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Abstract

Background: Web-based learning has transformed education. Its ability to overcome physical barriers and deliver knowledge
at the click of a button has made web-based learning popular and ensured that it will continue to be used in the future. The
involvement of parents in web-based learning is fundamental to the success of the educational process, but limited attention has
been paid to the impact of web-based learning on parents.

Objective: This study examined parental experiences with school-aged children receiving web-based learning in Jeddah, Saudi
Arabia.

Methods: We sent cross-sectional, anonymous web-based questionnaires to school-aged children’s parents. A total of 184
parents completed the survey.

Results: Parents' negative experiences of web-based learning (mean 4.13, SD 0.62) exceeded their positive experiences (mean
3.52, SD 0.65). The most negative experience reported by parents was their child’s boredom due to prolonged sitting in front of
adevice (mean 4.56, SD 0.69). The most positive experience was their child’s technological skill enhancement (mean 3.98, SD
88). Their child's lack of social interaction and friendship building promoted stress among parents (r=-0.190; P=.01). At the
same time, their child’s technological skill enhancement reduced stress among parents (r=0.261; P=.001). The most reported
(63/184, 34.2%) obstacle to web-based |earning was having multiple learners in the same household.

Conclusion: Web-based learning is a fundamental learning method and will continue to be used in the future because of its
ability to overcome many barriers to education. Parental involvement in the continuity and success of the web-based learning
process is crucial. However, the findings of this study illustrated that parents experiences of web-based learning were more
negative than positive. Parents who reported negative experiences reported an increase in stress and faced more obstacles due to
web-based learning. Thus, more attention and intervention are needed to promote positive web-based | earning experiences among
parents.

(JMIR Pediatr Parent 2023;6:€50892) doi:10.2196/50892

KEYWORDS

education; obstacles; online learning; stress reduction; obstacle; parent; parents; parental; parenting; e-learning; child; children;
school; schools; student; students; experiences,; experience; interaction; health outcome; health outcomes; family; dynamic;
dynamics; parental experiences

Web-based learning in the KSA included live sessions with

Introduction student or recorded classes. It relied heavily on the provision

In December 2019, a new strain of the coronavirus emerged
[1], and many countries enforced anticontagion policiesto slow
the virus's spread [2]. Over 107 countries around the world
closed their schools, causing 862 million children and young
adults to remain home during the pandemic [3].

The Ministry of Education in the Kingdom of Saudi Arabia
(KSA) suspended traditional face-to-face classes and
implemented web-based learning to enforce social distancing
policies;, ensure the safety of teachers, students, and the
community; and maintain the continuity of learning [4].

https://pediatrics.,jmir.org/2023/1/€50892

of internet accessto all students and teachers[5]. Additionally,
the Ministry of Education used TV to broadcast lessons to
studentswho lacked internet access. Over 127 teachers broadcast
lessonsto 19 TV channels [6]. The digitalization of education
in the KSA during COVID-19 was essential to maintain
students’ academic achievements. It included the development
of over 19 applications to serve the public, including the
education sector. Collaboration between the government and
telecommunication companies was initiated [6].
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The shift in the educational processforced parentsand children
to transform their way of life, creating many advantages and
disadvantages [7]. Web-based |earning was introduced across
the world, including in India [5], Pakistan [8], Indonesia [9],
New Zealand [10], and Jordan [11]. It placed parents in an
unusual situation, requiring increased parental involvement in
children’s education, compensation of children’s social and
interactional needs, and rearrangement of priorities to ensure
the continuity of academic achievements|[5,8].

Because of the gravity of COVID-19 and its devastating
conseguences, many parents agreed to the KSA's school closure
and web-based learning policy. However, the parents faced
multiple obstacles to web-based learning, such as an inability
to manage several responsibilities, an inability to motivate
children to carry out web-based learning, and feelings of
uncertainty about web-based learning’s effectiveness [12].

Parents in Indonesia reported the inability of their children to
focusontheir classes. The children felt bored, and parentswere
not able to motivate them [13]. Further, parents could not
enforce web-based learning because children did not take it
serioudly, and they had limited understanding of the educational
material [13].

Multiple factors affect parental involvement and web-based
learning management, including the lack of communication
between parents and teachers, lack of time to manage teaching
and homework, and technological difficulties[14]. Parentsalso
lack teaching skills and have little knowledge of educational
materials[14].

https://pediatrics.,jmir.org/2023/1/€50892

Al Anazi et a

Parents can use adaptation strategies for web-based learning.
Coping strategies can include the establishment of a daily
routine, an increase in physical activities, and positive
reappraisal [15]. In studies of mindfulness and cognitive therapy,
stress reduction is defined as the individual’s ability to accept
any unpleasant situation and promote a relationship between
themselves and stressful ideas through emotional regulation
[16].

Astime passed and pandemic restrictions werelifted, the global
perception toward educational systems changed. Many schools
and universities started to view web-based learning as a new
and important approach to overcome physical distance as a
barrier to education.

Literature on the impact of web-based learning on parents and
their children is dtill lacking in Saudi Arabia. Parenta
experiences of the shift in their children’s educational processes
from traditional classes to web-based learning need further
investigation. This study amed to explore parents
self-identified positive and negative experiences of web-based
learning as a teaching method for their school-aged children.
Figure 1, adapted from Garbe et a [12], shows the positive and
negative experiences parents face during web-based learning
[12]. We examined these experiences and their impact on stress
reduction after 1 year of web-based learning and reported the
obstaclesthey found. Theresults of this study will guide future
research on the impact of web-based learning on parents and
will help stakeholders formulate policies and procedures to
enhance web-based |earning and overcomeidentified obstacles.

JIMIR Pediatr Parent 2023 | vol. 6 | €50892 | p.7
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Figure 1. Parental experiences of web-based learning.

Methods

Design

A quantitative cross-sectional study design was used to explore
parents positive and negative experiences of web-based learning
and parents’ stress after 1 year of web-based learning. The
relationship between the learning obstacles that parents reported
and parents’ negative web-based learning experiences was al so
examined.

Instrument

Data were collected through a web-based survey. The survey
and informed consent form were sent electronically to
participants after obtaining institutional review board (IRB)

https://pediatrics.jmir.org/2023/1/e50892
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approval from King Abdullah International Medical Research
Center. The survey consisted of questions about parents
demographics (10 questions), their school-aged children (13
guestions), their overall positive and negative web-based
learning experiences (13 items for negative experiences and 11
itemsfor positive experiences), their stress reduction regarding
web-based learning (3 questions), and the obstaclesto web-based
learning that they observed (3 questions).

Every item in the survey was graded on a 5-point Likert scale
with 5 responses: strongly disagree (score of 1 point), disagree
(2 points), neutral (3 points), agree (4 points), and strongly agree
(5 points). Higher scores were associated with increased
perception of a variable. The survey was adapted from Garbe
et a [12] and then modified and translated to Arabic. Bajamal
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et a [17] used the Arabic version to examine parents' positive
or negative experiences of web-based learning. Internal
consistency viaCronbach o wasreported at .890 and .892, with
a confirmed correlation coefficient ranging from 0.52 to 0.73
and from 0.43t0 0.76. Additionally, exploratory factor analysis
demonstrated a single factor with a total percentage variance
of 52.89 for positive experiences and 56.83 for negative
experiences [17].

Sample, Setting, and Data Callection

Participants were recruited using nonprobability snowball
sampling. The study targeted parents with school-aged children
who were enrolled in web-based classes during the COVID-19
pandemic in Jeddah, Saudi Arabia.

