
inclusiveness, and a father-specific environment (linking both
opportunity and motivation of COM-B) as they navigate their
fatherhood role. Thus, intervention designs should engage
fathers as a distinct target demographic, using platforms and
resources that resonate with men (eg, father imagery and
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wordings in the promotion and educational materials,
technol ogy-based activities, and suitable time outside of regular
work hours when providing support).

Many fathersin this study actively sought information on child
nutrition from various channels, including health care workers,
family, peers, and the internet. Future interventions need to
account for the diverse sources fathers seek information from
by leveraging these platforms to reach fathers effectively. For
instance, health care workers can rai se awareness of intervention
studies through their services, or mothers can act as agents to
promote study information to fathers (opportunity). Accessing
information through other fathers suggeststhe potential benefits
of mobilizing peer empowerment as a resource to facilitate
paternal engagement in child nutrition interventions
(motivation). Participants in the workshops further expressed
an interest in learning about nutrition (capability), particularly
if their children are the focus. This child-centric approach is
consistent with previous research [35,39]. For example, fathers
preferred engaging in nutrition intervention with their children
and thewholefamily rather than being targeted themselves[35].
Communicating a clear goal and benefits of fostering
father-child bonding has been suggested to be valuable for
parenting interventions targeting fathers [40]. This bonding
opportunity can be applied to the feeding context, in which
emphasizing positive father-child feeding interactions may
enhance future intervention uptake.

This study highlights the underlying motivators for paternal
engagement in child nutrition, including supporting fathers as
role models for their children’s eating behaviors and building
positive relationships with food (capability). Fathers clearly
indicated a preference for participating in interventions with
their children rather than for them, whether through in-person
programs or technology-based platforms. The success of the
Health Dads, Healthy Kids (HDHK) and Healthy Youngsters,
Healthy Dads (HYHD) community-based RCTs in Australia
serves as a renowned example internationally [41,42]. Both
programs effectively engage fathers and children (aged 5-12
yearsin HDHK and aged 3-5 yearsin HY HD) in learning about
healthy eating and physical activity [41,42]. Notably, these
interventions yielded favorable effects on various outcomes,
including improved fathers' and children’s weight outcomes,
physical activity levels, and dietary intakes [41,43-45]. A core
feature of HDHK and HYHD is its family-based approach,
which aims to improve men’s and children’'s well-being
simultaneously, focusing on fathers as positive role model s and
implementing effective parenting strategies. Incorporating
practical and theoretical components, the programs offered
activities and resources for fathers (eg, manual for dads) and
children (eg, activity handbook) individualy, as well as
opportunitiesfor joint participation (eg, rough and tumble play)
[41,42]. HDHK and HYHD have been tailored to men using
humor, language, and content that cater to their needs. In
addition, they used behavior change techniques, such as
monitoring, goal setting, and social support. However, these
programs have been implemented with older children. Nutrition
interventions involving young children may necessitate
adaptations to match their developmental stages and warrant
further investigation with fathers and other stakeholders.

https://pediatrics,jmir.org/2024/1/€57849
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In-person delivery, such asthat offered by theHDHK or HYHD
programs, could pose barriersfor certain families, such asthose
with time and geographic constraints and work commitments.
Indeed, fathers in this study emphasized there is no
one-size-fitsall approach, advocating for multiformat
implementation (opportunity). Interventions using technology,
such as websites, web-based chat groups, social media, and
mobile apps, were recognized as providing more pragmatic
options while maintaining interactive elements. This is
comparable to a survey study examining Australian fathers
preferencesfor child nutrition interventions, in which web-based
programs were deemed the most popular delivery mode,
followed by written materials[35]. Similarly, the FathersInfant
Feeding Initiative reported paternal preferencesfor theinternet,
email, and video as the basis for delivering perinatal programs
supporting breastfeeding [46]. Digital delivery offers a
cost-effective and scalable format to provide family-based health
programswhile overcoming accessibility issues[47]. Milk Man
isafather-focused app that exemplifies using mobile technology
to provide social support and information about breastfeeding
[48]. In their process evaluation involving 586 fathers, push
SM S text messaging notifications and web-based conversation
forumswerefound to beintegral to the app’s success, prompting
fathersto post comments and access articles and external links.
One-third of usersalso indicated gamification as akey motivator
for app use[49]. A previousreview of RCTsusing gamification
found promising results in enhancing nutritional knowledge
and dietary behaviors among children and adolescents [50].
Fathers in this workshop study similarly favored interactive
games and visual content. Therefore, technology-based
intervention designs can be expanded to target other areas of
child nutrition. Additional research is crucia to examine the
acceptability and feasibility of game-based interventions for
fathers with young children.

In a systematic review of interventions designed to shift men’s
attitudes and behaviors in relation to gendered stereotypes,
interactive learning, co-design, and peer leadership emerged as
cornerstones for maximizing impact [51]. In a recent practice
article, Moura and Philippe [10] proposed recommendations
for recruitment, focus, and methods to facilitate fathers
engagement in child-feeding research. They advocated for
culturally appropriate, child-focused interventions with a clear
framing of the father and a focus on lived experiences, using
participatory web-based activities and tailored and flexible
materials. Several studies also recommended peer-based
recruitment and messages (someone like me) based on fathers
interests and characteristics (ie, small-time commitment and
incentives) [10,11,40,52]. The co-designed principles derived
from the workshops corroborate with these recommendations,
incorporating insights from fathers experiencing disadvantage.
An earlier study involving fathers with low-income status
emphasized that nutrition education should focus on food as
opposed to complex nutritional knowledge, as well as framing
basic nutrition information positively [39]. Simple, actionable
strategiesthat trand ate knowledge into practice were paramount
for fathers in this study. Equally important is the provision of
evidence-based information, demonstrated by their efforts to
seek credible sources and experts advice. Collaborative input
from fathers on content and messages, combined with
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professional expertise, can create solutions that prioritize
relationships and maximize intervention impact.

These findings present new perspectives that diverge from
existing research. For instance, Jansen et al [35] reported that
fathers preferred a whole-of-family focus over a fathers-only
program. This contrasted with this study, in which participants
emphasized the need for a father-only community for sharing
and peer encouragement. Thiswas rationalized by their shared
experience pertaining to fatherhood and their collective goal of
addressing gender stereotypes. Although some fathers discussed
sharing information with other family members (apps and
websites), certain elements of theintervention (eg, chat groups)
that remain father exclusive may be beneficial.

An SMS text message—based intervention has been shown to
be acceptablein providing men breastfeeding support in Ethiopia
[53] and in Australia, where programs such as SMiSAdads offered
perinatal support related to mental health and parenting [54];
this intervention mode was not raised by fathers in this study.
However, digital modes of intervention emerged as a common
thread in the discussions. Although SMS text messaging may
not offer sufficient practicability for certain nutrition topics,
such asfood skillsand recipes, communication through emails,
text messages for promotion, and linked information is
considered feasible. Intervention design would benefit from
building on this co-design study to determine how individual
components and formats can complement each other to elicit
positive outcomes. This is of great importance for scaling up
programs to be embedded into services and informing policies.

Limitations

Theinterview and workshop studies have limitationsthat should
be considered in interpreting the results. Fathers who took part
in this research were less representative of the Australian male
population in terms of education levels. National data indicate
that approximately 38% of men aged 25 to 44 years held a
university degree [55], a proportion lower than the 57%
observed in this sample. Most participantswere in relationships,
resided with their child full time, and identified as Australian.
The self-selection nature of the studies may inadvertently
exclude fathers who are less involved, less interested in child
nutrition, or more susceptible to entrenched disadvantage, such
as single fathers, those with lower literacy, individualswho are
unemployed and socially isolated, Indigenous Australians, or
culturally and linguistically diverse communities. Future studies
could use a more comprehensive sampling strategy to ensure
diversity, including fathers with varying education levels,
ethnicities, relationship statuses, family sizes, and relationships
with the child (ie, biological vssocia).

Furthermore, the workshop findings should be considered in
light of the group setting and technology used. Individuals less
inclined toward group discussion or lacking English language
proficiency may not have participated. The study design may
favor those who are familiar with using videoconference
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software. Consequently, these factors pose apotential limitation
to the generalizability of the findings, particularly concerning
preferences for technol ogy-based and interactive interventions.
Future research should strive to identify and recruit a more
diverse range of male caregivers. Child nutrition interventions
would gain from fathers' perspectives from various family
dynamics, such as same-sex fathers and nonbiological fathers
and diverse cultura backgrounds, to co-design culturally
appropriate engagement strategies.

Implications for Research, Practice, and Policy

This research holds implications for practice, research, and
policy. Amplifying fathers' voices in child health research
recognizes the developmental benefits of paternal involvement
in nurturing care and optimal nutrition. Co-design, which
harnesses the lived experience expertise of fathers facing
disadvantage, strengthenstheir capacity to contribute to public
health initiatives. Future interventions seeking to effectively
engage fathers could incorporate the co-designed principlesinto
their planning and delivery.

Although the primary aim of this research was to inform
intervention design, the findings have the potential to be
extrapolated for health service delivery and policy development.
Existing evidence suggests that fathers encounter accessibility
barriers when engaging with services. For example, astudy on
Australian fathers' participation in antenatal care highlighted a
gendered approach in providing parenting support, lack of
knowledge and decision-making involvement, and paternal
anxiety as notable barriers[56]. In addition, paternal depression
symptoms were found to be linked to fathers’ perceived lack of
support and poor father-child and coparent relationships [57].
The design principles identified in our workshops align well
with best practice and father-inclusive guidelines, which
advocate for a revaluation of how services are planned and
delivered to be responsive to fathers' needs and recognize their
strengths [58,59]. The enablers and barriers identified provide
valuable direction for parenting and child health services,
policies, and infrastructure, especialy in tailoring child nutrition
information for fathers. These findings underscore the
importance of a systemic approach to dismantle gender
stereotypes, provide feeding and psychosocia support, and
strengthen father-child relationships to achieve positive
outcomes for children.

Conclusions

Fathers encounter substantial barriers when accessing support
and information related to parenting and child feeding, and
existing resources are inadequate for their needs. To harness
the lived experience of fathers, future interventions could
incorporate the co-designed principles developed in this study
to effectively engage fathers. These findings hold implications
for health service delivery and policy development, advocating
for practices that foster fathers' engagement.
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Abstract

Background: Rising childhood obesity ratesin Asiaare adding risk for the future adult burden of obesity and noncommunicable
diseases. Weak policiesacross most Asian countries enable unrestricted marketing of obesogenic foods and beveragesto children.
Television is the common medium for food marketing to reach this audience.
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Objective: This study aimed to assess the extent and nature of television food and nonal coholic beverage marketing in 9 Asian
countries (Bangladesh, China, India, Malaysia, Mongolia, Nepal, the Philippines, Sri Lanka, and Vietnam) with capacity building
support from the International Network for Food and Obesity/Non-Communicable Disease Research, Monitoring and Action
Support, who enabled harmonization of data collection method and content analyses.

Methods: Advertised foods were categorized as permitted or not permitted based on the nutrient profile model s established by
the World Health Organization regional officesfor South-East Asia (SEARQO) and the World Health Organization regional offices
for Western Pacific (WPRO). Overall rates of food advertisements (advertisements per hour per channel) and persuasive strategy
use were analyzed along with comparisons between children’s peak viewing time (PVT) and non-PVT.

Results: Cross-country comparisons, irrespective of country incomelevel, indicated that not permitted food advertising dominated
children’s popular television channels, especially during PV T with rates as per WPRO or SEARO criteriaranging from 2.40/2.29
(Malaysia) to 9.70/9.41 advertisements per hour per channel (the Philippines). Persuasive strategy rates were also comparatively
higher during PV T. Sugar-sweetened beverages, sugar-containing solid foods, and high salt- and fat-containing snacks and fast
foods were frequently advertised. Evaluation of the application of WPRO and SEARO nutrient profile models identified
inconsistencies due to regional taste and cuisine variations across Asia.

Conclusions: Thisstudy clearly showed that unhealthy food marketing through popular children’stelevision channelsis widely
occurringin Asiaand isaclear breach of child rights. Evidence outcomeswill benefit advocacy toward stronger policy regulations

to control unhealthy food marketing and strengthen strategies to promote a healthier food environment for Asia's children.

(JMIR Pediatr Parent 2024;7:€63410) doi:10.2196/63410

KEYWORDS

children; Asian food marketing; television; unhealthy food; WHO nutrient profile model; World Health Organi zation; pediatrics,
commercia; Asia; unhealthy; nutrition; diet; market; advertisement; food; beverage; consumption

Introduction

Rising childhood obesity rates are a global health issue, with
Asia not immune to this trend. Almost haf of the world's
children younger than 5 years of age who are overweight or
obese arelivingin Asia[1], aregion that is also rapidly facing
an upsurge in the prevalence of noncommunicable diseases
(NCDs) such as diabetes, cardiovascular disease, and
hypertension [2]. Even low- and middle-income countries
(LMICs) in Asig, dealing with undernutrition as the traditional
public health challenge, are not exempt from childhood
overweight and obesity, particularly in urban settings [1].
Childhood obesity predicts NCD development in adulthood
[3.4].

A systematic review of evidence examining interventions to
prevent childhood obesity in the Asian region revealed that
interventions tended to focus on children’s school settings and
targeted behavioral modification through nutrition or health
education and physical activity sessions [5]. Focusing on such
nutrition and physical activity promotion programs fails to
account for the effects of the wider food environment, where
unhealthy foods and beverages high in saturated and trans fats,
added sugars and sodium (termed as high in fat, sugar, and salt
[HFSS]), and usually highly processed [6] are highly available,
accessible, and heavily promoted [7,8]. Thisfood environment
is consistent with growing transnational and regional food
business across Asia[9].

Television advertising of unhealthy foods is a big driver of
children’s exposure to unhedlthy food marketing [10-12].
Without question, children who are highly exposed to powerful
marketing of HFSS foods are vulnerable to negative food
behaviors that are conducive to overweight and obesity
development [13-15]. Increased exposure of children to the

https://pediatrics,jmir.org/2024/1/e63410

marketing of unhealthy foods increases purchase requests
[13,14] and devel opstastes, preferences, and habits[16-19] for
these foods. The habituation of unhealthy foods and beverages
in children through advertising exposure is suggested by the
World Health Organization (WHO) to be linked to childhood
obesity [20].

Expenditure on television advertising rose from the year 2000
in the Asia-Pacific to reach US $55,692 million in 2024 [21].
Free-to-air, cable, or satellitetelevision isamajor mediasource
inAsia[22] and comparatively more accessiblefor low-income
households than digital media [23]. Therefore, the dominant
influence of food marketing is through children’s popular
television channels, as observed in Malaysia [24], Thailand
[25], and India [26]. Children’s exposure to food advertising
ontelevision across Asiaislargely unchecked because of weak
or nonexistent regulations [27]. Slow policy progress is
perpetuated by thelack of local research to document the extent
of the issue and to hold industries accountable for protecting
children from exploitation [8]. Further, current evidence on
television food advertising is largely limited to high-income
countries, and efforts are needed to support monitoring the
nature of thisadvertisingin low-resource settings[28]. Although
some data are availablefor selected countriesin Asia, including
Malaysia [24,29] and Korea [30], only data from Korea have
been ableto inform favorable policy design. A major limitation
of these Asian studies was the lack of uniform methodology,
with researchers adopting varying approaches to categorize
nutritional profiles of advertised foods. An Asia-Pacific
comparison [31] involving China, Korea, Indonesia, and
Malaysia benefited from the use of one standard methodology
for data sourcing, recording, and coding but benchmarked
nutritional comparisonsto core and noncorefood criteriarather
than a standardized WHO nutrient profile model (NPM).
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Acknowledging these gaps, asituational analysiswaswarranted
to explore the extent and nature of unhealthy food and
nonal coholic beverage marketing through television acrossAsia.
Further, the protection of children from exploitation as defined
in the Conventions on the Rights of the Child [32] and
specifically from unhealthy food marketing [33] constitutes
child rights, which emphasizes the need to conduct thisresearch
in Asia. Keeping this in mind, we report on the outcomes of a
collaboration between 9 Asian countries comprising 7 LMICs
(Bangladesh, India, Mongolia, Nepa, the Philippines, Sri Lanka,
and Vietnam) and 2 upper- and middle-income countries (China
and Malaysia) [34]. This collaboration adopted the International
Network for Food and Obesity/Non-Communicable Disease
Research, Monitoring and Action Support (INFORMAS) food
promotion modul €' stelevision protocol [35], which harmonized
data collection procedures to enable country comparisons on
key variables measuring children’s exposure to unhealthy food
marketing in television. INFORMAS is a global network of
public-interest organizations and researchers aiming to monitor,
benchmark, and support public and private sectors to foster
healthy food environments and combat obesity, NCDs, and their
associated inequalities [36]. INFORMAS also served as a
research stakeholder by supporting intensive capacity building
in implementing a methodology for achieving the project’'s
milestones.