Those who met al of the following criteria were éligible to
participate in the study: (1) mother or father of school-aged
children taking web-based courses, (2) resident of Jeddah city,
(3) ability to speak and read Arabic, and (4) =18 years of age.
Participants filled out the informed consent form prior to
answering the survey. The exclusion criteria were not being a
parent, inability to speak and read Arabic, and younger than 18
years of age. Potential participants were recruited via snowball
sampling on WhatsApp and Facebook. After the potential
participantsfilled out the survey, the researchersidentified those
who met the inclusion criteria and enrolled them in the study.
If participants agreed to participate in the survey after reading
the informed consent form, they were directed to the survey
page directly. For this descriptive study, the a significant level
was set at .05 with a power of 0.8. The sample size was
estimated using G* Power software (Heinrich-Heine-Universitat
Disseldorf). Thisstudy wasthe first to examine Saudi parents
experiences with web-based learning and the effect of obstacles
to web-based learning on these experiences during the
COVID-19 pandemic. No effect size was used when conducting
the power analysis. In cases such as this study, where an effect
size has not been reported in the literature, the estimation of
effect sizeisbased on the researcher’slogic and judgment [18].
Therefore, a medium effect size of 0.05, power of 0.80, and a
significance level of .05 were used to guide the statistical
analysis. The targeted sample size was set at 180 parents, with
the percentage of missing data presumed to be 10%. The total
targeted sample size was asfollows: N = 180 + 18 = 198.

https://pediatrics.,jmir.org/2023/1/€50892
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Data Analysis

SPSS computer software (SPSS for Mac, version 28.0; IBM
Corp) was used to analyze the data. Different types of analysis
were proposed for this study. Descriptive statistics were
calculated for all variables of interest, including means, SDs,
frequencies, and percentages. In regard to inferential statistics,
Pearson correlation coefficients were used to examine the
relationships among continuous variabl es. Spearman correlation
was used to examine the relationship among the survey items.
Statistical significance was based on the standard a level of .05.

Ethical Considerations

This study received ethics approval from the IRB of the King
Abdullah  International Medical Research  Center
(NRJ21J111/04).

Electronic informed consent followed the same template of the
informed consent form filed to the IRB committee. Electronic
signature occurred via checking a box next to the following
statement: “By checking this box, | hereby sign this informed
consent electronically.” Researchers' contact information was
available in case questions were raised regarding the study.
Potential participants were notified about the voluntary nature
of participation in the study and its descriptive purpose. The
fact that participation in the study involves minimum risks was
also added to the consent form.

To ensure confidentiality, electronic data are stored in a
computer protected by 2 passwords. Researchers used the
collected datafor the purpose of the study only, and data access
was granted to study personnel only. Participants data were
anonymous. No compensation or incentive was delivered to the
participants.

Results

Participant Characteristics

As Table 1 shows, a total of 184 participants completed the
survey. Of these participants, 139 (75.5%) were mothers. Most
(n=98, 53.3%) of the participantswerein the age group of 30-40
years. More than half (n=110, 59.8%) of the participants had
an undergraduate degree.
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Table. The sample's demographic characteristics (N=184). There were missing data (n=83, 45.1%) for working hours, work shifts, and occupation
related to education.

Demographic variable Participant, n (%)

Per son completing the survey

Mother 139 (75.5)
Father 40 (21.8)
Nonparent 5(2.7)
Agegroup (y)
<30 7(3.8)
30-40 98 (53.3)
40-50 64 (34.8)
>50 15 (8.2)
Educational level
Primary school 5(2.7)
Intermediate school 2(1.1)
High school 23(12.5)
Undergraduate degree 110 (59.8)
Postgraduate degree 44 (23.9)
Family income (SR $; SR $1=US 0.26%)
<3000 8(4.3)
3000-5000 10 (5.4)
5000-8000 25(13.6)
8000-12,000 33(18)
>12,000 108 (58.7)
Residency status
Family house 48 (26.1)
Separate apartment 136 (73.9)

Per son following web-based learning

Mother only 121 (65.8)

Father only 4(2.2)

Mother and father together 53(28.8)

Another family member 6(3.3)
Parent occupation status

Working 101 (54.9)

Not working 83 (45.1)
Working hours (n=101)

Full-time 86 (85.1)

Part-time 15 (14.9)
Work shift (n=101)

Day 91 (90.1)

Night 10 (9.9)
Occupation related to education (n=101)

Yes 49 (48.5)

No 52 (51.5)
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Demographic variable

Participant, n (%)

Parents deal with technology
Yes
Somewhat
Internet connection during school closure
Yes
No

Number of children

Number of school-aged children

2
3
>3

All2

164 (89.1)
20 (10.9)

180 (97.8)
4(2.2)

15(8.2)
48 (26.1)
51 (27.7)
70 (39)

35 (19)
64 (34.8)
53 (28.8)
15(8.2)
17 (9.2)

8A|| children in the household, regardless of the total number of children, are school-aged and underwent web-based learning.

Further, morethan half (n=136, 73.9%) of the participantslived
in a separate home or apartment. Most (n=121, 65.8%) of the
participants who followed up with their children for web-based
learning were mothers.

Moreover, most (n=101, 54.9%) of the participants who
followed up with their children for web-based learning were
currently working. Most (91/101, 90.1%) of them wereworking
during the day. More than half (52/101, 51.5%) of the
participants’ jobs were not related to the education field.

During school closure, amost all participants (180/184, 97.8%)
had an internet connection. Almost al participants (n=164,
89.1%) knew how to use web-based |earning technology.

https://pediatrics.,jmir.org/2023/1/€50892

As Table 2 shows, most (77/184, 41.8%) of the children who
needed follow-ups by their parents during web-based learning
were enrolled in elementary school, followed by children from
elementary or intermediate school (n=33, 17.9%) and children
from elementary, intermediate, or high school (n=24, 13.0%).
Most (n=158, 85.9%) of these children shifted to web-based
classesduring COVID-19; only 26 (14.1%) participantsreported
that their children went to hybrid classes. During web-based
learning, all children needed support from their parents. Most
children (n=56, 30.4%) needed a total of 60-120 minutes of
support, and the smallest proportion of children (n=34, 18.5%)
needed 120-180 minutes of support.
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Table. Academic profile of the children (N=184).

Demographic variable Children, n (%)
Education level
Kindergarten 6(3.3)
Elementary school 77 (41.8)
Intermediate school 12 (6.5)
High school 5(2.7)
Elementary or intermediate school 33 (17.9)
Elementary or high school 16 (8.7)
Intermediate or high school 4(2.2)
Elementary, intermediate, or high 24 (13)
school
University level 7(3.8)

Fully dependent during web-based classes

Yes 158 (85.9)

Hybrid 26 (14.1)
Support time from parents (min)

<60 44 (23.9)

60-120 56 (30.4)

120-180 34(18.5)

>180 50 (27.2)

As Table 3 shows, during school closure, participants spent  watching TV (n=66, 35.9%), and nonschool activities (n=45,
more time with their children doing activities such as school  24.5%).
activities (117/184, 63.6%), web-based activities (n=67, 36.4%),

Table. Activities parents did with their children (N=184).

Activities Participant, n (%)
School activities 117 (63.6)
Web-based activities 67 (36.4)

TV 66 (35.9)
Nonschool activities 45 (24.5)
Reading 33(17.9)
QOutdoor activities 29 (15.8)

Other activities 27 (14.7)

Indoor games 26 (14.1)

Table 4 shows which courses parents felt should be given school closure (mean 3.88, SD 1.13) and toward school support
priority. Table 5 shows parents' feelings and experiences of  during school closure (mean 3.39, SD 1.03).

Table. Subjectsthat parents felt should be prioritized during school closure (N=184).

Subjects Participant, n (%)
Reading 142 (77.2)
Mathematics 135(73.4)
Writing 120 (65.2)
Sciences 85 (46.2)
Others 86 (46.8)
https://pediatrics.,jmir.org/2023/1/e50892 JMIR Pediatr Parent 2023 | vol. 6 | €50892 | p.12
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Table. Descriptive statistics for parents' feelings.

Parents’ feelings Score, mean (SD)
Parents' feelings about school closure 3.88 (1.13)
Parents' feelings about school support 3.39(1.03)

Table 6 shows the most reported obstacles parents observed  at the same time (63/184, 34.2%). This was followed by time
with regard to web-based learning. The highest reported obstacle  constraints (n=58, 31.5%) and having an uncooperative child
was having multiple web-based learnersin the same household  (n=47, 25.5%).

Table. Reported obstacles (N=184).

Obstacles Participant, n (%)
Time constraints 58 (31.5)
Financial concerns 16 (8.7)
Noncooperative child 47 (25.5)

Many web-based |earnersin the samehousehold 63 (34.2)

— . . . Asshownin Table 7, thetota score of the negative experiences
D@crl_ptlve Statistics of Negative and Positive of parents regarding web-based learning Wegs mean 2_13 (SD
Experiences 0.62). The highest mean score was reported for feeling bored
The below data illustrate the overall positive and negative after sitting for along time in front of a PC or laptop at 4.59
experiences of parents. The mean of negative experiences of  (SD 0.69). This was followed by alack of social spirit and the
web-based learning exceeded that of positive experiences, loss of the ability to build new friendships at 4.49 (SD 0.75).
indicating that parents required more interventions to better  Thelowest mean score was reported for indigestion dueto stress
equip them to manage web-based learning. at 3.43 (SD 1.05), indicating that parents’ negative experiences
of web-based learning did not include physiological symptoms.

Table. Descriptive statistics for negative experiences of web-based learning (N=184).

Negative experiences Score, mean (SD)

Weak direct interaction between teacher and 4.24(0.87)
student

Loss of educational motivation and low spirit of  4.25 (0.90)
competition

Lack of social spirit and loss of ability to build  4.49 (0.75)
new friendships

Boredom from sitting for along timein front of  4.59 (0.69)
the PC or laptop

Child’s forgetfulness, inability to focus, or 4.21(0.91)
slowness in the development of speech or lan-

guage

Teacher’sinability to assess student performance  3.91 (1.01)
and achievement

Weak vision due to sitting in front of the PC or  4.19 (0.92)

laptop

Muscle pain dueto sitting in front of the PCor  4.16 (0.92)
laptop

Weight gain due to the lack of movement 4.05 (1.03)
Lethargy or headache 4.04 (0.95)
Spinal curvature 3.97 (1.00)
Indigestion due to stress 3.43 (1.05)
Total negative experience 4.13(0.62)

Next, as Table 8 shows, the tota score for the positive 3.52, SD 0.65) was lower than that for negative experiences
experiences of parents regarding web-based learning (mean (mean 4.13, SD 0.62). Out of al the positive experiences of
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web-based learning, the enhancement of the child's
technological skillshad the highest reported mean score at 3.98
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(SD 0.88). The lowest reported mean score was 3.05 (SD 0.95)
for available time for hobbies.

Table. Descriptive statistics for positive experiences of web-based learning (N=184).

Positive experiences Score, mean (SD)

Development of the child's research or learning  3.59 (0.92)
skills

Availability of many educational resources 3.50(0.88)
Feeling comfortable staying at home 3.54 (1.04)
Enhancement of the child’stechnological skills 3.98 (0.88)
Improvement of the child's independence 3.60 (1.07)
Availability of time for hobbies 3.05 (0.95)
Strengthening of the social relationship among  3.38 (0.97)
family members

Strengthening of the child's ability to usemany 3.63 (0.91)
educational resources

Identifying the child’s learning strengths or 3.50 (0.98)
weaknesses

Strengthening the relationship with the child on  3.46 (0.95)
apersonal and educational level

Acting as ateacher for children as needed 3.50 (0.88)
Total positive experiences 3.52 (0.65)

Association Between Negative or Positive Experiences,
Stress Reduction, and Obstaclesto Web-Based
Learning

Table 9 showsthe Pearson product-moment correlations among

the study variables. Weak correlation was found between the
variables of stressreduction after 1 year of web-based learning

and the experiences of parents. However, stress reduction after
1 year of web-based learning was positively correlated with
parents’ positive experiences (r=0.237; P<.01) more often than
with parents’ negative experiences. Further, obstacles reported
by parents positively correlated with their negative experiences
(r=0.209; P=<.01). Theresults showed that parents’ experiences
of web-based learning affected their stress reduction and the
obstacles they reported.

Table . Pearson product-moment correlations among positive experiences, negative experiences, stress reduction, and obstacles toward web-based

learning (N=184).
Variables Stressreduction  Negativeexperi- Positive experi-  Obstacles
after 1 year ence ence
Stressreduction after 1 year
r 1 -0.121 0.237 0.017
P value _a .10 .001 .82
Negative experience
r -0.121 1 -0.378 0.209
P value .10 — <.001 .004
Positive experience
r 0.237 -0.378 1 -0.101
P vaue .001 <.001 — A7
Obstacles
r 0.017 0.209 -0.101 1
P value .82 .004 17 —
3N ot applicable.
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Association Between Negative Experiencesand Stress
Reduction

Table 10 shows the Spearman correlations between negative
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experiences and stress reduction after 1 year of web-based
learning. The results showed poor correlation between stress
reduction and negative experiences.

Table. Spearman correlations between negative experiences and stress reduction 1 year after web-based learning (N=184).

Variable Stress reduction after 1 year, r P value
Stress reduction after 1 year 1.00 N/A2
Weak direct interaction between teacher and -0.114 A2
student

Loss of educational motivation and low spirit of —0.043 .56
competition

Lack of social spirit and loss of ability to build  —0.190 .01
new friendships

Boredom from sitting for along timein front of -0.129 .08
the PC or laptop

Child's forgetfulness, inability to focus, or -0.050 .50
slowness in the development of speech or lan-

guage

Teacher’sinability to assess student performance -0.018 .81
and achievement

Wesk vision dueto sitting in front of thePC or  -0.080 .28
laptop

Muscle pain due to sitting in front of thePC or  -0.035 .64
laptop

Weight gain due to the lack of movement 0.007 .93
Lethargy or headache -0.056 45
Spinal curvature -0.191 .009
Indigestion due to stress -0.170 .02
Negative experience score -0.161 .03

8N/A: not applicable.

According to Table 10, stress reduction after 1 year of
web-based learning was negatively correlated with spinal
curvature (r=—0.191; P=.009) and the lack of social spirit and
loss of ability to build new friendships (r=-0.190; P=.01),
followed by indigestion dueto stress (r=-0.170; P=.02) and the
total negative experience score (r=—0.161; P=.03).

Association Between Positive Experiences and Stress
Reduction

Table 11 shows the Spearman correlations among the positive
experience items. Stress reduction after 1 year of web-based

https://pediatrics.,jmir.org/2023/1/€50892

RenderX

learning was positively correlated with the enhancement of the
child’s technological skills (r=0.261; P<.001), followed by
strengthening of the child's ability to use many educational
resources (r=0.219; P=.003), improvement of the child’'s
independence (r=0.172; P=.02), strengthening of the social
relationship between family members (r=0.171; P=.02),
development of the child’sresearch or learning skills (r=0.157;
P=.03), and the total positive experience score (r=0.194;
P=.008).
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Table. Spearman correlations between positive experiences and stress reduction 1 year after web-based learning (N=184).