Methods

Study Design

The9 Asian countriesin this collaborative study agreed to adopt
theINFORMAS protocol for food promotion [35]. Briefly, this
protocol requires country-specific contextual information to be
collected through the recording of children’s popular television
channel broadcasting in order to identify food advertisements
embedded between and during programs. This approach did not
include other types of marketing such as product placement in
shows and sponsorship of television shows. Food advertisements
covered both solid foods and nonal coholic beverages.

The INFORMA S methodol ogy was adapted to enable astandard
recording format to fit across the diversefood cultures, seasonal
events, and children’s schooling and holiday periods of each
country. Further, the advent of COVID-19 introduced a
disruption to obtaining country clearance, funding
disbursements, and data recording schedules. This meant that
data recording could not be conducted simultaneously for all
countries.

Ethical Considerations

Depending on individual country regulations, some countries
were exempted from obtaining ethics approval (India, Malaysia,
Nepal, and the Philippines). Ethical clearance was not required
for these countries for studies not involving human or animal
subjects. Ethics approva was required for Bangladesh
(IPH/AW/IRB/2020-21/03, institutional review board of the
Institute of Public Health, Dhaka), China (202023, institutional
review board of the Chinese Centers for Disease Control and
Prevention), Mongolia (253, Ethics Committee under the
Ministry of Health), Sri Lanka (EC-20-047, Ethics Review
Committee, Faculty of Medicine, University of Colombo), and
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Vietnam (IRB-VNO01057/IORG0008555, institutional review
board of the National Institute of Hygiene and Epidemiology).

Sample Selection

Defining Children’s Age Limit

Information on audience viewing patterns is usually sourced
from media monitoring services and typically reported for
children’s age limit set <12 years [37,38]. However, for this
study’s purpose, age was defined according to country-specific
regulations and considering the definition of the United
Nations's Conventions on the Rights of the Child [6,32]. Most
country teams set children’s age as up to 18 years, except for
India(upto 14 years), Sri Lanka (up to 15 years), the Philippines
(upto 17 years), and Maaysia (up to 19 years).

Defining Popular Television Channels

Thetop 3 children’s popular tel evision channel sfor each country
were selected based on children’s viewership data [35]. These
data were available from commercial media monitoring
companies in China (Kuyun), India (Broadcast Audience
Research Council), Maaysia (Nielsen), Mongolia (Maxima
Consulting), the Philippines (Nielsen), Sri Lanka (Kantar), and
Vietnam (Nielsen). Whereas in Bangladesh, popular channels
were determined based on expert opinions (n=22), comprising
television channel experts, advertising experts, food marketing
officials, and caregivers. Whilein Nepal, expert opinions (n=6)
were representative of the Ministry of Information Technology
and Communication, national television children’s program
specialist, cabletelevision service provider, the National Codex
committee, and caregiver. Additionally, cross-sectional surveys
on television viewing habits were conducted with children and
caregivers in Bangladesh and Nepa (n=400 and 51,
respectively). In China, findingsfrom adigital survey on parents
(n=193) of children and adol escents, aged 3-18 years, were used
to validate the commercial data.

Defining Culinary I ngredients

Groceries such as rice, cooking oil, and seasonings were also
being advertised in some countries during the sampled day’s
program broadcasting. These items were targeted to
homemakers, as they were aso television viewers during
children’'s programs in Asia. Collaborating teams agreed to
exclude these items from recorded data, asthe intention wasto
count only packaged food and beverage products cognizant of
children’sexposure, direct purchasing request, and consumption.
A list of theseingredientsisprovided in Table S1in Multimedia
Appendix 1, and the rates for these ingredients are compared
in Table S2 in Multimedia Appendix 1.

Defining Peak Viewing Time
Television viewership data were also used to define peak
viewing time (PVT) in each country. PVT represented the top

five 1-hour time dlots across the broadcast day, separated
between weekdays and weekend days [39].

Training
Group training was conducted via videoconferencing by the

project management team (PMT) formed by TK, GRO, and
SSN with INFORMAS faculty support from SM and BK, to
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harmonize methodology across countries, prior to data
collection.

Recording Protocol

An adapted recording protocol was adopted by all countries,
whereby (1) the recording period was within a 3-month period,
(2) convenience sampling was used to record for 4 weekdays
and 4 weekend days, (3) the 8 recording days were within
normal schooling weeks and excluding any public or school
holidays and special events (eg, elections), and (4) concurrent
recording was performed for 3 selected top channels with a
recording duration up to 18 hours per day (6 to 12 AM).

Verification of Recording Procedures

Recording procedures were verified individually by the PMT
for each country in one-to-one videoconferencing sessions, with
support by faculty to troubleshoot issues. All country teams met
the minimum data collection requirement. Some teams
completed recording in 2020 (China, Malaysia, and Vietnam).
Four teams rerecorded in 2021 (Bangladesh, Mongolia, the
Philippines, and Nepal) due to limited viewership data access,
school reopening after the COVID-19 lockdown, and data
corruption issues. India and Sri Lanka teams completed
recording after mid-2022 dueto delaysin abtaining their country
clearance. Therecording was performed by most countriesusing
their own research teams, with the exception of outsourcing to
providers by China(Kuyun) and Mongolia (Maxima Consulting)
teams.

Coding for Healthy Versus Unhealthy Foods

Overview

Each country team assigned at least 2 researchers (student,
research assistant, or coinvestigator) to perform the coding of
recorded food advertisements. Ongoing support was provided
by the PMT and INFORM A Sfaculty. The primary coding steps
involved (1) coding variables for broadcast television channel,
date, day, program name or category, and time slot. The time
dot variable was classified into PVT or non-PVT. (2)
Categorizing all advertisements in the recorded data into food
and nonfood items. Advertised food products required brand
information (name, description, and parent company). (3)
Coding recorded data of advertised foods and beverages
according to the NPMs proposed by the World Hedlth
Organization regional officesfor Western Pacific (WPRO) [40]
and World Health Organization regional offices for South-East
Asia (SEARO) [41]. The NPMs allow for the classification of
foods that should be “permitted” and “not permitted” to be
marketed to children based on nutrient thresholds[40,41]. Both
models were used, as the participating countries spanned both
regions. Additionally, the INFORMAS food classification
system was adopted for food products not included in the NPM
classifications, such as infant formula, acohol, and dietary
supplements [35]. (4) Coding up to the 3 most prominent food
products, as defined by INFORMAS protocol [35], where
multiple food products were being promoted in an
advertisement. In cases where coders were unable to determine
the level of prominence, coding priority was based on the first
products shown or coding from the top-left quadrant of the food
advertisements for the purpose of sequencing [35]. (5)
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Conducting market surveys, preferably in physical stores or
through digital resources in each country, to retrieve an
advertised product’'s nutrient values to facilitate nutrient
profiling. Products without nutrition information were labeled
as“insufficient nutrition information panel.” Productsthat were
not covered by the WHO NPMs (eg, 1- to 3-year follow-up
milk formulae) were identified as “not applicable” (6)
Excluding data for banner advertisements and product
placements during programs.

Reliability Testing

Intercoder reliability (IRR) testing within each country was
performed by researchers who were responsible for the dataset
coding. This required a randomly selected hour of television
recording for testing reliability between coders according to the
formula[35]:

Agreement/(agreement+disagreement)x 100

Theminimum required | RR score was 90% agreement between
researchers. If this was not achieved, then additional training
was provided to the coder before retesting coding reliability
with ancther television recording sample. Once the minimum
IRR was achieved within a country, then IRR testing was
conducted between countries. This required each country to
submit coded datato the PMT for arandom hour of recording.
The PMT’s coding for this dataset served as a comparator. The
minimum required score was 80% agreement, and if this was
not achieved, then asecond or even athird IRR testing trial was
conducted for a different hour of recording, following further
training provided to the concerned country’s primary coder.

Coding for Persuasive Power Strategies

Additional coding was performed for persuasive power strategies
of marketing, comprising the use of power strategies and
premium offers [35]. Up to 3 strategies per food advertisement
were recorded.

Data Processing

Cleaning

Upon completion of dataentry, cleaned Microsoft Excel datasets
were provided to the PMT for cross-checking. Country teams
corrected datasets based on feedback. Differenceswere resolved
through discussion with the PMT and INFORMAS facullty.

Aggregation

Data were weighted based on weekdays and weekend days.
Advertisements were aggregated into hourly time slot intervals.
Factors explored for advertisement rate analysis were (1)
children’'s viewing time (PVT vs non-PVT), (2) marketing
permissibility (permitted vs not permitted), and (3) the use of
persuasive power strategies.

Statistical Analysis

Statistical analysis was performed using SPSS (version 26.0;
IBM Corp). A data analysis training workshop (KC, SM, and
BK) was conducted for country teams. The PMT checked and
consolidated all countries’ datasets, before performing thefinal
country comparator analyses.
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Outputs for descriptive analysis to understand the extent of
television food marketing were reported as mean (SD) for rate
parameters (advertisements per hour per channel) applicableto
all food advertisements, permitted food adverti sements and not
permitted food advertisements, and their ratios (permitted:not
permitted) derived according to both WPRO and SEARO NPMs.
Wilcoxon signed rank tests assessed comparisons between
permitted versus not permitted food advertisements.
Additionally, the Mann-Whitney U test assessed rate
comparisons between PVT and non-PVT for not permitted food
advertisements. Persuasive marketing strategies engaged for
not permitted food advertisements, and interpreted as power
strategies and premium offers, were also similarly assessed.
Frequency analysis was then performed to understand the
popularity of categories of not permitted food advertisements
promoted on television according to WPRO and SEARO NPMs.
Thisrequired coded itemsto befurther consolidated to rank the
top 5 most frequently advertised not permitted food categories
(%). The significancethreshold for all analyseswas set at P<.05.

Karupaiah et al

Results

Country Comparisons of Food Advertisement Rates
for Permitted and Not Permitted Foods

For all 9 Asian countriesinvestigated, food advertisement rates
for not permitted foods were significantly higher (all P<.05)
compared to permitted foods (Table 1). This trend was
consistent, whether applying the criteria of the WPRO or
SEARO NPMs. Advertisement ratesfor not permitted foods as
per WPRO criteria were highest for the Philippines followed
by Sri Lanka>Mongolia>India>Bangladesh>China>Nepal>
Vietham>Malaysia. Thistrend was a so repeated when applying
the SEARO criteria, except for not permitted food advertisement
rates for China being greater than Bangladesh. However,
comparisons between countries regarding the concentration of
not permitted food advertisement rates, interpreted as ratio of
permitted:not permitted advertisements, indicated that they were
lowest for Sri Lanka and China, whereas the ratio of
permitted:not permitted food advertisements was highest for
Malaysia and Vietnam due to fewer permitted foods being
promoted. Of interest, ratios for India and Bangladesh were
higher with WPRO criteria than with SEARO criteria.

Table 1. Food advertisement rates for Asian countries as per World Health Organization regional offices for Western Pacific (WPRO) and World

Health Organization regional offices for South-East Asia (SEARO) criteria.

Country All food adver-  Food advertisement rates (advertisements per hour per channel)
tisements?

WPRO SEARO

Permitted, Not permitted, Pvalue Permit- Permitted, Not permitted, Pvalue Permit-

mean (SD)  mean (SD) ted:not per- mean (SD)  mean (SD) ted:not per-

mitted mitted

Bangladesh  8.17 (8.32) 043(121) 6.23(6.67) <001 1145 0.72(1.29)  4.25(6.00) <001 159
China 1153(10.07) 2.13(2.84) 5.03(857) <001 1:24 157 (2.07)  5.49 (9.60) <001 1:35
India 9.31(5.97) 0.46(0.89)  7.75(5.36) <001 1:16.8 2.08(2.39) 5.73(4.56) <001 1:28
Malaysia  4.07 (6.48) 0.01(0.11) 2.40(3.88) <001  1:240 0.19(0.50) 2.29(3.71) <001 1121
Mongolia  11.37(10.80)  0.72(1.30)  7.97 (7.67) <001 1111 0.72(1.83)  7.91(7.46) <001  1:11.0
Nepal 4.62 (4.58) 0.11(0.36)  3.89 (4.06) <001 1:354 0.11(0.36) 3.47(3.64) <001 1:315
Philippines  15.00(15.12)  0.75(1.18)  9.70(9.85) <001 1:129 0.93(1.38)  9.41(9.47) <001 1101
SriLanka  16.68(11.26)  3.43(3.55) 9.08 (6.84) <001 126 315(3.29) 9.37(7.16) <001 130
Vietnam 3.34 (6.86) 0.02(0.15)  2.69 (5.77) <001 1:1345 0(0) 2.74 (5.90) <001 _b

8A|| food advertisements include solid foods and beverages advertised. Includes advertisements for culinary ingredients, nutritional supplements, baby
food, and follow-up formula. Additionally, the term also covers advertisements for food companies, retailers, and outlets that do not promote specific

food products.

BFor Vietnam, permitted:not permitted could not be determined with SEARO criteria.

Extent of Food Advertisements During PVT and
Non-PVT

We further measured the appearance of not permitted food
advertisements during PVT and non-PVT for al 9 countries
(Table 2). For most countries, not permitted food advertisement
ratesoccurring during PV T were significantly higher compared
to rates during non-PV T regardless of both NPMs. For India

https://pediatrics,jmir.org/2024/1/e63410

and Nepal, there was no difference in the rates of not permitted
food advertisements between PVT and non-PVT irrespective
of both NPM criteria. For China, the rates of not permitted food
advertisements when classified using the SEARO model were
significantly higher during non-PVT. The difference observed
for China as per WPRO (1.45 advertisements per hour per
channel) and SEARO (1.29 advertisements per hour per channel)
remained comparable but not significant.

IMIR Pediatr Parent 2024 | vol. 7| €63410 | p.187
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING

Karupaiah et al

Table 2. Appearance of not permitted food advertising during peak and nonpeak viewing times on television.

Country Not permitted food advertisement rates® (advertisements per hour per channel)

WPROP SEARO®

pVTd’ mean (SD) Non-PVT, mean (SD) P vaue PVT, mean (SD) Non-PVT, mean (SD) P value
Bangladesh  9.31(8.00) 5.04 (5.65) <.001 6.73 (7.11) 3.30 (5.22) <.001
China 3.98 (5.80) 5.43 (9.40) 24 4,56 (6.60) 5.85 (10.51) 02
India 7.54 (4.34) 7.84(5.70) 86 5.70 (3.92) 5.75 (4.78) 38
Malaysia 3.58 (4.76) 1.95 (3.37) <.001 3.45 (4.72) 1.85(3.14) <.001
Mongolia 11.19 (8.60) 6.62 (6.81) <.001 10.99 (8.33) 6.62 (6.66) <.001
Nepal 3.67 (3.80) 3.97 (4.15) 53 3.38 (351) 3.50 (3.69) 84
Philippines 12.26 (10.87) 8.71(9.24) <001 11.84 (10.47) 8.48 (8.89) <.001
Sri Lanka 11.35 (6.31) 8.21 (6.84) <001 1155 (6.21) 8.53(7.32) <.001
Vietnam 5.66 (7.18) 1.54 (4.65) <.001 5.62 (7.32) 1.63 (4.81) <.001

ot permitted food advertisements include solid foods and beverages. It excludes advertisements for culinary ingredients, nutritional supplements,

baby food, and follow-up formula.

BWPRO: World Health Organization regional offices for Western Pacific.
CSEARO: World Health Organization regional offices for South-East Asia.
dpvT: peak viewing time.

With both NPM criteria, not permitted food advertisement rates
during PVT compared to non-PVT werenearly 1.7 times higher
for Mongolia (WPRO: mean 11.19, SD 8.60 vs mean 6.62, SD
6.81 advertisements per hour per channel and SEARO: mean
10.99, SD 8.33 vs mean 6.62, 6.66 advertisements per hour per
channel), nearly 2 times higher for Malaysia (WPRO: mean
3.58, SD 4.76 vs mean 1.95, SD 3.37 advertisements per hour
per channel and SEARO: mean 3.45, SD 4.72 vs mean 1.85,
SD 3.14 advertisements per hour per channel) and Bangladesh
(WPRO: mean 9.31, SD 8.00 vs mean 5.04, SD 5.65
advertisements per hour per channel and SEARO: mean 6.73,
SD 7.11 vs mean 3.30, SD 5.22 advertisements per hour per
channel), and nearly 3 timeshigher for Vietham (WPRO: mean
5.66, SD 7.18 vs mean 1.54, SD 4.65 advertisements per hour
per channel and SEARO: mean 5.62, SD 7.32 vs mean 1.63,
SD 4.81 advertisements per hour per channel).