Variable Stress reduction after 1 year, r P value
Stress reduction after 1 year 1.00 N/A2
Development of the child'sresearch or learning  0.157 .03
skills

Availability of many educational resources 0.131 .08
Feeling comfortable staying at home 0.141 .06
Enhancement of the child'stechnological skills 0.261 <.001
Improvement of the child’s independence 0.172 .02
Availability of time for hobbies 0.064 .39
Strengthening of the social relationshipamong  0.171 .02
family members

Strengthening of the child's ability to usemany 0.219 .003
educational resources

Identifying the child's learning strengths or -0.003 .96
wesknesses

Strengthening the relationship with the childon  0.129 .08
apersonal and educational level

Acting as teacher for children as needed 0.115 12
Positive experience score 0.194 .008

3N/A: not applicable.

Discussion

Principal Findings

Thisstudy wasthefirst to examine parents’' reported experiences
of their children’s web-based learning in the city of Jeddah,
Saudi Arabia. Parents’ reported obstacl esto web-based learning
and stress reduction after 1 year of web-based learning were
also explored. Our results indicated that parents negative
experiences exceeded their positive ones. Additionally, parents
who had positive experiences reported less stress after 1 year
of web-based learning. Parents with negative experiences
reported more obstacles to web-based learning compared to
parents with positive experiences.

Web-based |earning increased parents’ responsibilitiesand their
crucia role in web-based learning, causing them to face many
challenges and difficulties. Findingsfrom 2 international studies
conducted in China and Indonesia examined parental
experiences of web-based learning during the COVID-19
pandemic. Their findings agreed with this study’s findings
[19,20].

Out of al the negative experiences reported by parents,
children’s boredom from sitting in front of electronic devices
scored the highest. Children’'s prolonged use of electronic
devicesto attend classes and do their homework led to a sense
of boredom and decreased motivation. This sense of boredom
can pose agreat challenge to parents who aim to increase their
child’s interest and maintain their curiosity about the learning
process. In 2 previous studies in Indonesia, parents used the
sameterm, “boredom,” to describe their child'sfeelings during
web-based learning. Child boredom is associated with

https://pediatrics.,jmir.org/2023/1/€50892

web-based learning and with the quarantine during the
COVID-19 lockdown [21,22].

Parents recognized that the global pandemic led to the
transformation of education and that with every hardship their
child encountered, they had a positive experience or gained a
skill. Skills such as independence in the learning process and
the use of multiple educational resourcesremained crucial after
the pandemic ended because web-based learning did not stop.
Parents' positive attitudes and perception toward web-based
learning has been proven in studies conducted in India and
Indonesia[23,24]. In both countries, parents reported enhanced
parental engagement intheir children’s education and noted the
ability of web-based learning to alow education to persist
despite social distancing.

Out of all the positive experiences, the enhancement of
children’stechnological skillswasthe most reported by parents.
Before COVID-19, the education system in some high-income
countriesgradually incorporated el ectronic devicesto overcome
barriers to education, such as distance and high absenteeism
[25,26]. However, when the pandemic began, a rapid
transformation occurred, and children had to digitalize their
education. The literature argues that children’s technological
skillsare crucial not only for education but also for their future
careers [26]. Multiple studies examined the role technology
plays in advancing education. Digital transformation is
inevitable in the modern world. Therefore, equipping children
with the necessary technological skills is important, and
countries that lack resources for web-based learning will face
challenges [27,28].

Parents who had more positive experiences reported stress
reduction after 1 year of web-based learning. The findings of
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this study confirmed that parents who adapted to web-based
learning, used adaptive strategies, and viewed web-based
learning as a positive event tended to experience less stress.
Adaptive strategies such as planning, support, and proper
communication with schools are important to facilitate the
learning process, reduce stress, and enhance psychological health
[29,30].

Participantswith negative experiences reported greater obstacles
in the education process, specifically having multiple learners
within the same household. For web-based learning to be
successful, proper collaboration between parents and schools
and parental supervision during school days are needed. Parental
engagement and supervision werereported by 81.7% of parents
[24]. Parent involvement in the learning process requires parents
to be attentive to children’s educational needs, to ensure an
environment conductive to learning, and to play the role of the
teacher. All thesefactors can be stressful and difficult for parents
with multiple children undergoing web-based learning at the
same time within the same household [31]. Obstacles to
web-based |earning can be culturally specific aswell. An Arab
household can contain multiple children with ages proximate
to each other, which might not be a challenge for parents from
adifferent culture. Parents with multiple children need to give
their full attention and engagement to each child, which can be
challenging for the parent and for the child [32].

Limitations

Study data were collected from parents residing in the city of
Jeddah, Saudi Arabia. Therefore, the findings might not be
generalizable to parents in different cities and regions within

Al Anazi et a

the KSA. Another limitation is the gender of the parents. The
number of motherswho participated was 3 times more than that
of fathers. Therefore, the results of the study areless applicable
to fathers.

The use of sdf-reporting limited the findings because
self-reports can induce social desirability bias. This can be
overcome through the use of more vigorous and objective
measures. However, because of financial and time constraints,
only self-reports were used. Another limitation was the study’s
cross-sectional design. Cross-sectional study designs create
ambiguity about the direction of the causal relationship between
parental experiences and stress reduction. For example, did
parents with positive experiences of web-based learning have
lower stress, or wasiit the other way around?

Conclusion and Recommendations

The findings of this research highlight the experiences parents
underwent when their children studied via web-based learning
during the COVID-19 pandemic. Parents experiences were
more negative than positive, and parents with negative
experiences reported more obstacles than parents with positive
experiences. Regarding stress reduction after a year of
web-based learning, parentswith positive experienceswere able
to reduce their stress and adapt to their child’s web-based
learning. Given the results of the study and the possible
continuation of web-based learning even after the end of the
pandemic, it is important that future research investigate the
ramifications of web-based learning for children’s educational
level, parents’ ability to manage children’s educational needs,
and the support needed to be delivered to parents and children.
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Abstract

Background: Almost two-thirds of the North American population have searched for health information on the web, and the
majority report searching on behalf of someone else in their social circle, a phenomenon referred to as proxy seeking. Little is
known about how proxy seekers use web-based health information and the outcomes they experience.

Objective: Themain aim of this study was to explore why proxy seekers used a parenting website on behalf of parentsin their
socia circle and the outcomes they reported.

Methods: A qualitative descriptive study was conducted in the context of a partnership with a web-based parenting resource
to explore the contexts and motivations for proxy web-based health information seeking, use of information, and subsequent
outcomes. A total of 14 participantswho self-identified as family members, friends of parents of young children, or professionals
who worked with young children were interviewed, and a thematic analysis was conducted.

Results: The following 4 reasons for proxy seeking were uncovered: for reassurance, out of personal curiosity, as part of a
professional role, or following an explicit request from the parents. Information was used to provide informational support for
parents or material support for achild. Positive outcomes of using the information and some of the resulting interpersonal tensions
were described.

Conclusions: This study provides an in-depth look at proxy seeking behavior and outcomes among users of a web-based
parenting resource.