Defining Engagement of Persuasive Strategiesin Not
Permitted Food Advertisements

We conducted content analyses to probe the nature of
engagement used by persuasive strategiesfor not permitted food
advertisements targeting children in the context of power
strategies and premium offers, with comparisons during PVT
and non-PVT (Table 3).

https://pediatrics,jmir.org/2024/1/e63410

Rates for power strategies, irrespective of both NPMs, were
significantly higher (P<.05) for most countriesduring PV T than
non-PVT, with the highest rate observed for the Philippines
(WPRO: 8.91 advertisements per hour per channel and SEARO:
8.82 advertisements per hour per channel) and the lowest for
Malaysia (WPRO: 1.88 advertisements per hour per channel
and SEARQO: 1.84 advertisements per hour per channel). In
contrast, rates of power strategies for not permitted foods in
China and Nepa were significantly higher during non-PVT
compared to PV T when classified using WPRO criteria, whereas
power strategy ratesin Indiaremained similar during PVT and
non-PV T irrespective of both NPMs.

When probing premium offers given for not permitted food
advertisements, rates were significantly higher (P<.05) during
PVT compared to non-PVT for most countries by either WPRO
or SEARO criteria. Rates were the highest for Bangladesh
(WPRO: 1.59 advertisements per hour per channel and SEARO:
1.59 advertisements per hour per channel) and lowest for China
(WPRO: 0.06 advertisements per hour per channel and SEARO:
0.05 advertisements per hour per channel) irrespective of both
NPMs. No premium offers were broadcast during PVT and
non-PVT on Nepal television.
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Table 3. Persuasive strategiesin not permitted food advertisements during peak and nonpeak viewing times.

Country Not permitted food advertisement rates? (advertisements per hour per channel)
Power strategies Premium offers
P\/Td, Non- Pvaue PVT, Non- Pvaue PVT, Non- Pvaue PVT, Non- P val-
mean PVT, mean PVT, mean PVT, mean PVT, ue
(SD) mean (SD) mean (SD) mean (SD) mean

(SD) (SD) (SD) (SD)

Bangladesh 5.24 3.28 <001 331 1.97 <001 159 0.58 <.001 159 0.58 <.001
(4.45) 357) (357) 312 (2.22) (1.52) (2.22) (1.52)

China 271 3.56 .02 371 451 0.06 0.05 13 0.05 0(0) <.001
(2.92) (6.64) (4.74) (7.60) (0.26) (0.25) (0.24)

India 5.06 521 .88 4.30 4.08 0.49 0.47 43 0.40 0.33 .005
(3.16) (4.00) (2.74) (3.20) (0.86) (0.92) 0.77) (0.84)

Maaysia 1.88 0.82 <001 184 0.80 <001 077 0.36 <001 076 0.34 <.001
(2.87) (1.49) (2.90) (1.42) (1.149) (0.78) (1.10) (0.71)

Mongolia 7.06 4,64 <001 6.90 4.68 <001 09 0.38 <.001 092 0.54 <.001
(7.30) (5.96) (6.89) (5.81) (1.64) (0.96) (1.42) (1.04)

Nepal 2.06 2.40 .049 177 1.94 0(0) 0(0) _e 0(0) 0(0) —
(2.53) 271 (2.249) (2.23)

Philippines 8.91 6.38 <.001 882 6.32 <.001 053 0.44 .009 0.53 0.44 .009
(7.88) (6.83) 7.77) (6.71) (0.76) (0.78) (0.76) (0.78)

SriLanka 4.74 3.50 <.001 5.46 421 <.001 125 0.97 .002 114 0.75 <.001
(4.02) (3.49) (4.07) (3.98) (1.67) (1.68) (1.68) (1.60)

Vietnam 3.98 117 <.001 417 1.28 <001 110 0.26 <.001 107 0.27 <.001
(5.58) (3.65) (5.79) (3.87) (1.46) 0.77) (1.44) (0.79)

3ot permitted food advertisements include solid foods and beverages. It excludes advertisements for culinary ingredients, nutritional supplements,

baby food, and follow-up formula.
BWPRO: World Health Organization regional offices for Western Pacific.

CSEARO: World Health Organization regional offices for South-East Asia.

dpvT: peak viewing time.
®Not available.

Nature of Most Frequently (%) Advertised Not
Permitted Food Categories

We observed that the highest frequency (%) of advertisements
for not permitted food categories, irrespective of both NPMs,
was driven by HFSS foods and beverages (Figure 1), which
varied between countries and likely reflected local popular
tastes. When categorized by WPRO criteria, the highest
advertisement frequency related to “ other beverages’ for Nepal,
Bangladesh, and Mongolia; “savoury snacks’ for Ching;
“chocolate and sugar confectionery, energy bars, and sweet
toppings and desserts’ for India and Sri Lanka; “ready-made,
convenience foods and composite dishes’ for Maaysia; and
“milk drinks’ for Vietnam and the Philippines. When
categorized by SEARO criteria, advertisement frequencieswere
still reflecting local taste preferences for HFSS products as per
“water-based flavored drinks” for Bangladesh and Nepal, “milk
and dairy based drinks’ for Vietnam, the Philippines, and
Mongolia; “ confectionery” for Indiaand Sri Lanka; “ composite
foods (prepared foods)” for Maaysia; and “cheese and
analogues” for China.

https://pediatrics,jmir.org/2024/1/e63410

We further appraised the combined share of the sugar and
nonsugar sweetener—based beverage products for each country
(Figure 2), which were prominent among the top 5 frequently
advertised not permitted foods. As per WPRO criteria, this
totaled 72.2% (n=2207) for Bangladesh, 67.4% (n=1583) for
Vietnam, 66.6% (n=1607) for Nepal, 51.1% (n=3115) for the
Philippines, 36.7% (n=1004) for China, 33.8% (n=2237) for
Mongolia, 32.8% (n=1403) for India, 29.7% (n=1543) for Sri
Lanka, and 24.2% (n=437) for Malaysia. Of note, the WPRO
category for “ energy drinks, teaand coffee” included beverages
marketed without sweetening agents such as teas and coffees,
which likely targeted adult consumers. With SEARO criteria,
these data changed: 68.3% (n=1527) for Nepal >55.5% (n=1180)
for Bangladesh>54.3% (n=1320) for Vietnam>52.9% (n=3506)
for Mongolia>43.3% (n=2573) for the Philippines>22.7%
(n=1185) for Sri Lanka>19.9% (n=348) for Malaysia>14.2%
(n=540) for China>8.4% (n=277) for India.

High sugar-containing foods were also frequently advertised
(Figure 3), with the combined share as per WPRO criteriabeing
the highest for Sri Lanka (n=2103, 40.7%)>India (n=1384,
32.3%)>Maaysia (n=1384, 28.1%)>Nepa  (n=550,
22.8%)>China  (n=472, 17.3%)>Mongolia  (n=1105,
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16.7%)>Bangladesh (n=474, 15.5%)>the Philippines (n=621,
10.2%)>Vietnam (n=144, 6.1%). With SEARO criteria, some
differences were indicated with India (n=1466, 44.6%)>Sri
Lanka (n=2093, 40.1%)>Malaysia (n=507, 29%)>Bangladesh
(n=474, 22.3%)>Nepa (n=454, 20.3%)>Mongolia (n=1105,
16.7%)>the Philippines (n=869, 14.7%)>China (n=254,
6.7%)>Vietnam (n=141, 5.8%).

Not permitted food advertisements characterized by high-sodium
and high-fat content as per both NPM thresholds were among
the top 5 frequently advertised foods in China These were

Karupaiah et d

identified as “savoury snacks’ (n=931, 34%) under WPRO,
whereas “cheese and analogues’ (n=1323, 34.8%) and
“ready-to-eat savouries (savoury snack foods): potato, cereal
or starch-based (from roots, tuber, or legumes) and animal based
(from skin)” (n=911, 24%) were products categorized under
SEARO (Figure 4). Similarly for Malaysia, Mongolia, and the
Philippines, high advertising frequency trends were observed
under WPRO criteriarelating to “ready-made and convenience
foods and composite dishes’ and under SEARO criteriarelating
to “composite foods (prepared foods).”

Figurel. Top5 (%) most frequently advertised not permitted foods by WPRO and SEARO criteria. LMIC: low- and middle-income countries; SEARO:
World Health Organization regiona offices for South-East Asia; UMIC: upper- and middle-income countries; WPRO: World Health Organization
regional offices for Western Pecific. * Example of other beverages includes chocolate malt beverages, juice drinks, mineral water, and carbonated soft

drinks.
%) China 1.3 10.9 173 34 14.5 B *Other beverages
E Malaysia B  Energy drinks, tea and coffee
; Cakes, sweet biscuits and pastries. other sweet bakery
Nepal products, dry mixes for making such
Bangladesh | Chocolate and sugar confectionery, energy bars, and
sweet toppings and desserts
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Figure2. Top5 (%) most frequently advertised not permitted products by WPRO and SEARQO criteriaas per combined estimates for sugar and nonsugar
sweetener—based beverage products. LMIC: low- and middle-income countries; SEARO: World Health Organization regional offices for South-East
Asia; UMIC: upper- and middle-income countries; WPRO: World Health Organization regional offices for Western Pacific.
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Figure3. Top 5 (%) most frequently advertised not permitted products by WPRO and SEARO criteriaas per combined estimates for sugar-concentrated
solid food products. LMIC: low- and middle-income countries, SEARO: World Health Organization regiona officesfor South-East Asia; UMIC: upper-
and middle-income countries; WPRO: World Health Organization regional offices for Western Pacific.
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Figure 4. Top 5 (%) most frequently advertised not permitted products by WPRO and SEARO criteria as per combined estimates for high sodium-
and fat-containing food products. LMIC: low- and middle-income countries, SEARO: World Health Organization regional officesfor South-East Asia;
UMIC: upper- and middle-income countries; WPRO: World Health Organization regional offices for Western Pacific. *Relevant products were not

recorded.
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Discussion

Principal Findings

Rapid economic growth occurring in Asiaover thelast decades,
accompanied by nutrition transition, has unfortunately seeded
childhood obesity in many countries. This phenomenon of
obesity is driven through the globalization of trade and the
growth of transnational and regional food businesses, which
nurtured increased access to unhealthy foods and beverages
[9,42-44]. Much of thefood manufactured for the Asian market
promotes HFSS foods and beverages, and the extent of their
marketing channel ed through children’s settings such as popul ar
television was little understood in Asia [11,24,25,29,31,45].
This research provides the first baseline evidence on the extent
and nature of unhealthy television food marketing to children
and adolescents across 9 Asian countries (Bangladesh, China,
India, Malaysia, Mongolia, Nepal, the Philippines, Sri Lanka,
and Vietnam) using the uniform approach of INFORMAS[35].
Participating countries representing LMICs at various stages of
epidemiological, demographic, and nutrition transitions
presented an opportunity to compare and contrast the extent
and type of marketing. Policy commitments to regulate
unhealthy food marketing on television and other mediaare not
mandatory in most Asian countries [27], and industry
commitments to self-regulate appear to be the norm for some
of the countries participating in this study.

Using INFORMAS methodology to harmonize measurement
approaches, we showed that unhealthy foods, defined as “not
permitted” by WHO criteria for the NPMs established for the
WPRO and SEARO regions in Asia [40,41], overwhelmingly
dominated food advertising through children’s popular television
channels in the 9 Asian countries studied. The advertisement
rate was highly varied between countries, ranging from almost
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10 “not permitted” food advertisements per hour in the
Philippines and Sri Lankato 2 per hour in Maaysia. The rates
observed in this study were lower than an earlier cross-country
study in the Asia-Pacific region in 2014, which used a different
food classification system to rate “noncore” (unhealthy) food
advertising, reported rates ranging from 2.3 advertisements per
hour per channel for South Korea to 16.7 advertisements per
hour per channel for Indonesia [31]. This finding aligns with
studies from Slovenia, Chile, and Thailand, which, in
benchmarking food advertisements to standards of perceived
thresholds for the “danger” HFSS nutrients, detected a high
concentration of unhealthy food advertisements on children’'s
popular television channels [46-48].

With the exception of India, China, and Nepal, most countries
observed higher rates of not permitted food advertisements
during the broadcast periods most popular with children
compared to non-PVTs. This aigns with earlier studies
[31,39,49], which also found higher rates of unhealthy food
advertising during children's PVTs. Uniquely, China had
significantly lower rates of not permitted food advertisements
during children’s PVTs compared to non-PVTs based on the
SEARO classification. This may be attributed to local
advertising regulations in China, which require severa
advertising slotsto be reserved for public service advertisements
(including healthy food such as fresh fruit) during these
broadcast periods [50].

The use of persuasive marketing techniques embedded in not
permitted food advertisements was also significantly higher
during children’s PVTs in most of the participating countries,
which also concurs with previous multicountry studies[31,39]
showing higher rates of promotional characters and premium
offers during children’s PVTs compared to non-PVTs. Taken
together, the higher rate of unhealthy food marketing during
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popular broadcast times for children and the higher use of
persuasive marketing techniques that appeal to children during
these broadcast times clearly suggest advertisers are targeting
children with unhealthy food advertising.

Asthisstudy used both the WPRO and SEARO NPM to classify
advertised foods, it became possible to explore differences in
the performance of these systemsin categorizing food marketing
across Asian countries. SEARO isthe NPM applicableto India,
Nepal, Sri Lanka, and Bangladesh, whereas WPRO isapplicable
to China, Malaysia, Mongolia, the Philippines, and Vietnam.
Prior to this study, most studies investigating content analyses
[12,39,51] related to the WHO model of the Europe Regional
Office [52]. Applicable to the Asian scenario, this study
thereforeisthefirst to rel ate content analyses of food advertising
to WPRO [40] and SEARO NPMs [41].

Application of the SEARO model compared to the WPRO model
led to alower ratio of “ permitted” to “not permitted” advertised
foods for most countries, except China and Sri Lanka, where
ratios were comparable between the 2 NPMs. Differences
occurred when healthy food and beverage items such as plain
mineral water were included under WPRO but not included in
the SEARO model. Another reason for higher ratios associated
with WPRO was the exclusion of culinary ingredients, which
otherwisewould beidentified as permitted food advertisements.

Upon further comparing WPRO and SEARO criteria, the fewer
beverage categories available under WPRO lead to more
products to be accommodated within a category. For example,
both carbonated and chocolate malt drinks are grouped under
“other beverages” Whereas under SEARO, these beveragesare
grouped separately as carbonated drinks under “water-based
flavoured drinks” and chocolate malt beverage products under
“cereal, grain, tree nut-based beverages” In scrutinizing the
combined share of beverages among the top 5 frequently
advertised not permitted foods, we noted higher frequenciesfor
Indiaand China using WPRO criteriafor 2 categories, namely
“energy drinks, teaand coffee” and “ other beverages.” However,
the single beverage category of the SEARO criteria, visa vis
“water-based flavoured drink,” generated lower frequencies
when combining the top 5 beverages. Food advertisements
categorized under “energy drinks, teaand coffee” as per WPRO
criteria would be considered as not permitted with or without
sugar content [40]. Whereas a total sugar threshold of up to 2
g would be permitted for categories such as “coffee, coffee
substitutes, tea, herbal infusions’ and “water-based flavoured
drink” (which included energy drinks) or up to 6 g for “cereal,
grain, tree nut-based beverages’ under the SEARO criteria[41].

Even when considering sugar-concentrated solid food products,
differences between NPMs could be explained by categories
such as “chocolate and sugar confectionery, energy bars, and
sweet toppings and desserts’ as well as “ cakes, sweet biscuits
and pastries, other sweet bakery products, dry mixesfor making
such” werenot allowed to be marketed under WPRO regardless
of sugar level [40]. Whereas SEARO allowed a total sugar
threshold of up to 6 g [41]. Contrarily, the “cheese” category
under SEARO, despite identifying foods with high-sodium and
high-fat thresholds as not permitted, includes an additional
criterion of “zero” tolerance for added sugar [40,41].

https://pediatrics,jmir.org/2024/1/e63410
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Advertising of fast foodsis aconcern for Malaysia, Mongolia,
and the Philippines with high advertising frequency trends for
“ready-made and convenience foods and composite dishes’
under WPRO and composite foods (prepared foods) under
SEARQO criteria. Theimplication for Malaysia, in particular, is
afailure of aself-regulatory policy known as the Guideline on
the Advertising and Nutrition Information Labelling of Fast
Foods[53,54]. Thisguidelinewasintroduced in 2008 to restrict
advertising of fast food during children’s programs if =4% of
children aged 4-9 years comprise the television viewing
audience. However, the guideline is not legislated, and
government-led monitoring for the guideline is lacking [54].