(JMIR Pediatr Parent 2023;6:e40043) doi:10.2196/40043

KEYWORDS

consumer health information; information seeking behavior; child development; child health; information outcomes; health
information; digital health; parenting; web-based information

: information [2]. Online health information (OHI) is the term
Introduction generally used to refer to information on all aspects of health
Online Health I nformation (including mental, physical, and social) created for and directed
toward the general public [3]. OHI isavailablein many formats,
such as text and video, and is available at government health
sites and from professional organizations, health journals, and
blogs among other sources. Moreover, individuals are exposed

In 2020, over two-thirds of Canadians (69%) reported searching
for hedthinformation ontheweb [1]. Thisisinlinewith results
from the Health Information National Trends Survey in the
United States between 2008 and 2017, in which two-thirds of
respondents reported turning to the internet first for health
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to OHI “posts’ shared by their network through social media
platforms such as Facebook [4].

Outcomes of OHI Seeking

Previous work has explored the different outcomes of OHI
seeking from the individual self-seeker’s perspective, and these
outcomes are described at 4 levels: situational relevance,
cognitive impact, use, and subsequent health outcomes of
information [5]. People can use OHI in many ways, most
commonly to discusswith health care providers, engagein their
own health care, modify or comply with a management plan,
or support relatives or friends with health conditions[5]. Using
OHI is generally associated with positive perceived outcomes
such asincreased empowerment of consumersand their families
and improved health outcomes [6-9]. There may be negative
outcomes (referred to as tensions in previous work), such as
increased anxiety or worsening of the patient-physician
relationship; however, there are strategies, such as providing
trustworthy resources, to reduce these tensions [10].

Severa contextual factors are associated with OHI outcomes.
These include age, education, income, eHealth literacy, and
sources of social support [5]. Source of social support is an
important factor because one of the main reasons people search
for and use OHI is to support their relatives or friends with
health conditions [11]. Moreover, findings from a study
exploring internet use trends between 2008 and 2013 showed
asignificant increase in the involvement of family and friends
to obtain health information [12]. Individuals are sometimes
more likely to turn to their socia circle to make sense of the
information they find, rather than discuss it with a health
professional [13,14].

Social Support

Social support is one of the positive products of “social
relationships,” which may have short- and long-term effects on
health, for better and for worse, depending on their quality and
quantity [15]. A model by Uchino [16] describes 2 broad
dimensions of support: structure and function. Structural aspects
of support are the extent or composition of one’ssocial network
(size, contact, type, density, and strength) and the
interconnections among them. Functions are organized along
2 levels—perceived support and actual support—and have 3
aspects that are highly related to each other—informational,
emotional, and tangible aspects. Most relevant to this study is
informational support, which includes the provision of advice
or guidance, and it may provide direction and carry an emotional
message when received from a close source. Informational
support can be construed as supportive, unsupportive, or mixed
depending on context [17-19]. Emotional support isthe offering
of warmth and nurturance, including encouragement, empathy,
trust, affection, and other positive facets, that can reduce stress
or other negative emotions [16,20]. Tangible support involves
the provision of material (practical) aid [16,20].

Informational social support can occur in 2 ways: anindividual
can request informational support from the social support
provider (by discussing health information with them and asking
for their help) or it can be unsolicited (the provider searcheson
behalf of the individuals and shares it with them). In the first

https://pediatrics,jmir.org/2023/1/e40043
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case, for example, an individua’s selection of the source of
information depends on theindividual’s needs and expectations,
so they may consult their friends and families when they need
“more tailored emotional support in obtaining complex and
serioushealthinformation” [21,22]. Inthe second case, asocia
support provider is aware of the individual’s information need
(eg, recently diagnosed health condition) and searches for
information on their behalf to share with them, supporting their
health care management. Although informational support has
been explored in the past, few studies have focused on its
outcomes in an OHI context, and none have looked at it from
the perspective of both the provider and the receiver.

Proxy OHI Seeking

Proxy information seekers can be defined as “those who seek
information in anonprofessional or informal capacity on behalf
(or because) of otherswithout necessarily being asked to do so”
[14]. Proxy seekers may also be “experts,” such as health
librarians or hedth care professionals with specialized
knowledge or skills to use the information with the individual
with whom they share a personal relationship [23]. Although
this phenomenon of proxy information-seeking behavior has
been explored in the literature, especially in relation to health
information, few studies have explored the context of proxy
OHI seeking being linked to the use of OHI and subsequent
health outcomes.

This constitutes a critical knowledge gap. People may be able
to overcomelow eHealth literacy by discussing theinformation
they find with others [10]. Proxy seekers in a person’s social
circle may help them overcome information-seeking barriers
and illness challenges (eg, they are too physically weak or
mentally incapacitated to search themselves) [14]. By better
understanding how proxy seekers use information with people
in their socia circles, information providers can better adapt
the information to meet their needs, and public heath
interventions can target patients friends and family with
information for dissemination and use[24]. Thus, the objective
of this qualitative study isto explore the motivations, contexts,
and outcomes of proxy seeking behavior from the perspective
of proxy seekers.

Methods

Theoretical M odel

The model guiding this work was developed by following a
mixed studies literature review on proxy OHI-seeking behavior
and was published elsewhere [25]. The findings from the
thematic analysis of 28 included studies were used to revise the
existing conceptual framework [5]. Our Outcomes of Proxy
OHI Seeking model is presented in (Figure 1). Individual
characteristics such as age and gender influence proxy OHI
seeking, for example, most studiesreport that proxy seekersare
more likely to be women and aged between 31 and 64 years
[13,26]. The OHI-seeking process is triggered by another
individual’s information need, which may be explicit (stated to
the proxy seeker) or implicit (eg, observed by the proxy seeker).
The proxy seeker will then actively search for or passively
monitor OHI to fulfill thisinformation need. When they find a
situationally relevant information object that has a positive
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cognitive impact, they will use it to provide informational,
tangible, or emotional support for someone else. A common
example of use would be the sharing of information between
caregiver and patient either directly by sending them alink or
printout or indirectly by discussing the information found. The
proxy seeker could also act as information gatekeepers for the
individual to reduce the burden of information overload or
prevent conflict. OHI use will lead to separate outcomes
experienced by the individual and the proxy seeker. These

El Sherif et al

outcomes are generally positive; for example, information can
hel p people make ahealth behavior change like quitting smoking
or allow them to feel more confident and able to discuss the
information with their health care providers and request different
management options. There are also negative outcomes such
asincreased anxiety for both the proxy seeker and theindividual,
for example, with conflicting information or with conflicting
preferences for information in general [25].

Figure 1. Outcomes of proxy online health information (OHI) seeking framework. *If no relevant information is found then there is no OHI use, as
well as no outcomes **If there is a negative cognitive impact then there is no OHI use as well as no outcomes.
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Resource: Naitre et Grandir

The Naitre et Grandir (N&G) website provides free,
expert-based, web-based parenting information content in French
that caters to people with lower health literacy levels (Grade 8
reading levels) with additional audio and video content [9].
Web-based parenting information, which encompasses all
mental, physical, and social aspects of children’s health, is a
large subset of web-based health information on the internet
[27]. In addition to directly accessing the website, N& G readers
can sign up to receive aweekly newd etter containing parenting
tips and links to N& G webpages tailored to their child's age
and evolution.