A trait of television advertising in Asia is featuring culinary
ingredients even during PVTs [24,26,45]. It is noted that PV T
equates to prime time for Asian families, running between 6
and 11 PM, which also attracts the viewership of the whole
family. It is not surprising that this period also carries
advertisements for culinary ingredients targeting women, as
women traditionally purchase foods for their household, cook
foods, and decide what the family consumes[55]. Additionally,
labels of culinary items featured in advertisements will not
provide serving size, as they are ingredients combined with
other ingredients in cooking meals. Unique culinary practices
in the Asian region follow recipes prepared in the home
requiring many staples (eg, uncooked rice, cooking oil, spices,
seasoning powder, uncooked meat, chicken or vegetable stock,
recipe premix, plain sugar, stevia, plain flour, breading mix,
lentils, and coconut milk). For Malaysia and Vietnam, items
such as uncooked rice and soybean cooking oil would otherwise
be identified as permitted foods as per WPRO criteria (Table
S2in Multimedia Appendix 1). We, therefore, excluded culinary
ingredients from our analyses.

Strength and Limitations

A major strength of this study was the harmonized measurement
approaches adopted by all 9 Asian countries, enabled
comparisons between countries using 2 WHO NPMs for
determining the extent, intensity, and nature of unhealthy food
marketing on television. The comparative assessment of WPRO
and SEARO NPMs across the 9 Asian countries facilitated the
identification of inconsistenciesin their application to categorize
food advertisements due to regional and cuisine differences,
thereby indicating the need for improvement across these 2
models. Overall, the findings from this study contribute evidence
of the need to strengthen local regulatory frameworks in each
country to stimulate advocacy to stakeholders. Of priority, there
isan urgent call for mandatory policy action in Asian countries
to restrict children’s exposure to unhealthy food marketing on
television to protect them from the harmful impact of food
marketing [6]. Ultimately, a comprehensive regulatory
framework with consistent monitoring over time should enable
the reduction of exposure and power of unhealthy food
marketing directed to children. A further benefit in conducting
this study was that the collaboration achieved between country
teams and INFORMAS experts enabled the exchange of
technical knowledge and building the capacity of researchers
across the 9 Asian countries.
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Thisstudy’s protocol required recording advertisements shown
on the top 3 children’s popular television channels for each
country rather than measuring actual children’smediaexposure.
The latter approach to measure actual targeted media exposure
of children to television is experimental, with behavioral
research methodology being varied and challenging to execute
in multicountry scenarios where a harmonized protocol in
low-resource settingsis critically required [56]. Second, asthis
study was initiated during the COVID-19 lockdown occurring
in al countries, we adopted convenience sampling to
accommodate permitted travel days to the recording site.
However, COVID-19 may have changed the nature of
advertising, as this period may not have reflected the usual
advertising pattern. Coding challenges for food products were
encountered where countries lacked mandatory labeling
regulation, such as Vietnam. In such cases, researchers would
refer to their country’s or the neighboring country’s food
composition database.

Future Directions
Future research on television food marketing in individual

Karupaiah et al

appropriateto the cultural diversity and practicesin Asia. Given
this successful collaboration between the Asian countries on
television food marketing, there is now a need for explorative
research on the digital food marketing landscapein Asia, asthe
food industry has expanded its marketing strategy to digital
media platforms.

Conclusions

Thisproject’s collaboration and use of harmonized methodol ogy
generated country-level evidence for 9 Asian countries on the
exposure and power of unhealthy food marketing on television
to children. Cross-country comparisons, irrespective of country
income level, indicated that unhealthy food advertising
dominated children’s popular television channelswith frequent
advertising of sugar-sweetened beverages, sugar-containing
solid food and snacks, and fast foods high in sat and fat,
especialy during PVTs. Clearly, unhealthy food marketing
through popular children’s television channels is occurring
widely in Asiaand is a clear breach of child rights. Evidence
outcomes could be used to advocate for stronger policy
regulations and implementation to control unhealthy food

countries should consider recording more television channels,
such as in India and China. Ideally, randomized sampling for
recording days should be adopted, but randomization should be

marketing, which will strengthen strategies promoting ahealthier
food environment for Asia's children.
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Abstract

Background: The European Foundation for the Care of Newborn Infants (EFCNI) has promoted the importance of parental
involvement in the care of children.

Objective: The study aimed to examine how the time required by parents to achieve autonomy in the care of their very low—birth
weight newborn infants was modified during the implementation of atraining program.

Methods: Thiswasan observational prospective study in the context of aquality improvement initiative. The Cuidame (meaning
“Take Care of Me” in English) program was aimed at achieving parental autonomy. It was implemented over 2 periods:. period
1, from September 1, 2020, to June 15, 2021; and period 2, from July 15, 2021, to May 31, 2022. The days required by parents
to achieve autonomy in several areas of care were collected from the electronic health system.

Results: A total of 54 and 43 families with newborn infants were recruited in periods 1 and 2, respectively. Less time was
required to acheive autonomy in period 2 for participation in clinical rounds (median 10.5, IQR5-20vs 7, IQR 4 - 10.5 d;
P<.001), feeding (median 53.5, IQR 34 - 68 vs44.5, IQR 37 - 62 d; P=.049), and observation of neurobehavior (median 18, IQR
9-33vs1l, IQR 7 - 16 d; P=.049). More time was required to achieve autonomy for kangaroo mother care (median 14, IQR
7 - 23vs21,1QR 10 - 31d; P=.02), diaper change (median 9.5, IQR 4 - 20vs14.5,I1QR 9 - 32d; P=.04), and infection prevention
(median 1, IQR 1 - 2vs 6, IQR 3 - 12; P<.001).

Conclusions. Parents required less time to achieve autonomy for participation in clinical rounds, feeding, and observation of
neurobehavior during the implementation of the training program. Nevertheless, they required more time to achieve autonomy
for kangaroo mother care, diaper change, and infection prevention.

(IMIR Pediatr Parent 2024;7:e55411) doi:10.2196/55411
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Introduction during the 2 periods of implementation of a parental training

program.
The European Foundation for the Care of Newborn Infants h
(EFCNI) has promoted the importance of parental involvement Methods
in the care of children [1]. It has been expected that parental Overview

autonomy will result in additional benefits. Some programs
have been created [2-4] to achieve such training. However, the
time required by parents to become autonomous is unknown,
particularly in the case of premature children.

The main objective of this study is to compare the number of
days required by parents of very low—hirth weight (VLBW)
newborn infants to be autonomous in different areas of care

https://pediatrics.,jmir.org/2024/1/e55411

This observational prospective study was associated with a
quality improvement initiative, aimed at increasing parental
autonomy in the care of VLBW newborn infants during the
implementation of the Cuidame (meaning “ Take Care of M¢”
in English) program in alllC-level Spanish neonatal unit.

Prior to the implementation of this program, in 2020, materials
were prepared, and meetingswith the most sensitive health care
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providers to neurodevelopmental-centered care issues were
conducted. The program wasimplemented over 2 periods (Table
1). Period 1 was from September 1, 2020, to June 15, 2021,
representing the start of the implementation of the Cuidame

Piris-Borregas et a

program. Period 2 was from July 15, 2021, to May 31, 2022,
representing complete implementation along with greater
experience of the neonatal team.

Table. Actions carried out in the neonatal unit aimed at the implementation of the Cuidame program over time, as well as the events that could act as

barriers to the implementation.

Periods Actions

Barriers

Prior to the implementation

Theuse of family rooms had already begun
Design of the Cuidame program

Approval by the Ethics Committee

Selection of professionals responsible for

Family members are restricted due to the
COVID-19 epidemic

monitoring the program
«  Presentation of the program to the profes-

sionals

Period 1: from September 1, 2020, to June 15, «
2021 program
Period 2: from July 15, 2021, to May 31,2022 .

program

Start of theimplementation of the Cuidame  »

Complete implementation of the Cuidame  »

Family members are restricted due to the
COVID-19 epidemic

Family members are restricted due to the
COVID-19 epidemic

o Summer vacation

« Incorporation of new professionals

This program included several areas of care and a paper called
aroad map, where the parents were encouraged to write down
the dates they achieved autonomy under the supervision of the
neonatal nursing staff [5]. Headlth professionals provided
information about the Cuidame program at a time close to the
admission. There was no standardized day to initiate the
information provision. The team adapted to the individual
situation of each child and family. A responsible professional
was assigned to each family to monitor the autonomy of the
parents in caring for their babies. In addition, professionals
received file books with the criteria and indicators that parents
had to meet to advance in every step.

The families who recorded the dates of autonomy in all areas
of care on their road maps were included. Autonomy scores
were not based on whether the primary caregiver wasthe mother
or thefather. In the context of clinical management, thefamilies
of newbornsinfants with a severe disease focused on caring for
children at the end of their life, families with newborn infants
who died during the first month of life, or those with important
language barriers were excluded.

The autonomy of parents in caring for their VLBW newborn
infants during their admission to the neonatal unit and the
dependent variablesrel ated to the morbidity of VLBW newborn
infants were defined based on scientific literature [ 5]. Autonomy
in kangaroo mother care was achieved when parentstransferred
newborn infants from the incubator to their chest, placed their
children properly in the kangaroo position, and then transferred
the children back to the incubator. With respect to feeding,
autonomy was achieved when parents were able to recognize
the signs that their infants were hungry and feed them orally.
Autonomy in the observation of neurobehavior was achieved
when parents identified their infants' daily achievements and
helped them reach the next neurobehavioral step. The parents
were considered autonomous in handling, posture, and contact
when they created the cradle nest, chose the bedding, placed

https://pediatrics.,jmir.org/2024/1/e55411

the infants properly, and executed postural changes in the
incubator. Autonomy in diaper change occurred when the
infants’ diaper were changed by the parents themselves. When
parents detected their infants' pain or stress signs and applied
nonpharmacol ogical analgesic measures, they were considered
autonomous in stress and pain prevention. Autonomy in the
prevention of sensory deprivation was achieved when the parents
talked to their infants, chose stories to tell them, and conveyed
the importance of thisinitiative to other parents. Autonomy in
patient saf ety involved ensuring that the parents dealt with their
babies, were familiar with the monitoring system, and alerted
the team about any detected incident. It also involved knowing
the medication and the type of milk that the infants were
receiving. Parentswho cleaned their infants properly according
to their corrected age were considered autonomous in
cleanliness. Autonomy in the prevention of hedth
care-associated infections involved the removal of bracelets or
watches before contact with the infants, the use of hand sanitizer
before touching them, and reminding professionals to use hand
sanitizer as well. Finally, autonomy in participation in clinical
rounds was achieved when the parents provided suggestionsto
the team during clinical rounds.

Comparisons between the 2 time periods were performed using
the nonparametric Mann-Whitney U test and the chi-square test
or Fisher exact test. Comparative analyses were adjusted for
gestational age and birth weight.

Ethical Considerations

The Ethics Committee of the Biomedical Research Institute of
the 12 de Octubre University Hospital approved the project
(21/123). All participants were sent an information document.
No compensation was given to families; they voluntarily
participated in the care of their children.
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Results

During the study period, atotal of 159 VLBW newborn infants
were admitted to the neonatal unit. The parents of 107 VLBW
newborn infants recorded the dates of complete autonomy in
the areas of care at discharge on their road maps. Four families
were excluded because of a significant language barrier, and 6
families were excluded because of the death of the newbornin
thefirst month of life. Overal, 54 (72%) out of 75 familieswere
recruited during period 1, and 43 (51%) out of 84 familieswere
recruited during period 2. No statistical differences were found
between the infants in periods 1 and 2 (P>.50).

The median gestational age and birth weight were 28.7 (IQR
26.8 - 31) weeks and 1080 (IQR 850 - 1270) g in period 1,
respectively. In period 2, they were 27.8 (IQR 26.7 - 30.4)

Piris-Borregas et a

weeks and 1000 (800 - 1200) g, respectively. The number of
days required by the parents of VLBW newborn infants to be
autonomous in the 11 care areas included in this study is
described and compared in Table 2. It should be noted that the
prevention of health care—associated infection was an area of
care where health care providers and parents required fewer
days to be autonomous (median 6, IQR 3 - 12 d), and feeding
required more days (median 44.5, IQR 37 - 62 d). Additionally,
different behaviors can be highlighted when the numbers of
days needed to be autonomous were compared between periods
1 and 2. Thus, the number of days required to be autonomous
inperiod 2 decreased for participationin clinical rounds (median
10.5,IQR5 - 20vs7,IQR 4 - 10.5d; P<.001). In contrast, the
time required in period 2 was significantly increased in 3 areas
of care: kangaroo mother care (P=.02), diaper change (P=.04),
and prevention of health care—associated infections (P<.001).

Table. Thetime required by parents of very low—birth weight newborn infants to acquire the highest degree of autonomy in the 11 care areas of the

Cuidame program during the implementation.

Areaof care Days, median (IQR) P vaue P value adjusted for birth
weight and gestational age
Period 1: from September 1, Period 2: from July 15,
2020, to July 15, 2021 2021, to May 31, 2022
(n=54) (n=43)
Kangaroo mother care 14 (7 - 23) 21(10- 31) .04 .02
Feeding 53.5 (34-68) 445 (37-62) .39 .049
Observation of neurobehav- 18 (9 - 33) 11 (7 - 16) .04 .049
ior
Handling, posture, and con-  16.5 (7-36) 22.5(11-37) 24 17
tact
Diaper change 9.5 (4-20) 14.5(9-32) .01 .04
Stress and pain prevention 13 (6 - 26) 12 (7 - 26) <.001 .61
Prevention of sensory depri- 6.5 (2.5-16) 7(4.5-9) .35 .82
vation
Patient safety 9 (4-17) 9(5-19) .90 .90
Cleanliness 15.5(7.5-39) 23.5(13-37) .25 .07
Prevention of health 1(1-2) 6(3-12) <.001 <.001
care—associated infections
Participation in clinical 10.5 (5-20) 7 (4-10.5) .049 <.001
rounds
: : infections, and diaper change increased in the second period.
Discussion aper thand P

Our study revealed that the implementation of the Cuidame
program changed the culture of care in our neonatal unit,
resulting in the autonomy of most families in caring for their
newborn infants under the supervision of a health care
professional during their admission. The prevention of health
care-associated infections was the first area where parents
achieved the autonomy, and feeding was the last one.

The implementation of a program aimed at achieving parental
autonomy in the care of newborn infants does not affect every
area of care in the same way. In our case, the time required by
parents of VLBW newborn infants to be autonomous in
kangaroo mother care, prevention of health care-associated

https://pediatrics.,jmir.org/2024/1/e55411

One possible reason for this difference is that health care
providers became more demanding during the implementation
of the program.

Some limitations should be considered, such as how the
COVID-19 epidemic could have acted as a barrier to the
implementation of the Cuidame program.

Based on our results, it can be concluded that some areas of
care could have different behaviors during the implementation
of atraining program aimed at achieving parental autonomy.
The number of days required by parents to achieve autonomy
in kangaroo mother care, diaper change, and the prevention of
health care-associated infections increased in our case, even
though the team was more experienced. Thisleadsusto believe
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that achieving parental autonomy is a complex process that  program.
depends on several factors in the implementation of atraining
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Abstract

Background: Globally, high rates of maternal and infant mortality call for interventions during the perinatal period to engage
pregnant people aswell astheir loved onesin care. Mobile health technol ogies have become ubiquitousin our lives and in health
care settings. However, there is a need to further explore their safety and effectiveness to support and improve health outcomes
locally and globally.

Objective: The aim of this study was to review and synthesize published literature that described the devel opment process or
effectiveness evaluations of maternal and infant apps.

Methods: We applied a methodol ogical framework for scoping reviews aswell asthe PRISMA-ScR (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses extension for Scoping Reviews) guidelines; in addition, the systematic review platform
Covidence (Veritas Health Innovation Ltd) was used to facilitate the review of included studies. Search terms were devel oped
collaboratively, and health sciences—associated databases were searched for studies conducted between January 1, 2000, and
February 4, 2022. We excluded studies about apps that only gathered or tracked data or targeted care providers.