N& Gisfunded by the“Lucieand André Chagnon” Foundation,
a Quebec-based philanthropic organization that seeksto create
conditions and environments that are favorable to the
educational success of children. Since 2014, the research team
of 3 coauthors (PP, RG, and RES) has worked in partnership
to implement the Information Assessment Method (IAM)
guestionnaire to evaluate this parenting information. When
N& G readers land on a web page corresponding to a specific
topic (directly or from the newdletter link), alateral tab appears,
inviting them to complete the survey. The first question asks
the respondents to identify with one role for the purpose of this
specific web page they are rating: parent, grandparent, family
member, friend or neighbor, or professional who works with
children aged 0 to 8. N& G editors have been able to improve
their informational content using the comments provided by the
readers through the lAM questionnaire [28]. Further details on
the IAM and quantitative analysis of responses from parents
and entourage members have been published elsewhere[9]. The
translated version of the current questionnaire is available
elsewhere [29].

https://pediatrics,jmir.org/2023/1/e40043

Study Design

A qualitative descriptive study was conducted using
semistructured remote interviews with IAM respondents who
identified as entourage members. Thistype of study is used to
provide an accurate account of the events or experiences of
participants attributed to those events [30].

Ethics Approval

Ingtitutional Review Board approval from McGill University
was obtained before the start of the study (Institutional Review
Board study number: A12-B73-18A). Methods and resultswere
reported using the COREQ (Consolidated Criteriafor Reporting
Qualitative Research) [31]. This study was the second
component of amixed methods convergent study, and the details
of the quantitative study have been published elsawhere [29].

Study Participants

A purposive sampling strategy was used to select potential
participants from a data set of IAM questionnaires received
between April 13, 2019, and March 30, 2021. IAM responses
that were completed by an entourage member who agreed to be
contacted for an interview were exported into a separate Excel
(Microsoft Corporation) file. After excluding those with no
valid email addresses, the fina list included 71 potential
participants (25 grandparents, 17 family members, 15 friends
or neighbors, and 14 professionals caring for children). An
invitation email was sent to these potential participants, 4 per
week, in the order they had completed the questionnaire, from
the oldest to most recent.

Data Collection

An interview guide was developed using an iterative process
based on the Outcomes of Proxy OHI Seeking model. The guide
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was pilot-tested with 2 graduate students, and the researcher’s
notes and interviewee's feedback were used to revise it and
producethefinal version. A total of 14 individual semistructured
interviews were conducted in French over the phone or
videoconference (Zoom [Zoom Video Communications Inc]),
depending on each participant’s preference. When participants
responded to the invitation email, they were sent the consent
form and were asked to respond with their written consent and
any questions that they had.

After being introduced to the purpose of the study, the
participants were asked general questions regarding web-based
consumer health information and the context and resources of
their informati on-seeking behavior. They were asked about their
role as entourage members and about the members of their socia
circle with whom they were frequently in contact. They were
reminded of the N& G web page they had rated using the IAM
guestionnaire and were asked to describe how and why they
had landed on that page. Finally, they were asked how they used
the information on the page and what outcomes they perceived
as aresult. The interviews were recorded, and the recordings
were transcribed by a professional transcriber, translated into

El Sherif et al

English by 2 of the authors, and analyzed using web-based
translation software (deepl [32]).

Data Analysis

Transcripts were imported into NVivo (Release 1.5; QSR
International), and a deductive-inductive analytical approach
was adopted for coding [33,34]. A coding manual was created
and discussed with another coauthor (VP). The codes were
progressively clustered into themes and subthemes. Coding was
conducted by the first author by participant and by coding
meaningful extractsinto the major themesfirgt; then, the extracts
in each theme were coded into subthemes. Themes and
subthemes were discussed with the coauthors throughout the
coding process, and their feedback was incorporated into the
coding manual.

Theinterview transcripts were analyzed over 5 coding sessions,
as shown in Figure 2. During the fourth coding session (after
12 interviews had been conducted and analyzed), only 2 new
themes emerged. Two more interviews were conducted and
analyzed, and no new themes emerged. Therefore, saturation
had been reached, and data collection stopped.

Figure 2. Quadlitative data analysis: saturation of themes reached after 4 coding sessions.
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Results

Description of Participants

In total, 14 participants were interviewed, comprising 5 (36%)
grandmothers, 4 (29%) family members, 4 (29%) professionals,

https://pediatrics,jmir.org/2023/1/e40043

RenderX

and 1 (7%) friend. Most of them werefemale (12/14, 86%) and
had a bachelor’s degree or higher (8/14, 57%). Respondents
completed an average of 4 |AM questionnaires over the 2 years
of study period (range 1-14). Full details of the participantsare
presented in Table 1.
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Table 1. Participant characteristics.

El Sherif et al

Agegroup Income? Average internet use
Paudorym  (years) (CAD$) Education Profession Entourage type (hours/day)
Alisson  26-44 >60,000 Bachelor's Teacher Family 2
Sarah 26-44 <60,000 High-school diploma Retailer Family 56
Mark 26-44 <60,000 College Practical technician Family 3
David >45 <20,000 High-school diploma Unemployed Friend 2-3
Mary >45 >60,000 College Admin in adult education center  Grandmother 3
Nadia >45 >60,000 Master's Research coordinator on aging ~ Grandmother 3
Sophie >45 N/AP Bachelor's Spanish interpreter Grandmother 5
Nathalie >45 >60,000 Master's Retired Grandmother 2-3
Joelle >45 >60,000 Master's Retired school principal Grandmother or professional 3
Florence 26-44 >60,000 High-school diploma Kinder garden child educator Mother or professional 1-2
Norma 26-44 >60,000 Bachelor's Nurse Professional 4
Alice 26-44 >60,000 Master's Psychoeducator (0-7 yearsold)  Professional 34
Emilia 26-44 <60,000 Certificate Kindergarten educator Professional or friend >8 (work + personal)
Mathilde <25 <60,000 CcEGEpP® Student Sister 1

8The Ingtitute for Research and Socioeconomic Information has identified CAD $60,000 (CAD $1=US $0.70) as the sustainable income index for a
family of 4, indicating the income a household should have to not only meet its basic needs but also get out of poverty, while the index for a single

person is approximately CAD $27,000 [35].
BNI/A: not applicable.

CCEGEP: ColléGe D'Enseignement GéNéRal Et Professionnel. It is the equivalent of Grade 13 in Quebec, Canada.

Contexts and Mativations of Proxy OHI-Seeking
Behavior

Two main themes were discussed in relation to the context of
proxy information-seeking behavior: individual characteristics
of the entourage members and the information needs that
triggered the seeking of web-based parenting information. The
entourage members were reminded of the N& G web page they
had landed on before completing the IAM questionnaire and
were prompted to recall the reason they were on that topic. The
specific N& G web pages and the reasons are reported in Table
2.

All the participants described who they considered astheir social
circle, and in addition to family members and friends, some
professionals included their colleagues and clients (parents of
children in their care) in their social circle. All entourage
members were in close contact with the people for whom they
were seeking information by proxy. This contact may be in

https://pediatrics,jmir.org/2023/1/e40043

person, but many a so described remote contact because of either
geographic location or restrictions imposed by the pandemic:

Let's say they don't live that far away, but with the
COVID context, what | wasdoing, | was Face Timing
with them on the weekends, because, among other
things, their mother was extremely strict about
visitation and all that. But let’s just say in a context,
if I look at past years, we would see each other almost
every week, we would go for a little walk, but that
hasn't been the case since March 2020. [Nathalie, a
grandmother]

Proxy information seeking was triggered by different
motivations falling under 4 broad themes: for reassurance, out
of personal curiosity, for work as a caregiver, and following an
explicit request from someone else. Excerpts corresponding to
each theme are presented in Table 3. Several entourage members
described wearing multiple hats, as professionals who worked
with children and as family members or friends with children
in their personal circle.
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Table 2. Latest Naitre et Grandir (N& G) web page rated by the participants.