Results: A total of 1027 articles were included for title and abstract screening, of which 87 (8.47%) were chosen for full-text
screening. Of these 87 articles, 74 (85%) were excluded with reasons, and 19 (22%) were included. Four articles were added at
data extraction from hand searching and 2 others were excluded. Thus, we reviewed and synthesized data from 11 unique studies
reported in 21 articles published between 2017 and 2021. The included studies represented 8 different countries. Most of the apps
(8/11, 73%) were in English, although apps were also developed in Arabic, Bahasa Indonesia, and Nepali. The articles reviewed
revealed the early stage of development of the field of maternal and infant health apps, with modest evidence of app use and
achievement of study outcomes. Only 1 (9%) of the 11 apps was endorsed by an independent health care provider society. App
development and evaluation processes emerged, and specific app features were identified as vital for well-functioning apps.
End-user engagement occurred in some, but not all, parts of app research and devel opment.

https://pediatrics,jmir.org/2024/1/e46973 JMIR Pediatr Parent 2024 | vol. 7 | 46973 | p.203
(page number not for citation purposes)


mailto:craig.phillips@uottawa.ca
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING Phillips et &
Conclusions: Appsto improve maternal and infant health are being devel oped and launched in enormous numbers, with many
of them not devel oped with mothers’ needs in mind. There are concerns about privacy, safety, and the standardization of current
appsaswell asaneed for professional or institution-specific guidelines or best practices. Despite challengesinherent in currently
available apps and their design processes, maternal and infant app technology holds promise for achieving health equity goals
and improving maternal and child health outcomes. Finally, we propose recommendations for advancing the knowledge base for

maternal and infant apps.

(JMIR Pediatr Parent 2024;7:e46973) doi:10.2196/46973
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maternal and child health; smartphone; mobile health; mHealth; eHealth; app development; app evaluation; app effectiveness;
maternal and infant app; pregnancy, postpartum; mothers; mobile phone; artificial intelligence; Al

Introduction

Overview

Achieving the globa hedlth goa of hedth for all requires
engaging and empowering individuals, families, and
communities for increased social participation and enhanced
self-care and self-reliance in health, in addition to universal
health coverage (UHC) and primary health care (PHC) [1-4].
Globally, high rates of maternal and infant mortality call for
interventions during the perinatal period to engage pregnant
people aswell astheir loved ones to ensure that they remainin
care during pregnancy and the postpartum period [5-10]. As
mobile health (mHealth) technol ogies such as smartphone apps
emerge and become ubiquitous in our lives and in health care
settings, there is a need to further explore their potential to
support and improve health outcomes|ocally and globally. The
COVID-19 pandemic demonstrated the capacity for widespread
uptake of mHesalth technologiesin every aspect of life[11,12].
Before the COVID-19 pandemic, there were numerous
smartphone apps being developed to support many diverse
health goals [7-9,12-14]. However, many maternal and infant
health apps are short lived or constrained to specific health care
systems or networks, and few of them are evaluated for
effectivenessinimproving health outcomesfor the mother, their
children, and families or endorsed or reviewed by health
professional s or organi zationsindependent of app development
teams [14-19]. Despite the existence of a plethora of apps to
support parents, especially during the perinatal and postpartum
periods, documented scientific dataremain meager. Thelimited
peer-reviewed published evidence about the development
process and effectiveness of apps in supporting mothers or
parents with the challenges they face during the perinatal or
postpartum period makes the content of the available apps
guestionable, which may influence their efficacy.

Background and Significance

Appsto Prevent Maternal and I nfant Morbidity and
Mortality

Numerous apps have been developed to support and improve
maternal and infant health, including during pregnancy and the
postpartum period. These apps can be an efficient means of
providing information for parents, and the number of apps is
rapidly increasing [20,21]. However, most apps lack the
information needed and searched for by mothers with low
income and non—English-speaking mothers with low income

https://pediatrics,jmir.org/2024/1/e46973

bel onging to minority groups. It iswell documented that people
with low income, those with low income belonging to minority
groups, and non—English-speaking people have alower rate of
pregnancy app use [22,23]. Most maternal and infant apps are
not designed for women with low income and culturally diverse
non—English-speaking women [24-26]. In the United States, it
isestimated that most women (92%-95%) aged between 18 and
34 years own a smartphone [27]. This large proportion of
smartphone users may have easy access to apps during
preghancy and the postpartum period when they could benefit
from app-based materna and infant health information.
Evidence is emerging that maternal and infant apps have been
developed and tested in resource-constrained settings and for
use in humanitarian crises[7-9,14,28]. However, most existing
pregnancy appslack commercial regulation and standardization,
making their content questionable [29]. Potential harm from
several pregnancy mHealth intervention apps have been
identified by health professionals [30]. Many apps have not
been evaluated for content accuracy, making it difficult for users
to assess the reliability of the information presented in them
[31,32]. Many apps currently lack information that would be
most helpful for women during pregnancy [33,34]. Neither
medical nor health care societies have issued guidelines for
mHealth apps [18,19,29,35,36]. Few studies exist that report
on the outcomes from the use of such apps[29].

Regulatory agencies are constrained under current regulatory
frameworksto provide effective and efficient regul ation of apps
that can be classified as software as medical device (SaMD)
[17-19,35]. The US Food and Drug Administration (FDA) takes
the position that the regulation of apps needs to be tailored to
therisk and benefit profiles of the apps but has no standards for
apps[35]. The FDA * oversees appsintended to treat, diagnose,
cure, mitigate, or prevent diseases or other conditions as medical
devicesunder federal statute” [35]. The FDA seeksto empower
patients and cliniciansthrough innovation, including the creation
of regulatory frameworks that instills confidence in the
performance and reliability of apps [35]. The International
Organization for Standardization (ISO) has articulated
assessment processes and quality requirements for health apps
[17]. There are international standards for product safety and
lifecycle processes that are applicable to health apps. However,
because of the time investment involved, most health-related
apps are not evaluated [17]. This lack of effective regulatory
oversight has led to calls for user-centered reforms to improve
the accuracy, usability, accessibility, and privacy protection
features of apps, especially health apps [18,19].
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The current research and regulatory landscape offerslittle data
or regulatory guidance to inform people about the effectiveness
of available apps that aim to improve health outcomes among
mothers, especially mothers with low income, mothers with
low income belonging to minority groups, and
non—English-speaking mothers. The lack of regulatory
frameworks and guidelines for the development of safe and
effective maternal and infant apps limits the confidence of
patients and clinicians and may lead to harms derived from the
use of currently available apps [18,19,35,36]. Increasing
knowledge in this area is important because the population of
people with low income and those with low income belonging
to non—English-speaking minority groups continues to grow,
and these groupstend to have poorer maternal and infant health
outcomes. In addition, there is an increased need for maternal
and infant apps in languages other than English.

App Searches

Mobile apps are downloaded by end users on their smartphone.
However, there are little data on why people search for apps,
although major life events seem to be drivers for mobile app
installations  [37]. People experiencing major life
events—change in marital status, moving, job change,
pregnancy, or the birth of a child—install 2.5 times more apps
than those without any significant life changes. Thereare studies
reporting how end users find apps [37]. More than half of app
users (55%) found apps based on recommendationsfrom friends,
family members, and colleagues [37]. In addition, 1 in 3
consumers found apps through app store recommendations;
searching in an app store; and advertisements on theweb, social
media, and television. Most consumers (74%) downloaded apps
after viewing mobile advertisements for them [38]. There are
little data documenting that consumers app searches and
downloads are based on scientific recommendations [38,39].

Brief Overview of Currently Available Parent and | nfant
Health Apps

An extensive review of currently available maternal and infant
appsisbeyond the scope of thisreview. In 2018, atotal of 5276
Android maternal and child health (MCH) apps and 877 iOS
MCH apps were identified [40,41]. There are estimated to be
>350,000 health apps available worldwide, and it is estimated
that 250 new health apps are released every daily [42].

Positionality Statement

Our scoping review team includes professionalsand researchers
with avariety of perspectives that inform our evaluation of the
literature reviewed. We represent multiple cultural backgrounds,
migrant statuses, sexes, and genders. In addition, our multiple
academic disciplines include computer technology and IT,
communications, human rights law, informatics,
speech-language pathology, medicine, and maternal and child
nursing. We have team members from multiple contexts
globally. Our varied lived experiences and knowledge support
analysis of the literature reviewed from awider perspective of
world viewsto inform future devel opment of computer-mediated
technologies, such as smartphone apps, to improve the health
of mothers, their infants, families, and communities.
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Objectives

The purpose of this scoping review study was to review and
synthesize published literature that described the devel opment
process or effectiveness evaluations of maternal and infant
health apps, with aspecific emphasis on determining the use of
the apps by thetarget popul ation; provided evidence of outcomes
with mothers, fathers, infants, or children; and explained whether
the apps have been reviewed or endorsed by a health care
provider. The research question guiding this scoping review
study was as follows: what evidence exists that describes the
devel opment and effectiveness eval uation of maternal and infant
health apps?

Methods

Scoping Review Approach

Because of the scarce evidence of apps being systematically
evaluated for effectiveness, we used a scoping study
methodology to review and synthesize the existing literature.
The scoping review approach was originaly described by
Arksey and O’ Malley [43] and has since been adapted by 1slam
et al [44], Levac et a [45], and Westphaln et a [46]. The
original scoping review method included 5 steps: identifying
the research question (step 1); search strategy (step 2); study
selection (step 3); charting the data (step 4); and collating,
summarizing, and reporting the results (step 5). Two additional
steps were added subsequently: consultation (step 6) [45,46]
and quality assessment (step 7) [44]. We used the PRISMA-ScR
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses extension for Scoping Reviews) guidelines to
enhance transparency in our approach to our scoping study [47].
The PRISMA-ScR guidelines checklist is available in
Multimedia Appendix 1.

Steps Taken

The identification of the research question (step 1) and the
development of our search strategy (step 2) were developed
collaboratively during team meetings. The research question
addressed by the scoping study was as follows: what evidence
exists that describes the development and assessment of the
development and effectiveness of parent and infant health apps?
Specifically, we sought to identify extant studies that described
the use of the apps by the target popul ation; provided evidence
of outcomes with mothers, infants, or children; and explained
whether the apps have been reviewed or endorsed by a health
care provider or hedth care provider society (eg, American
Academy of Pediatrics). Our search strategy included literature
published between January 1, 2000, and February 4, 2022. The
search terms included “ ((mother* OR mom* OR matern* OR
pregna* OR parent* OR postpart*) AND (infan* OR newborn
OR neonat* OR prenat* OR perinat* OR postnat* OR bab*)
AND (app OR mobile app OR apps OR mobile device
applications OR mobile apps OR smartphone) AND (health*)).”
The search resulted in 1895 citations being identified. The search
process commenced on January 27, 2022, with a preliminary
search of Academic Search Complete (EBSCO), Bibliography
of Indigenous Peoplesin North America (EBSCO), CINAHL,
Communication Source (EBSCO), Education Source (EBSCO),
and Global Health (EBSCO). The citations identified from this

IMIR Pediatr Parent 2024 | vol. 7 | e46973 | p.205
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING

search (163/1895, 8.6%) were imported into the systematic
review platform Covidence (Veritas Health Innovation Ltd)
[48]. MEDLINE (Ovid) was a so searched on January 27, 2022,
and the citationsidentified (398/1895, 21%) wereimported into
Covidence [48]. Citations from Scopus (64/1895, 3.38%),
PubMed (656/1895, 34.62%), and Web of Science (614/1895,
32.4%) were identified in an additional search on February 4,
2022, and added to Covidence [48]. Of the 1895 citations, after
screening, 892 (47.07%) duplicates were removed.

Study selection (step 3); charting the data (step 4); and collating,
summarizing, and reporting the results (step 5) were facilitated
using Covidence[48]. Study selection occurred in 2 stages: title

Textbox 1. Literature review inclusion and exclusion criteria.

Phillips et al

and abstract screening and full-text screening. All articles at
each stage were reviewed by at least 2 team members. Any
conflicts were resolved during team meetings for title and
abstract screening. During full-text screening, any conflicts
were resolved by team members who had differing opinions
about inclusion discussing their differences and coming to an
agreement about whether to include acitation for dataextraction.
Inclusion and exclusion criteria (Textbox 1) were specified
during team meetings and adapted as needed through team
consensus. All team members had the opportunity to participate
in title and abstract screening, which aligns with our approach
to consultation (step 6) that was inclusive of the multiple
perspectives of our team members.

Inclusion criteria
«  Published primary research article (eg, completed studies)

« Review article (eg, systematic review or scoping review)

«  Appsfor pregnant people (people), parents (include fathers if they are part of the app’s target audience), postpartum people (people), infants and

children, and mothers and infants

«  Language: app in any language; articles limited to publicationsin English

«  Any country

« Article describes app development process or how effectiveness was determined (eg, randomized controlled trial or evaluation)

Exclusion criteria

«  Study or app focused on pathology or psychopathology (eg, gestational diabetes mellitus, preterm or premature birth, anxiety, and depression)

«  Study protocols

e  Thesisor dissertation

«  Commentaries, editorials, and letters to the editor

« Appsfor health care or community services workers only

«  Appsfor datagathering or tracking

«  Computer-mediated platforms: websites, communication platforms (eg, WhatsA pp, Facebook Messenger, and FaceTime), and social media or

social networking platforms (eg, Twitter, Facebook, and Reddit)

Our team devel oped a data extraction tool for charting the data
(step 4). This instrument was then entered into Covidence to
facilitate data extraction. Three authors (JCP, JH, and SZ)
completed data extraction. All other team members had access
to the data extraction outputs in Covidence [48]. The find
outputs of the data extraction process—the charted data—were
shared with all team members for review and discussion at a
team meeting. Collating, summarizing, and reporting the results
(step 5) were completed using the PRISMA-SCR process [47].
To ensure rigor in reporting our findings, we used a 3-stage
process [45]. First, we provide numerical summaries of key
aspects from the reviewed studies (eg, country where app was
designed to be used, app language, and study population).
Second, narrative summaries, tables, and figures are used to
present our findings and facilitate comparisons between, and
contrasts across, the reviewed studies. Finally, in the Discussion
section, we el aborate on the implications of our findingsfor the
future research and development of maternal and infant apps.
We aso propose recommendations for improving the
development, usability, end-user uptake, evaluation, quality

https://pediatrics,jmir.org/2024/1/e46973

assessment, aswell as policiesfor funders and regulatorsin the
field.

Consultation (step 6) wasincorporated into this scoping review
by including the multiple personal and professional perspectives
of the members of our diverse and inclusive team, which is
briefly described in the Positionality Statement subsection. We
did not consult outside our research team for conducting this
scoping review study. Our future research endeavorswill include
wider community consultations to include the experiences and
perspectives of the people who use maternal and infant apps.

Quality assessment (step 7) is a potentially fraught process for
scoping review studies, but efforts are underway to develop an
appraisal tool for them [49]. Some researchers have included
this step to enhance scoping review quality [44]. For the
purposes of our review and given the early devel opmental stages
of the science regarding the development and effectiveness
evaluations of smartphone apps, quality assessment was not
part of the inclusion criteria for this study. The assessment of
the selected studies will be made in a separate study after
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recommendations for the critical appraisal of scoping reviews
have been more formalized [49].

Results

Overview

Of the 1889 studies identified, after removing 862 (45.63%)
duplicates, 1027 (54.37%) articles remained. Of these 1027
articles, 940 (91.53%) were excluded during thetitle and abstract
screening. Of the remaining 87 articles that were assessed for
eligibility during full-text screening, 74 (85%) were excluded
for reasons stated in the PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) diagram (Figure
1[50Q]), resulting in 19 (22%) articles reporting on 13 distinct
studiesthat wereincluded for dataextraction. At dataextraction,
4 articles [51-54] describing aspects of 1 (8%) of these 13
studieswere added from ahand search of theliterature, yielding

Phillips et al

atotal of 23 articlesfor data extraction. Of the total 23 articles,
2 (9%) were excluded at data extraction; 1 (4%) was excluded
because the app is limited to podcasts, which may not offer a
range of engagement opportunities and communication
modalities for app users and has less potential for use with
multiple languages [55]; and 1 (5%) was excluded because the
study tested a model of care that included an encrypted digital
app that facilitated text-based communication between patients
and their care team, not an app with multiple functionalities
[56]. Each of these excluded articlesreported on astudy, which
yielded the final total of 11 studies reported in 21 articles
included. Of these 11 studies, 2 (18%) werereported in multiple
articles, 1 (9%) wasreportedin 3 (14%) of the 21 articles[7-9],
and 2 (18%) studies were each reported in 5 (24%) of the 21
articles[51-54,57-62]. Ultimately, we reviewed and synthesized
data from 11 unique studies reported in 21 articles, published
between 2017 and 2021.

Figurel. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram.

[ Identification of resources via databases

[ 1dentification of resources via other methods |

References from other sources (n=4)
Citation searching (n=4)

Grey literature (n=0)

| Studies sought for retrieval (n=4)

et Studies not retrieved (n=0)

Articles assessed for eligibility (n=4) ‘

— Studies excluded [n=0})

Characteristics of Included Studies

Table 1 summarizes characteristics across the 11 included
studies. The lead authors of the included studies represented 8
different countries, with Australia (3/11, 27% studies reported
in 7/17, 41% of the articles) [57,59-64] and the United States
(3/11, 27%) [16,65,66] having the greatest representation. The
other represented countriesincluded Indonesia (1/11, 9%) [28],
Jordan (1/11, 9%) [14], Morocco (1/11, 9%) [67], Nepal (1/11,
9% study reported in 3/21, 14% of the articles) [7-9], and
Singapore (1/11, 9% study reported in 5/21, 24% of the articles)
[51-54,58]. The health discipline of the primary authorsvaried,

https://pediatrics,jmir.org/2024/1/e46973
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with the most common being medicine (3/11, 27%) and nursing
(3/11, 27%). Theother disciplinesincluded public health (2/11,
18%), followed by computer technology fields: computing and
informatics (/11, 9%), IT (V/11, 9%), and biomedical
engineering (1/11, 9%). Most of the appswerein English (8/11,
73%); other app languages included Arabic (1/11, 9%) [14],
Bahasa Indonesia (1/11, 9%) [28], and Nepali (1/11, 9% study
reported in 3/21, 14% of the articles) [7-9]. English-language
appswere developed for usein Austraia(3/11, 27%), the United
States (3/11, 27%), Morocco (1/11, 9%), and Singapore (1/11,
9%).
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Table 1. Key characteristics of reviewed studies (n=11).

Phillips et al

Country (language); au-  Studies  Articles  Disciplines Endorsed by inde-
thors and year (n=11),n (n=21),n pendent HCP?
(%) (%)
Australia (English) 3(27) 7(33)
Dalton et a [64]; Anthropol ogy, media, communications, and health (hedlth, arts, and design) No
2018
Meedyaet a [63]; Medicine, nursing, socia work, IT, computer science, and business No
2021
Scott et a [57]; 2021 Medicine, nursing, IT, dietetics, public health, and population health No
Whiteet a [59]; 2016 Medicine, nursing, IT, dietetics, public health, and population health No
White et a [60]; 2018 Medicine, nursing, IT, dietetics, public health, and population health No
Whiteet a [61]; 2016 Medicine, nursing, IT, dietetics, public health, and population health No
White and Scott [62]; Medicine, nursing, IT, dietetics, public health, and population health No
2019
United States (English) 3 (27) 3(14)
Bush et al [65]; 2017 Nursing No
Cawley et al [66]; Nursing, public health, and business administration No
2020
Chaudhry et al [16]; Medicine, social work, computer science, and trained health workers (pre-  No
2019 natal care coordination providers)
Indonesia (Bahasa In- 1(9 1(5)
donesia)
Wiweko et al [28]; Medicine and computer science No
2019
Jordan (Arabic) 1(9 1(5)
Nasir et al [14]; 2020 Medicine, international development agencies, UNRWAP, and World Bank  N©
M orocco (English) 1(9) 1(5)
Sardi et a [67]; 2020 Medicine, computer science, and biomedical science Yes
Nepal (Nepali) 1(9) 3(14)
Kayasthaet a [7]; Socia work, 1T, and computer science (female community health volunteers  No
2021 were part of the sample studied)
Mueller et d [8]; 2020 Social work, I T, and computer science (female community health volunteers  No
were part of the sample studied)
Mueller et a [9]; 2020 Social work, I T, and computer science (female community health volunteers  No
were part of the sample studied)
Singapore (English) 109 5(24)

Shorey et a [58];
2017

Shorey and Ng [51];
2019

Shorey et a [52];
2019

Shorey et a [53];
2021

Shorey et a [54];
2018

Nursing and psychiatry

Nursing and psychiatry

Nursing and psychiatry

Nursing and psychiatry

Nursing and psychiatry

No

No

No

No

No

8HCP: health care provider.

BUNRWA: United Nations Relief and Works Agency for Palestine Refugees in the Near East.
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The studies included a variety of study designs, including
randomized controlled trial (2/11, 18% studiesreported in 3/21,
14% of the articles) [51,57,58], observational study (1/11, 9%)
[66], multisite cross-sectional study (1/11, 9%) [14], diaghostic
test accuracy study (1/11, 9%) [16], mixed methods study (1/11,
9%) [63], case study methodology report of apilot study (1/11,
9%) [65], retrospectivereview (1/11, 9%) [64], app development
reports (2/11, 18%) [28,67], and qualitative articles with
participants from the main study (4/11, 36%) [51,53,54,60]. Of
the 11 apps, 4 (36%) were designed for use in
resource-constrained settings: Indonesia [28], Morocco [67],
Nepal (reportedin 3/21, 14% of the articles) [7-9], and Palestine
refugee camps in Jordan [14].

All studies reviewed reported that they had funding to conduct
the research for the study. Of the 11 studies, 7 (64%) were
funded by a governmental agency, whereas 1 (9%) was funded
by astate Medicaid office[65], 1 (9%) wasfunded by the United
Nations Relief and Works Agency for Palestine Refugees in
the Near East (UNRWA) [14]; 1 (9%), reported in 5 (24%) of
the 21 articles, was funded by a university [51-54,58]; and 1
(9%) was funded by a health system [66]. Funding specific for
app development was reported in 5 (46%) of the 11 studies

https://pediatrics,jmir.org/2024/1/e46973

Phillips et al

reported in 7 (33%) of the 21 articles [7-9,28,65-67]. Funding
to support app sustainability was not specifically reported in
any of the studies but could be assumed in 3 (27%) of the 11
studies [14,16,65]. It was not clearly specified whether app
development and sustainability funding were obtained for 2
(18%) of the 11 studies[14,16].

Evidence of Apps Use, Outcomes, or Endor sement

Characterigtics of the study populations from the reviewed
studiesare summarized in Table 2, and evidence use of the apps
by the target population is presented in Table 3. Sardi et al [67]
described an app in development and proposed a study to
evaluate the effectiveness of the app they developed in
collaboration with postpartum people. Evidence of outcomes
with mothers, fathers, infants, and children was limited and is
summarized in Table 3. Evidence that apps have been reviewed
or endorsed by a health care provider is presented in Table 1.
Although all studies reviewed included health professionals or
health care providers as members of their research and
development teams, only 1 (9%) of the 11 apps was endorsed
by an independent health care provider or health care provider
society not involved in the app’s development or evaluation

[67].
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Table 2. Participant characteristics.

Phillips et al

Authors Population description Recruitment method Sample size, n Sample characteristics
Sardi et a Physiciansand nurses (app  Hospital NR? NR
[67] for puerperal women)
Wiweko et a  Pregnant and nonpregnant  Clinic patients 205 NR
[28] people
Chaudhry etd Prenatal care coordination  Clinic patients 9 « Age 20-36y
[16] providers, social workers, «  Ethnicity: African American (6/9, 67%);
and women Hispanic (1/9, 11%); White (2/9, 22%)
o Education: <high school (6/9, 67%); college
(319, 33%)
«  Income: US $0-US $30,000/y
Meedyaeta  Pregnant people News platform, pa- 7 « Age 29-37y
[63] per flyers, and social « Raceor ethnicity: Asian; European; Middle
media Eastern; White
o  Education: NR
«  Income: >US $6000/mo
Bushetal [65] Pregnant people Grassrootsreferrals 85 NR
Shorey et d Couples (mothers and fa- Clinic patients 250(126/250,50%[63 cou- « Age 26-42y
[58] thers) ples] received education «  Ethnicity: Chinese; Malay; other
support via app, whereas .
o  Education: NR
124/250, 50% [62 couples] )
werein the control group)  * Income: >SG $6000 (US $4367)/mo
Shorey and Couples (mothers and fa- Clinic patients 250(126/250,50%[63 cou- «  Age 26-42y
Ng [51] thers) ples] received education «  Ethnicity: Chinese; Malay; other
support via app, whereas .
«  Education: NR
124/250, 50% [50] couples )
werein the control group)  ° Income: >SG $6000 (US $4367)/mo
Shorey et d Couples (mothers and fa- Clinic patients 250(126/250,50%[63cou- « Age 26-42y
[52] thers) ples] received education «  Ethnicity: Chinese; Malay; other
support via app, whereas .
o  Education: NR
124/250, 50% [50] couples )
werein the control group)  * Income: >SG $6000 (US $4367)/mo
Shorey et d Couples (mothers and fa- Clinic patients 250(126/250,50%[63 cou- « Age 26-42y
[53] thers) ples] received education «  Ethnicity: Chinese; Malay; other
support via app, whereas .
o  Education: NR
124/250, 50% [62 couples] )
werein the control group)  * Income: >SG $6000 (US $4367)/mo
Shorey et d Couples (mothers and fa- Clinic patients 250(126/250,50%[63cou- « Age 26-42y
[54] thers) ples] received education «  Ethnicity: Chinese; Malay; other
support via app, whereas .
o  Education: NR
124/250, 50% [62 couples] )
werein the control group) Income: >SG $6000 (US $4367)/mo
Nasir et Parents (mothers and fa- Clinic patients 1042 e Age
14] th
(141 ers) . Mothers 23-33y
o Fathers: 29-39y
«  Ethnicity: Palestinian (refugees)
o  Education: NR
«  Income: US $0
Cawley etal  Postpartum mothers Mail 567 « Age 20-36y
[66] « Raceor ethnicity: Asian (74/567, 13%);

Hispanic (46/567, 8%); White (360/567,
63%); other (87/567, 15%)

Education: <high school (82/567, 14%);
college (482/567, 85%)

Income: US $0-US $70,000/y (276/567,
49%); >US $70,000-US $150,000/y
(201/567, 35%)
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Authors Population description Recruitment method Samplesize, n

Sam

ple characteristics

Scotteta [57] Expecting couples (mothers  Clinic patients 1426
and fathers)

Whiteet a Expecting couples (mothers  Clinic patients 1426
[59] and fathers)

Whiteet a Expecting couples (mothers  Clinic patients 1426
[60] and fathers)

Whiteet a Expecting couples (mothers  Clinic patients 1426
[61] and fathers)

White and Expecting couples (mothers  Clinic patients 1426
Scott [62] and fathers)

Age

Mothers: 33-34y
Fathers: NR

Raceor ethnicity: African or Middle Eastern
(64/1426, 4%); Asian (84/1426, 6%); Aus-
traliaor New Zealand (724/1426, 51%);
United Kingdom or Ireland (129/1426, 9%);
other (72/1426, 5%)

Education: <high school (409/1426, 29%);
college (663/1426, 46%)

Income: NR

Age

Mothers: 33-34y
Fathers: NR

Race or ethnicity: African or Middle Eastern
(64/1426, 4%); Asian (84/1426, 6%); Aus-
traliaor New Zealand (724/1426, 51%);
United Kingdom or Ireland (129/1426, 9%);
other (72/1426, 5%)

Education: <high school (409/1426, 29%);
college (663/1426, 46%)

Income: NR

Age

Mothers: 33-34y
Fathers: NR

Raceor ethnicity: African or Middle Eastern
(64/1426, 4%); Asian (84/1426, 6%); Aus-
traliaor New Zealand (724/1426, 51%);
United Kingdom or Ireland (129/1426, 9%);
other (72/1426, 5%)

Education: <high school (409/1426, 29%);
college (663/1426, 46%)

Income: NR

Age

Mothers: 33-34y
Fathers: NR

Race or ethnicity: African or Middle Eastern
(64/1426, 4%); Asian (84/1426, 6%); Aus-
traliaor New Zealand (724/1426, 51%);
United Kingdom or Ireland (129/1426, 9%);
other (72/1426, 5%)

Education: <high school (409/1426, 29%);
college (663/1426, 46%)

Income: NR

Age

Mothers: 33-34y
Fathers: NR

Race or ethnicity: African or Middle Eastern
(64/1426, 4%); Asian (84/1426, 6%); Aus-
traliaor New Zealand (724/1426, 51%);
United Kingdom or Ireland (129/1426, 9%);
other (72/1426, 5%)

Education: <high school (409/1426, 29%);
college (663/1426, 46%)

Income: NR
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Authors Population description Recruitment method Samplesize, n Sample characteristics
Kayasthaetal Men and women By referrals 71 NR
(7
Muelleretal  Men and women By referrals 71 NR
(8l
Muelleretal  Men and women By referrals 71 NR
(9
Dalton [64] Pregnant people Clinic patients 124 « Age 1941y

Ethnicity: Australian White (103/124, 83%);
other (21/124, 17%)

Education: <high school (83/124, 67%);
college (41/124, 33%)

Income: NR

&\R: not reported.
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Table 3. Target group involvement, app use, and outcomes.

Phillips et al

Authors Target group Involvement App use Outcomes reported

Sardi etal  Mothersandin-  App development N/A2(appin devel- Clinical staff examined app features and functionalities.

[67] fants opment phase) A future study with mothersis planned.

Wiweko et Mothers Implementation phase Mothers App provides pregnant people directions to nearest health centers,

al [28] accessto medical staff, and saves patient’s medical recordsto easily
obtain professional help needed immediately.

Chaudhry ~ Mothersandin- App development Pregnant people Low use by both providers and mothers.

et d [16] fants

Meedyaet Mothers App development Breastfeeding App was piloted with, and revised based on, mothers’ feedback.

a [63] mothers

Busheta  Pregnantpeople pRDP Pregnant people There was a statistically significant increase in the completion of

[65] prenatal visits (P=.02).
There was an association between the use of the app and lowered
incidence of low birth weight infants (P=.06).

Shorey et Postnatal moth- Research process Postnatal mothers There was an increase in the parenting confidence of new parents,

a [58] ersand fathers and fathers better perceived social support (parents were encouraged to proac-
tively seek help), and greater parenting satisfaction.

Shorey and  Postnatal moth- Research process Postnatal mothers There was an increase in the parenting confidence of new parents,

Ng [51] ers and fathers and fathers better perceived social support (parents were encouraged to proac-
tively seek help), and greater parenting satisfaction.

Shorey et Postnatal moth- Research process Postnatal mothers There was an increase in the parenting confidence of new parents,

a [52] ersand fathers and fathers better perceived social support (parents were encouraged to proac-
tively seek help), and greater parenting satisfaction.

Shorey et Postnatal moth- Research process Postnatal mothers There was an increase in the parenting confidence of new parents,

al [53] ers and fathers and fathers better perceived social support (parents were encouraged to proac-
tively seek help), and greater parenting satisfaction.

Shorey et Postnatal moth- Research process Postnatal mothers There was an increase in the parenting confidence of new parents,

a [54] ersand fathers and fathers better perceived social support (parents were encouraged to proac-
tively seek help), and greater parenting satisfaction.

Nasireta  Pregnant people No community in- Pregnant people The number of participants who downloaded the app was reported.

(14] and mothers  volvement and mothers Having other apps (OR® 6.17; P<.01), staff knowledge of the app
(OR 11.82; P<.01), using the Internet as a source of medical infor-
mation (OR 1.63; P=.01) and having internet access at home (OR
1.46; P=.05) were associated with app download.

Cawley et Mothersandin- Research process Pregnant people The app provided accessto personalized and evidence-based health

a [66] fants information.
The app was associated with an increase in healthy behaviors and
health knowledge.

Scottetal Mothersandfa- Research process Fathers The study did not demonstrate ameasurableimpact of father-focused

[57] thers support for breastfeeding.

Whiteetal Mothersandfa- Research process Fathers The study did not demonstrate ameasurableimpact of father-focused

[59] thers support for breastfeeding.

Whiteeta Mothersandfa- Research process Fathers The study did not demonstrate ameasurableimpact of father-focused

[60] thers support for breastfeeding.

Whiteeta Mothersandfa- Research process Fathers The study did not demonstrate ameasurableimpact of father-focused

[61] thers support for breastfeeding.

Whiteand Mothersandfa- Research process Fathers The study did not demonstrate ameasurableimpact of father-focused

Scott [62]  thers support for breastfeeding.
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Authors Target group Involvement App use Outcomes reported

Kayastha  Pregnant people App development Pregnant people «  Participants gained more knowledge on maternal health than on
etd [7] and mothers and mothers neonatal health.

Mueller et Pregnant people App development Pregnant people «  Participants gained more knowledge on maternal health than on

a [8] and mothers and mothers neonatal health.