Participant Last N& G page rated Context
Alisson (family) Development: Around 5years  “It wasreally from the beginning of [my nephew’] life, when hewas very small, because
old he came into the world prematurely and he had some pretty close follow-upsin the first

months of hislife”

Sarah (family) Learning to walk (Could not recall the specific N& G page so referenced another page). Nephew: “Well,
when hefirst started teething, | was wondering if it was normal, say, for him to have a
lot of fever, rashes, things like that, what to do to help with the toothache”

Mark (family) Verbal dyspraxia “Yes, it was about my son’s behavioural problems...It was one of the few timesthat it
was pretty clear that | was overwhelmed by the situation. The calls to the family didn’t
inform me well enough, in my opinion, about the situation, which was till pretty sharp
and pretty specific, so | went looking for very specific information on a specialized and
credible site that | knew and came straight to it.”

David (friend) Tantrums: Understanding them  Friend’schild: “Thisisnot thefirst time|’ve seen achild have ameltdown. It was because
to better intervene she was coming up to three years old and | was wondering what the age rangeredly is
inthat.”
Mary (grandmother) The benefits of music “My interest in the education of this grandson.”

Nadia (grandmother)  Thebenefitsof readingwithyour “Granddaughter of achild who is one and ahalf years old...She comes to spend, usually,
child one day aweek on weekends at my house”

Sophie (grandmother)  2to 2.5 years: intellectual devel- Grandchild: “How to understand her, but also how to interact well so that | can give her
opment all the...so that her development is as good as possible.”

Nathalie (grandmother) Thechild who doesn’t likekisses “With the[grand]children | live with now, they have two completely different personalities.
Bella, the little one, sheis extremely affectionate. She always wants to be stuck to us.
Matteo isthe complete opposite. He'savery independent child, who hasto be approached
gently, and me, anyway, | don’'t want to impose my kisses and all that.”

Joelle (grandmother and  Grief in children “1t was my daughter-in-law who passed away...So, | shared that information first with

professional) my son and his girlfriend. | sent them the link...The child lives with them full time now.
I sent him the link to Naitre et Grandir to encourage him to go seeit...”

Florence (mother or The child who doesn't talk yet ~ “| have my own private home daycare...As far as my son or my friends' children are

professional) concerned, because we talk about it alot, or thekids | currently have in my daycare, be-

cause we are confronted with little viruses, little bacteria, and big worries from parents
aswell, Naitre et grandir is a great, great source.”

Norma (professional)  The basics of breastfeeding “I'manurse. | work in early childhood. I've always worked in the childcare setting.”
Alice (professional) Sleep: effects on development ~ “I am apsychoeducator for young children aged 0-7. My clienteleismostly children with
and behavior autism spectrum disorders and their families as well. Yes, it was for one of my families

that I’'m following up with.”

Emilia (professional or  Yogurt: Which oneto choose?& “It's because basically in a course where I’ m going to be doing observations, there’salso
friend) Food rewards the health element, and | talk to students sometimes about nutrition and being ableto offer
avariety without necessarily threatening to take the dessert away.”

Mathilde (sister) Lessons and homework: accom-  “Sometimes, aso, on health, it's more my little brother. But for kidsin general, it's
panying your child mostly for my babysitting.”

Table 3. Themesrelated to motivations for proxy information seeking (N=14).

Theme Excerpt Frequency, n (%)

For reassurance “1 was clearly overwhelmed by the situation. It was one of the few timesthat it was pretty clear 4 (29)
that | was overwhelmed by the situation. The calls to the family didn’'t inform me well enough,
in my opinion, about the situation, which was still pretty sharp and pretty specific, so | went
looking for very specific information.” [Mark, afamily member]

Out of persona curiosity “1t's more of aspecial interest, because now I’'m a grandmother and the context isthat | don't 3 (21)
have a spouse anymore, so my priority now is my children and my grandchildren.” [Nathalie, a
grandmother]

For work as a caregiver “It was to go and get ideas for games to incorporate into my program, because | wasgoingto 4 (29)

explain something...Learning, active play, we explain that alittle bit, and here | had to give ex-
amples of games’ [Alisson, afamily member who is also a teacher]

Following an explicit request  “Actually, it was to reassure a pregnant friend about COVID vaccing” [Norma, aprofessional] 1 (7)
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OHI-Seeking Behavior

Parti ci pants described their strategiesfor searching for OHI and
how they assessed the credibility of theinformation they found.
Many participants would typically start searching for OHI by
entering =1 keyword into a search engine (eg, “Googling the
word ‘vaccine'”) and clicking on the first few links or selecting
links to resources they recognized. In contrast, 2 participants
mentioned that they started from websites they had bookmarked,
including N& G, rather than Google.

Participants had different ways of thinking about the credibility
of awebsite, and for the most part, they preferred websitesfrom
institutions they recognized:

Mostly | look for it to be recognized, for it to be
something I've heard of or seen before, if it's a
medical clinic | know, Mayo Clinic in the United
Sates. [Alice, aprofessional]

Some participants would check the credentials of the authors,
and the validity of the references. Websites that had “too many
ads’ or “several spelling mistakes’ were considered less
credible. Several described using a critical attitude when
assessing websites:

There’'s a bit of intuition, there's a bit of experience.
| have a little trouble believing anything too. There's
a lot of quackery on the Internet, and I’'m wary of
sites that aren’'t officially licensed. [Mary, a
grandmother]

After checking a few sites or trying different keywords, the
seeker would decide that they had found something relevant
after triangulating from different resources:

After three references that talk about the same thing,
that give about the sameresult. [Alice, aprofessional]

Some participants described the cognitive impact of the
information, which gave them persona satisfaction to know
more, allowed them to learn something new, or confirmed
something they already knew:

It's because of what |'ve already studied and what |
know, and then I'm mostly looking for either
validation of the information | already have or to see
if it's already out there in the mainstream at this
point, if thereisanother way to explain it more easily.
[Alice, aprofessional or aunt]

Using Relevant Web-Based Parenting I nfor mation

Parti cipants described how they used the information they found
on the N& G web page that they recently rated in symbolic and
instrumental manners. Themes related to information use are
listed in Table 4. With regard to symbolic use, most used the
information to provide informational support to someone in
their socia circle. They sometimes shared the link to arelevant
web page directly with the child’s parent:

Alot of times!’ll send her [the child’smother] alittle
message on Facebook in a private message, I'll send
her the link outright. [ Sophie, a grandmother]

https://pediatrics,jmir.org/2023/1/e40043
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The 29% (4/14) of professionals described situations in which
they would share the linksto N& G web pages with the parents
of childrenin their care after the parent had mentioned specific
concerns on the topic:

| have a child who went to get vaccinated, and the
mom was worried because he had had a reaction to
his vaccines before and now, he was on the next
vaccine. S0, to reassure her, | sent the link two days
ago to the mother which came from Naitre et grandir.
[Florence, a professional]

Other times, participants discussed the content of the web page
without sharing the link itself:

| share my perspective (with my son), but my
perspective is kind of informed by that information
from N& G . [Nadia, a grandmother]

The entourage member would sometimes also discuss the
information they found with people other than the individual
for whom they were searching to help them make sense of it:

I am lucky enough to work with professionals in
speech therapy, special education, and psychology,
so at work it’s fun to have a credible second opinion,
to confirmor to refute. [Mark, afamily member]

In contrast, in some situations, they did not sharetheinformation
at all, often to avoid tension or conflict with the individual.