Mueller et Pregnant people App development Pregnant people «  Participants gained more knowledge on maternal health than on

a [9] and mothers and mothers neonatal health.

Daltoneta Mothers App development Pregnant people «  Therewas ahigh rate of noncompletion among study participants.
[64]

8N/A: not applicable.
BNR: not reported.
‘OR: odds ratio.

App Development and Evaluation Processes

The studies reviewed revealed several approaches to app
development. Some of the studies (4/11, 36%) used systematized
app development strategies, including software requirements
specification [67], rapid iterative testing and evaluation [16,57],
and persuasive system design model and principles [63]. Most
of the studies (9/11, 82%) included formalized evaluation
processes. Standardized approaches to the evaluation of the
apps included the Computer System Usability Scale [16], the

Mobile Application Rating Scale [57,59,61], and
investigator-developed evaluation instruments or processes
[7-9,14,59].

App Features

Each app included features intended to improve the end users
experience. A full list of app features described in the studies
is beyond the scope and purpose of this scoping review report.
Textbox 2 summarizes the key features and functionality
reported across the reviewed studies.

Textbox 2. Summary of the key app features and functionality reported across the reviewed studies.

Feature and functionality

«  Health status tracking: mechanism to record various health indicators and observe changes over time

»  Care support and access to information: provides information to guide care and increase knowledge

«  Usability: enhances the app user’s experience

»  Health data protection and privacy: protects the end users’ health data gathered by, or shared through, the app
. Datatransfer: allows for the sharing of information between patients and providers
«  Communication with health care providers: facilitates dialogue and communication between patients and providers

«  Behavior change techniques. mechanisms to change health-promoting or risk behaviors

End-User Engagement

End-user engagement in app development was reported in 5
(45%) of the 11 studies, which were reported in 8 (38%) of the
21 articles[7-9,16,28,63,64,67]. Mothers were involved in app
development in 7 (64%) of the 11 studies, which were reported
in 4 (19%) of the 21 articles [16,28,63,67]. Fathers were
involved in app development in 1 (9%) of the 11 studies, which
was reported in 3 (14%) of the 21 articles[7-9]. End userswere
engaged in the research processin 3 (27%) of the 11 studies,
which were reported in 11 (52%) of the 21 articles
[51-54,57-62,66]. Of the 11 studies, 2 (18%) included mothers
and fathers in the research process, as reported in 10 (48%) of
the 21 articles [51-54,57-62]; and 1 (9%) included postpartum
mothersin the research process [66]. Of the 11 studies, 1 (9%)
included pregnant and nonpregnant peoplein theimplementation
phase of app development [28], whereas 2 (18%) did not report
including end users in any aspect of the study [14,65].

https://pediatrics,jmir.org/2024/1/e46973

Discussion

Principal Findings
Overview

Our scoping review is consistent with what has been previously
reported in the literature. Apps have been developed for, and
used in, avariety of settings globally. There are little data and
regulatory guidance to inform people about the effectiveness
of available apps that aim to improve health outcomes among
mothers, especialy mothers with low income, mothers with
low income belonging to minority groups, and
non—-English-speaking mothers. This includes geographic
locations with constrained resources and humanitarian crises
(both human-made and natural disasters) [7-9,14,28]. The
studies we reviewed reinforce the importance and usefulness
of maternal and infant health apps to support global PHC
objectives and confirm that they can be useful toolsto facilitate
the achievement of UHC [1-4]. However, our findings highlight
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several research gaps and challenges for the effective and
sustainable development, implementation, and evaluation of
maternal and infant health apps.

App Development Process

Currently, the development of maternal and infant health apps
(including for use during pregnancy and the postpartum period)
is on therise; however, as documented in the literature and the
results of this scoping review study, evaluation is lacking.
Consistent with previous research, these apps are an efficient
means of providing a wide range of health and safety
information, and most women and parents, regardless of
background or language, own a smartphone [7-9,14,20,21,28].
In fact, >85% of the world’s population in advanced economies
[68] and >67% of the global population own asmartphone, with
>90% owning a mobile phone [69,70]. Smartphone ownership
makes health information on pregnancy and perinatal periods
easily accessible through maternal and infant health apps.
However, as seen in our study, maternal and infant health apps
lack commercial regulation and standardization, making their
content questionable, which has been previously documented
[29]. As there is a lack of regulation and standardization,
potential harm has been identified by health professionals with
several pregnancy mHealth intervention apps [18,19,30,35].
Our review as well as other studies have found that many apps
have not been evaluated for content accuracy, making it difficult
for end usersto assesstherdiability of theinformation presented
in them [31,32]. Some apps aso lack information that would
be most helpful for women and their families during the
perinatal period [33,34]. No medical society has issued
guidelines for mHealth apps [29], athough the ISO and FDA
offer guidance to support further development of guidelines
[17,35], and legal scholars have proposed a framework for
user-centered approaches to improve the safety and security of
al apps, including mHealth apps [18,19].

In this scoping review study, we found that the outcomes
reported demonstrated dlight increases in behavior and
knowledge [9,52,58,63,65,66], whereas other studies reported
low use [14,16,64] or were in the development stages with no
outcomes reported [28,67]. This is similar to other studies
reporting on outcomes regarding the reasons why most apps
developed are targeted at English-speaking White women
without regard for women of other cultures and
non-English-speaking people[8,14,22,23,28,29]. Thishasbeen
attributed to alack of app development designed for culturally
diverse non—English-speaking women [25,71]. Few studieswith
culturally diverse women with low income and their use of
mHealth apps have been reported or have examined language
and cultural issues as potential barriersto app use[8,14,72,73].
Our study indicated that most of the apps (8/11, 73%) werein
English. However, our scoping review study documents
emerging evidence to support the use of maternal and infant
health apps in other languages and cultures
[7-9,14,28,51-54,58,67]. Studies have reported high uptake and
use of linguistically and culturally tailored apps [74,75].

Thefindings of our study help in assessing similar conclusions
in other recent studies that women using maternal and infant
health apps during pregnancy and the postpartum period prefer
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greater and immediate access to information that is relevant to
their local health care context, which includes support offered
by health care professionals [25,76].

App Features

A summary of key features to include in future apps are
described in Textbox 2. Key features for inclusion in apps
include health status tracking, care support and access to
information, usability, health data and privacy protection, data
transfer, communication with hedlth care providers, and behavior
change techniques. Health status tracking facilitates recording
various health indicators that can be monitored over time. Care
support and access to information build knowledge to improve
health outcomes. Usahility enhances the end users’ experience
when using an app. Health data and privacy protection protects
the end users' health data gathered by, or shared through, the
app. Data transfer alows for sharing information between
patients and health care or social services providers.
Communication with health care providers facilitates dialogue
and communication between patients and health care or social
services providers. Behavior change techniques can be
embedded in apps to support the achievement of
health-promoating or risk behavior reduction goals. Additional
information regarding app features is provided in a literature
review conducted by Sardi et a [77].

In resource-constrained settings, such as Nepal [7-9], the app
served multiple purposes to achieve public health and safety
objectives, including maternal health and disaster preparedness.
In addition, in refugee settings, an app based on the Maternal
and Child Health Handbook contains basic MCH information
and promotes care-seeking behaviors, improves the continuum
of care, and increases users’ health-related behaviors[14]. This
is evidence that apps can serve multiple health-related
objectives, which has been documented in other settings during
the COVID-19 pandemic [11,12]. In the context of health and
humanitarian crises, the adoption of mHealth apps may be a
wise use of scarce resources to address multiple public
health—related and safety objectives simultaneously.

Potential risks related to mHealth and privacy exist and have
been documented in the literature; for example, apps with the
capacity to gather and store health data from end users need to
have policies and protocols in place to ensure that the privacy
of these data is maintained. These policies and protocols need
to be transparent so that end users can be aware of who has
access to their health data and for what purposes. In addition,
algorithms, artificial intelligence, and machine learning can be
used with the data gathered from apps. People who use these
apps need to be aware of how these technologies are used with
the datathey sharein apps[36]. Finally, risks can occur related
to end users' capability and capacity to read and understand
content embedded in apps, even if the app is developed in the
end users' native language.

End-User Engagement

A fundamental feature of PHC that effective maternal and infant
mHealth apps can offer is engaging people in their health care
through empowerment and opportunities for enhanced self-care
and self-reliance [1-4]. End-user engagement ought to be an
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essential part of the development of all maternal and infant
health apps aswell as other mHealth apps. Including end users
in al stages of app development, implementation, scale-up,
evaluation, and research across al stages is critical to the
sustainability of appsand may enhance app longevity. Strategies
for how to engage end users of apps in research have been
described previously [78]. None of the studiesincluded in this
scoping review included participants in all aspects of app
research and development. Most of the studies (9/11, 82%)
included end usersin part of the app research and development
process, including app devel opment, reported in 7 (33%) of the
21 articles [7-9,16,63,64,67]; the implementation of the app
[28]; and the research process, reported in 11 (52%) of the 21
articles [51-54,57-62,66] .

Quality Appraisal and Risk of Bias

The current state of the science for app development and
evaluation limits the ability to evaluate the published studies
for risk of bias[49]. Furthermore, thereis debate about whether
and how to review study quality and risk of bias in scoping
reviews [49,79]. As our scoping review included a variety of
different research approaches or app development reports, it
was difficult to conduct a thorough quality appraisal of the
potential for risk of bias, especially because we did not exclude
any study based on quality appraisal or risk of bias. Our finding
that the current literature may not meet criteria specified in
many quality appraisal and risk-of-bias tools aligns with the
challenges in the field of mHedth app development and
evaluation with which regulatory and standards agencies are
currently grappling [18,19,35].

Strengths and Limitations of the Review

This scoping study used a methodological approach that has
demonstrated successin other settings. In addition, we used the
PRISMA-ScR guidelines to guide our study, which increases
thetransparency of the processes used to conduct the study. The
limitations of this review include the fact that we may have
missed some studies by only searching English-language
literature. As we excluded studies with a primary focus on
mental health outcomes, we may have missed some studies that
reported on apps that have demonstrated efficacy and have
begun to surmount the concerns with regard to quality and
reliability as well as the accuracy, usability, accessibility, and
privacy protection features of apps[18,19,35].

Conclusions

In conclusion, this is one of the few studies reviewing the
research regarding apps for maternal and infant health. These
apps are increasingly being developed and launched in the
marketplace in enormous numbers with little to no evaluation
criteriain place. Many of the current maternal and infant health
apps being launched are not devel oped with the pregnant person
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or mother’s needs in mind. Although the use of maternal and
infant appsin health research isarelatively new area, there are
concerns about the safety of these apps for end users. Future
initiatives are needed to support health researchers to navigate
the landscape of maternal and infant health apps and evaluate
the impact of their efforts to develop effective and sustainable
apps. Given the concerns related to safety and standardization,
future research needsto focus on providing additional direction
to health researchers on how to set policiesin place. Thiscould
include the development of professional or institution-specific
guidelines or the development of best practices. Furthermore,
there is a need for research to determine the influence and
implications of the integration of apps within health care
information systems. The integration of apps into health care
information systems architecture and environments may pose
unique challenges that directly influence the acceptability and
usability of these apps for end users and may limit an app’s
utility, uptake, and sustainability. Despite challenges inherent
in currently available apps and their design processes, maternal
and infant health app technology holds promise for achieving
health equity goals and improving MCH outcomes.

Recommendations

Funders should consider strategiesto support the sustainability
of effective apps that achieve their stated purpose and are
accessible, acceptable, safe, and securefor their end users. This
will facilitate the sustainability of apps that have demonstrated
effectiveness among pregnant people, parents, and their families.
Thisimpliesthat aquality appraisal or effectiveness evaluation
of apps would need to be built into the app development,
implementation, and scale-up processes.

We advocate for regulation to ensure that maternal and infant
apps support the needs of mothers, fathers, and others who use
them to improve health outcomesfor mothers, infants, and their
families. The regulatory framework proposed by Knox and
Tenenbaum [18,19] would be useful to inform and guide
regulatory advances in the field, as would the inclusion of
strategies to protect the private information of people who use
apps [18,19,36]. One aspect of this recommendation is for
funders and policy makers to consider requiring end-user
engagement in all aspects of app devel opment and research that
is consistent with the principles of PHC and UHC [1-4].

Researchers, policy makers, and patient advocates should
advocate for the safe and wise use of new technology advances
such as the artificial intelligence chatbots ChatGPT and Bard.
These technologies may further advance opportunities for
computer-mediated approaches that support improvements in
MCH. These technologies hold tremendous potentia to
revol utionize health care but must be used to support goals for
improved health outcomes, not for nefarious purposes.

The authors are grateful to the participants and researchers whose lives and work formed the basis for this scoping review study.
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Abstract

Background: While the benefits of fathers' engagement in pregnancy are well researched, little is known about first-time
expectant fathers' information-seeking practices in Southeast Asia regarding pregnancy. In addition, there is a notable gap in
understanding their information-sharing behaviors during the pregnancy journey. Thisinformation isimportant, as cultural norms
are prevalent in Southeast Asia, and this might influence their information-sharing behavior, particularly about pregnancy.

Objective: This study aims to explore and analyze the pregnancy-related information-sharing behavior of first-time expectant
fathersin Southeast Asia. This study specifically aimsto investigate whether first-time fathers share pregnancy information, with
whom they share it, through what means, and the reasons behind the decisions to share the information or not.

Methods: We conducted semistructured interviews with first-time Southeast Asian fathers in Indonesia, a sample country in
the Southeast Asian region. We analyzed the data using quantitative descriptive analysis and qualitative content theme analysis.
A total of 40 first-time expectant fathers were interviewed.

Results: The results revealed that 90% (36/40) of the participants shared pregnancy-related information with others. However,
within this group, more than half (22/40, 55%) of the participants shared the information exclusively with their partners. Only a
small proportion, 10% (4/40), did not share any information at all. Among those who did share, the most popular approach was
face-to-face communication (36/40, 90%), followed by online messaging apps (26/40, 65%). The most popular reason for sharing
was to validate information (14/40, 35%), while the most frequent reason for not sharing with anyone beyond their partner was
because of the preference for asking for information rather than sharing (12/40, 30%).

Conclusions: Thisstudy providesvaluableinsightsinto the pregnancy-rel ated information-sharing behaviors of first-timefathers
in Southeast Asia. It enhances our understanding of how first-time fathers share pregnancy-related information and how local
cultural norms and traditions influence these practices. In contrast to first-time fathers in high-income countries, the
information-sharing behavior of first-time Southeast Asian fathersis defined by cultural nuances. Culture plays a crucia rolein
their daily decision-making processes. Therefore, this emphasizes the importance of cultural considerationsin future discussions
and the devel opment of intervention programs related to pregnancy for first-time Southeast Asian fathers. In addition, this study
shedslight on theinteraction processes that first-time fathers engage in with others, highlighting areas where intervention programs
may be necessary to improvetheir involvement during pregnancy. For example, first-time fathers actively exchange new information
found with their partners; therefore, creating features or platformsthat facilitate this process could improvetheir overall experience.
Furthermore, health practitioners should take a more proactive approach in engaging with first-time fathers, as currently thereis
a communication gap between them.

(JMIR Pediatr Parent 2024;7:€58482) doi:10.2196/58482
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Introduction

Background

In the realm of pregnancy, the traditional focus has
predominantly centered on mothers as the primary seekers and
bearers of knowledge[1]. However, contemporary perspectives
increasingly emphasizetheintegral role of fathersinthejourney
to parenthood [2]. Fathers' participation in maternal-fetal health
care offers profound benefits; for example, it isassociated with
a reduction in birth-related risks [3] and improved cognitive
outcomes in infants [4]. Consequently, the Cairo Initiative [5]
and recommendations from the World Health Organization [6]
advocate for the promotion of a father's engagement during
pregnancy. The Cairo Initiative emphasized the importance of
reproductive health and the shared responsibilities of men and
women in family planning and health-related decisions while
promoting men’sinvolvement in pregnancy to support maternal
health and ensure better pregnancy outcomes.

Fathers have emerged as active participants in the pursuit of
pregnancy-related information [7,8]. This is one of the many
ways fathers becomeinvolved in the pregnancy journey, which
involves abtaining information about pregnancy to improve
their knowledge [2]. Fathers navigate the vast landscape of the
internet and engage with specialized app, websites, blogs, and
online support groups [9-12]. This digital terrain resonates
particularly with millennial fathers, who readily turn to
internet-based resources for guidance and support [13]. While
fathers' information-seeking practices have garnered significant
attention, it is crucial to acknowledge that the dynamics of this
journey transcend mere information acquisition and extend to
the pivotal aspect of information sharing. Thisisbecausefathers
also actively engage with others to exchange information,
experiences, insights, and support throughout the pregnancy
journey [14].

Information sharing is a multifaceted aspect of human
communication, driven by various motivations and yielding
both advantages and disadvantages. People engage in sharing
to disseminate knowledge, experiences, and insights, fostering
collaborative and interactive communication [15,16]. The
process is influenced by key variables, such as trust, risk
assessment, perceived rewards, and the dynamics of
relationships[17,18]. A rapid review study by Naeem et al [18]
also emphasizes privacy concerns and the sensitivity of
information as the multifactorial nature of an individual’'s
willingness to share health information. Trust plays a pivotal
role, as individuals are more inclined to share sensitive
information when there istrust in the audience [18]. Assessing
the risk associated with sharing and anticipating potential
rewards, such as support or advice, further motivates
information-sharing behaviors [15,17]. The advantages of
sharing include the creation of a supportive community, the
exchange of diverse perspectives, and the building of
relationships [19]. Sharing can enhance one's understanding,
contribute to a collective pool of knowledge, and provide
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emotional and practical support [10,19]. However, sharing also
comes with disadvantages. Individuals may face the risk of
judgment or misunderstanding [20] and the potential harm of
information misuse or misinterpretation [21]. Striking abalance
between the benefits and drawbacks of sharing is a nuanced
consideration in various contexts, influencing individuas
decisions to engage in information-sharing behaviors.

In the domain of pregnancy information sharing, results of a
research study demonstrate that fathers exhibit awillingnessto
share information acquired about pregnancy and fatherhood
[11]. Fathersactively engagein both online and offline practices
[22]. In the context of online information sharing, fathers
contribute to discussions and seek advice within their digital
communities[11]. They sharerelevant articles or seek guidance
on parenting forums [10]. Some fathers disseminate their
knowledge through online forums, while others opt to articul ate
their experiences via blogs [10]. Within these online forums,
fathers recount their journey and provide mutual support [23].
In addition, fathers frequently indicate their participation in
online support groups tailored to discussing various aspects of
the pregnancy and fatherhood experience [24]. Furthermore,
fathers have embraced social media apps as platforms for
expressing their emotions and recounting their pregnancy
journeys [9]. In these internet-based spaces, fathers actively
share pregnancy-related information, fostering their
involvement, bol stering their confidence, and encouraging their
peers [25,26]. Conversely, offline information sharing
predominantly takes place through face-to-face conversations.
This emphasi zes the significance of interpersonal relationships
in the dissemination of information [27]. Fathers engage in
discussions about pregnancy-related experiences during casual
hangouts or directly seek advice from family members and
friends [28]. This practice is driven by the desire to connect,
collaborate, and contribute to collective knowledge [19].

While certain fathers actively share information about pregnancy
with others[9,11,23], results of other studies suggest that some
fathers may refrain from sharing pregnancy-related information
[20,29]. First-time fathers, in particular, may seldom share
personal experiences about the pregnancy journey, often dueto
feelings of unfamiliarity with the topic [29]. In addition, they
may choose to keep pregnancy matters confidential, adhering
to local cultural norms that discourage fathers from discussing
such matters with others [29]. As seen in aprevious study by
Esmaeilzadeh [30], privacy concerns often influence the extent
to which individuals are willing to share sensitive information,
particularly in online environments like social media. A study
by Nash [20] also reveal sthat, even though fathers share health
information about pregnancy, they may withhold their feelings
related to pregnancy or fatherhood due to concerns about
judgment from other men, indicating a thoughtful risk
assessment before sharing the information. These findings
illuminate various reasons why fathers may opt not to share
information, thereby limiting their potential benefits from
engaging in this practice [31].
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Studies on fathers' information-sharing behavior in the context
of pregnancy information in high-income countries are
well-researched [11,23,26]. However, there is a noticeable gap
in research studies addressing  pregnancy-related
information-sharing practices in low- and middle-income
countries, particularly in the Southeast Asian context. Southeast
Asiais characterized by its diverse cultural norms, traditions,
and varying degrees of digital literacy [32-34], providing a
unique backdrop for examining how fathers participate in the
sharing of pregnancy-related information. In the Southeast Asian
context, cultural normsof privacy and reserved communications
may impact fathers information-sharing behaviors [30],
influencing whether sharing is performed, what information
fathers share, and with whom they share pregnancy-related
information [35]. The cultural emphasis on societal expectations
within Southeast Asian cultures further directs fathers toward
traditional channels, such as consulting with extended family
members or seeking advice from older people[36,37].

Adding to thislandscape, Southeast Asiaexhibitsvarying levels
of digital proficiency, impacting how fathers share information
and engagein onlineinformation sharing [ 38]. Specifically, this
study was conducted in Indonesia, the most populous nation in
Southeast Asia. Indonesia, being part of Southeast Asia,
embodies a rich tapestry of diverse cultural norms, traditions,
and varying levels of health and digital literacy [38-40]. The
country’s internal diversity provides a nuanced backdrop for
exploring how first-time expectant fathers engage in sharing
pregnancy-related information. Indonesia’s cultural, linguistic,
and contextual elements mirror the broader diversity within
Southeast Asia [34,41,42]. The shared cultura threads and
regional commonalities offer insights that may extend to other
Southeast Asian countries [39,43].

Southeast Asia is a region with various ethnicities, religions,
and languages [34]. These differences may impact the
information-sharing behaviors of first-time expectant fathers.
For example, fathers from Malay, Chinese, or Indigenous
communities may have distinct traditions and customs related
to pregnancy [36]. These differences may influence their
communication patterns and the type of information they
prioritize to search and share (or not to share). In addition,
religious practicesrelated to | slam, Christianity, Buddhism, and
Hinduism may guide the behavior and decision-making process
of fathersduring pregnancy [44,45]. Finally, linguistic diversity
may shape how fathers search for and share pregnancy-related
information using their preferred language. Results of aresearch
exploring cross-language information-seeking behavior showed
participants implement different strategies and tactics when
completing the search process depending on the language they
used [44]. Therefore, fathers might have different strategies and
approaches when searching and sharing, depending on the
language used during the process.

This Study

An exploration of information-sharing practicesin these contexts
contributes valuabl e insights to our understanding of how these
nuances shape fathers' behavior in the pregnancy journey, asit
is likely to be different from the results of research studies
conducted in high-income countries. Therefore, this study
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embarks on an exploration of information-sharing practices of
pregnancy information among first-time fathers in Indonesia,
a Southeast Asian low- and middle-income country, where
cultural traditions and social networks intersect and may shape
fathers' behaviors [45]. Our research question and follow-up
guestions are outlined asfollows: Do first-time expectant fathers
engage in information sharing about pregnancy? The follow up
questions were as follows: (1) If information is shared, with
whom isit shared? (2) Through what means the information is
shared?(3) Why istheinformation shared?and (4) If not shared,
what are the underlying reasons? Thisexplorationis particularly
salient within the temporal confines of the antenatal phase, a
pivotal juncture in the transition to fatherhood [46]. Here, we
draw a clear distinction between first-time fathers and those
with prior parenting experience. The rationale is that first-time
fathers bring aunique perspective asthey prepare for fatherhood
[29]. Furthermore, first-time fathers display heightened
sensitivity to their new situation, leading to more pronounced
information needs and interaction compared to fathers with
prior experience [47]. The results of this study aim to enhance
domain knowledge by providing answers to the research
guestions stipulated earlier.

Methods

Overview

In this study, a grounded theory approach [48] was used to
investigate the information-sharing practices of first-time
expectant fathers concerning pregnancy-related information.
Grounded theory enables the development of theories derived
directly from empirical data and provides aneutral perspective
on human actions within a socia context [49]. The grounded
theory approach was used for this study due to the limited
knowledge regarding the information-sharing practices of
first-time fathersin the context of pregnancy-related information
in Southeast Asia. This methodology facilitates the discovery
of petterns, capturing lived experiences, exploring the themes,
and systematically developing theories grounded in the data
itself [50]. This methodological choiceis particularly valuable
in the context of this study as it alows for the in-depth
exploration of the nuanced and context-specific behaviors of
firgt-time fathers beyond surface-level observations. To enhance
interpretive validity and intercoder reliability, personal
reflexivity practices were implemented [51].

Recruitment

Recruitment notices were placed in health care facilities in
Indonesia, community centers, and online social media portals.
Participants were required to meet specific inclusion or
exclusion criteria. Participants must be aged =221 years, first-time
fathers, and have sought pregnancy-related information in the
past 9 months. Importantly, participants must not be working
in or have a formal qualification or be in the process of
achieving an academic qualification in the health care or alied
health care sectorsto eliminate the possibility of health expertise
and literacy influencing results.
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Data Collection

Data collection involved the use of questionnaires and
semistructured interviews. The questionnaire serves to capture
information on sociodemographic, digital and health literacy
levels, family situations, and pregnancy-related details. Thisis
to provide an overview of the participants of this study and will
not be used for analysis. The sociodemographic section
encompasses details about participants' social and demographic
characteristics. Digital literacy levels are self-assessed to gauge
participants’ proficiency and comfort with digital technologies.
Similarly, health literacy levels are self-assessed to understand
participants capacity to comprehend health-related information
effectively. These self-assessments provideinsightsinto fathers
perceived literacy levels related to health and digital matters.
Family situations are explored to uncover contextual factors
that may influence information-sharing behaviors, considering
the role of familial connections in the pregnancy journey.
Finally, pregnancy-related details are gathered to gain insights
into specific aspects of participants experiences.

Semistructured interviews were used to collect data, enabling
in-depth exploration of participants thoughts and experiences
[52]. The interviews were designed to be open-ended and
revolved around the research questions outlined in this study.
Parti ci pants were queried about their engagement in the sharing
or nonsharing of pregnancy-related information. Participants
who shared information were asked follow-up questions: (1)
with whom the information is shared, (2) through what means
theinformationis shared, and (3) why theinformation is shared.
Participants who did not share pregnancy-related information
were asked to elaborate on the reasons for this decision.
Participants were allowed to choose whether the interview will
be conducted in Bahasa Indonesia or English. An option was
provided, as using the mother tongue in interviews can lead to
morereliable and valid data[53]. The researcher is Indonesian,
so the interview and trandlation were conducted by the
researcher if the participants chose theinterview to be conducted
in Bahasa Indonesia. If the interview was conducted in Bahasa
Indonesia, transcribing was donein Bahasa Indonesiato prevent
theloss of meaning of the answersand collect asmuch culturally
localized information as possible[54]. Thereafter, theinterviews
were trandlated into the English language [53]. All interviews
were recorded and transcribed verbatim, ensuring a robust
connection between the data and the researcher [55].

Data Analysis

Open coding technique was used with the grounded theory
approach [56]. This method was used to examine participants
responses regarding their information-sharing practices [57].
Initially, amaster list of codes was generated through inductive
reasoning, with ongoing revisions after every third interview
[58]. Subsequently, these codes were condensed into overarching
themes using the constant comparative method, which entailed
a systematic review of each response to identify prominent
patterns and key themes [58,59]. Data analysis commenced
immediately following each interview and continued until the
study’s completion [50]. This method of content analysis
provided a comprehensive understanding of fathers
information-sharing practices about pregnancy and the
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underlying reasonsfor their behavior [50]. To ensureinterpretive
validity and intercoder reliability, personal reflexivity practice
was undertaken [51].

Ethical Consider ations

Before recruitment, ethics approval was obtained from the
University of Canterbury, New Zealand (HREC 2022/66).
Informed consent was obtained from all participants beforetheir
involvement in the study. Participants were provided with a
detailed information sheet consisting of the study’s objectives,
procedures, potential risks, and benefits. They were aso
informed of their right to withdraw from the study at any time
without any penalty. Their consent was recorded electronically.
All identifiableinformation was anonymized, and unique codes
were assigned to each participant. Participants were informed
about how their data would be stored and used, which is based
on the university’s regulations. Data were stored securely on
password-protected devices to prevent unauthorized access.
There was no compensation for participants.

Results

Overview

In this section, we begin with a brief overview of the
sociodemographic details of the participants. Following this,
we delve into participants information-sharing behaviors,
categorized into those who shared information and those who
did not. Information-sharing activities among first-time fathers
who shared information are further explored, considering the
audience, communication channelsused for sharing information,
and underlying reasons for sharing. In addition, further
examination of first-time fathers who chose not to share
information will be provided, revealing their underlying reasons
behind this decision.

Sociodemogr aphic Details of Participants

There were 40 participants in this study. Data saturation [60]
for this study was achieved with 75% (30/40) participants. The
data saturation point isgenerally reached in 15 interviews, with
one-third of the number of interviews being added [61].
Similarly, a study showed that thematic saturation from the
conducted interviews will be achieved by completing 30
interviews [62]. Furthermore, other studies exploring
information-seeking behavior recruited 40 participants for the
interviews to reach data saturation [63,64]. Therefore, in this
study, after data saturation was achieved with 30 participants,
the researcher added another one-third of the number of
interviews, bringing the total to 40 participants.

Most participants fell within the age group of 26 to 30 years,
constituting 68% (27/40) of the sample. Urban residency was
predominant, with the majority residing in cities (21/40, 52%),
while others living in suburbs (10/40, 25%) and rura areas
(9/40, 22%). Educational backgrounds were diverse, with 65%
(26/40) holding bachel or's degrees, followed by master’sdegrees
(7/40, 18%), and high school qudifications (7/40, 18%).
Language preferences for online searches indicated that most
used the national language (Bahasa Indonesia; 25/40, 62%),
rather than the local languages or dialects (ie, Javanese,
Sundanese, Balinese, and Betawi). A national language is a
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language that is officially recognized and used formally at the
country level. By contrast, local languages or dialects are
specific to certain communities or regionswith specific cultural
markers. Most (24/40, 60%) participants worked in the private
sector, followed by entrepreneurs (8/40, 20%). Monthly
household income varied, with 45% (18/40) falling within the
IDR 2-4.99 million (US $120-300) range, followed by the IDR
5-9.99 million (US $325-650) range (14/40, 35%).

In terms of socia and familia aspects, 88% (35/40) identified
with the Islamic faith. Furthermore, 62% (25/40) of participants
perceived their family socia systems as equal, including roles
and responsihilities between husband and wife. Most (36/40,
90%) participants lived together with their partners. Most
participants’ partners were in the third trimester (20/40, 50%),
followed by thefirst and second trimesters equally (10/40, 25%).
Health and digital literacy levels varied, with 60% (24/40) of
participants having moderate health literacy and 28% (11/40)
having high health literacy. In terms of digital literacy, 50%
(20/40) demonstrated high digital literacy, while 40% (16/40)
exhibited moderate digital literacy.

Shared or Did Not Share

Results indicated that 90% (36/40) of the participants shared
information, while 10% (4/40) of the participants did not share

Table 1. Information sharing behavior of fathers (N=40).

Ageng & Inthiran

information with anyone. Within the 36 participants, 55%
(22/40) participants only shared information with their partners.
Furthermore, 20% (8/40) of the participants shared information
solely with their partners, extended family, and the physicians.
Resultsindicated that most (36/40, 90%) first-timefatherswere
“sharers’ of preghancy information.

Information-Sharing Activities of First-Time Fathers

The Audiences: Who | s | nformation Shared With?

Table 1 details participants information-sharing patterns
regarding pregnancy. Most (22/40, 55%) participants exclusively
shared information with their partners. The second prevalent
pattern involved a combination of sharing with partners,
physicians, and extended family members (eg, mothers, siblings
with pregnancy experience, or siblings with medical
qualifications), amounting to 20% (8/40) of the participants.
Furthermore, 10% (4/10) of the participants opted to share
information with physicians, friends, colleagues, and their
partners. Only a small proportion, 5% (2/40), extended their
sharing to a social mediaaudience, encompassing participants’
social media connections or followers, in addition to partners,
physicians, and friends. The findings indicated that fathers
primarily share information with their partners only.

Activity and audience

Participants, n (%)

Did not share information

Shared information

Shared information with
Partner only
Partner, physicians, and extended family
Partner, physicians, friends, and colleagues

Partner, physicians, friends, and social media audiences

4(10)
36 (90)

22 (55)
8 (20)
4 (10)
2(9)

The Channels: How I s Information Shared?

Participants shared information using offline and online
communication channels. Face-to-face communication wasthe
favorite offline method used, as 90% (36/40) opted to share
information with this method. As for online communication
channels, 65% (26/40) of the first-time fathers used online
messaging apps such as WhatsApp (Meta Platforms, Inc) or
iMessage (Apple Inc) to share information. With this method