For example:

I'll take on the role of the specialist with respect to

my sister, so sometimes that leads to discussions that

are less pleasant. [Emilia, a professional]
Overall, 14% (2/14) of grandmothers discussed not sharing the
information because they did not want to appear too intrusive
or too judgmental about their children’s parenting, as one of
them said the following:

Giving out information that is not sought after is, in
my opinion, awaste of time [Nathalie, agrandmother]

Another way the participants used the information was to
provide material support (ie, instrumental use). This was
specifically true for family members who were occasionally
entrusted with the care of achild. Mathilde described using the
information she found to help her brother with his homework
while she was babysitting him in the evenings. A total of 36%
(4/11) of grandmothers described learning new waysto interact
with their grandchildren while they were spending time with
them:

I’m going to make him do a recipe. We're not going
to do math, we're not going to do written problems,
we're going to do a muffin recipe. [Alisson]
Finally, one grandmother described providing emotional support
to her bereaved son after sheread relevant information on N& G:

It was more with my son that | talked about it, but
really, him, it wasn't so much about where | found
the information as it was about discussing the grief.
[Joelle, a grandmother and professional]
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Table 4. Themesrelated to proxy information use (N=14).

El Sherif et al

Theme

Excerpt

Frequency, n (%)

Did not share with someone

Doing something

Shared with someone else

To discuss with HCPs?

To discuss with others

To make decisions

“1 don’t want to give them the impression that |’ m watching how they are. | find that everyone
gives so much advice when you're a parent. Everyone hastheir idea of what's best and what not
todo and al that, so | try to gauge that, not put too much on it. It's more that | keep it in mind
for if they ever bring it up or something like that.” [Nadia, grandmother]

“1t helped me to be able to guide my brother in hislearning at school, to know how to help him
more, what | should do.” [Mathilde]

“1 shared that information first with my son and his girlfriend. | sent them the link. There are
things that | photocopied and showed to my son.” [Joell€]

“1 am lucky enough to work with professionalsin speech therapy, special education, and psychol-
ogy, so at work it's fun to have a credible second opinion, to confirm or specially to refute”
[Mark]

“I usualy print the page out or email it to the parents to read. It depends. Sometimes they read
more when it's paper because | email it and it gets lost with all the other emails. But | give, and
afterwards, at my meeting after: ‘What did you understand? Did you get achanceto read it? Do
we read it together? and so on.” [Alice]

“I’'m going to go back and read it again to confirm, actually, that the approach that | want to im-
plement isredly in line with theinformation that I’ ve had, because | wouldn’t want to go on and

7 (50)

5 (36)

10 (72)

3(21)

5 (36)

1(M

just like stay within my capabilities and it's like just motivated me, but not really being ap-

plied” [Mark]

To provide emotional support

“It was more with my son that | talked about it, but really, him, it wasn’t so much about where

1(M

| found the information as it was about discussing the grief.” [Joell€]

3HCP: hedlth care professional.

Outcomesof Using Web-Based Parenting I nfor mation

Themesrelated to the outcomes of information use are presented
in Table 5. The reported outcomes of using N& G information
were generaly positive. The most common outcome was
improvement in the relationship with others. In the case of
Sophie, reading the information on her granddaughter’'s
intellectual development allowed her to better understand her
behavior. This alowed her to change her interactions with her
granddaughter, which led to them being more comfortable with
each other. Another grandmother, Nadia, explained how the
information allowed her to be more reassuring and supportive
of her son and daughter-in-law. After sharing information afew
times and feeling validated, one grandmother described feeling
more comfortable discussing what she had read with her son
again in the future, and a professional described how sharing
information with the parents of a child in her care led to better
discussions.

Another commonly reported outcome was reassurance. Sarah,
a family member, described feeling reassured after finding
answers to her questions about miscarriages on the web. She
discussed the information she had found with her partner, and
they both felt reassured as aresult. Norma, a professional, was
approached by her pregnant friend who was concerned about
the COVID-19 vaccine. After Normashared the N& G web page
on the safety of the vaccine during pregnancy, her friend was
reassured and proceeded to keep her vaccination appointment.

Some participants also felt more confident in making decisions
with others and being more involved in the care of the child as
one grandmother described:

https://pediatrics,jmir.org/2023/1/e40043

Yes, it gives me more confidence that I'mdoing it the
right way and that it's okay to do it, let’s say. | guess
it gives me more confidence in how I’ m intervening
with her [Nadia, a grandmother]

One professional reported that the parentsin her care were the
ones who felt more confident in their interventions with their
child following a discussion of the information she had shared:

Yeah, it's not perfect, they don't all change their
behavior, because it's still a loop, but they quietly
start to realize, and then the kids' behavior startsto
decrease, and then the parents become more confident
in their interventions. [Alice, aprofessional]

A total of 2 (14%) of the 14 participants described negative
outcomesor tensionsasaresult of sharing information. Alisson
who shared information with her sister describes one such
outcome:

| have to be careful, because she didn’t take it very
well. She, shethought | was doubting her...shewasn’t
too keen on metelling her about it after all. [Alisson]

Emilia, who is a proxy seeker both as a professional and as an
aunt, described how her sister would sometimes be resistant to
the advice and information she shared:

At one point she told me he wasn't that bad, but
sometimes when she feels exhausted about it, shetells
meabout it likeit’'sa mountain, and other times, once
| bring theinformation, it seemslike she doesn’t want
to. [Emilia, a professional]
Emilia concluded that she had better experience of sharing
information in a professional context than in a personal one.
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Table 5. Themesrelated to outcomes of proxy information use (N=14).
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Theme Excerpt Frequency, n (%)
Improved “Yes. In the relationship, it's clearer when we talk. They aready know what we're talking about, how, and 4 (29)
relationships they know.” [Alice]
Lessworried “Not necessarily, but it reassured me. Going to see that information really reassured me. | waskind of full 3 (21)

of questions and stuff and | was not sure about everything, so | waslike, ‘Okay. At the same time, | do not

necessarily want to call adoctor and ask him alittle bit...probably bother him for nothing. When | saw

that, | was like, ‘Okay, that's good. Okay, that explains somethings.’ It put some answersto my questions,

and | was better with myself after reading that and | felt much better.” [Sarah]
More confidentin ~ “Yes, it gives me more confidence that I’ m doing it the right way and that it's okay to do it, let's say. | 3(21)
decision-making  guessit gives me more confidence in how I’m intervening with her.” [Nadia]
Tension “1 haveto be careful because she didn’t takeit very well. She, shethought | wasdoubting her...| wascurious, 2 (14)

and at the sametime | told her about it, but she wasn't too keen on metelling her about it after all. * You

don’t mind your own business, old girl."” [Alisson]

: : Although informational support has been explored in the past,

Discussion g PP P P

Principal Findings

This study explored the motivations, context, and outcomes of
proxy seeking behavior from the perspective of 14 entourage
members of parents of young children, seeking information on
aweb-based parenting resource. Most respondents played one
or moreroles as family members, friends, or professionalswho
worked with younger children. They were proxy seeking for
reassurance, out of personal curiosity, as part of their
professional role, or following an explicit request from their
parents. They used the information to provide informational
support (either by sharing the web page or discussing its content)
or to provide material support for achild in their care. In some
cases, they did not sharetheinformation to avoid causing tension
with the parents in question. Furthermore, they generaly
reported positive outcomes of using the information: feeling
lessworried, finding an improvement in their relationship with
the parent or child, and feeling more confident in future
interactions. Some interpersonal tensions were described as a
result of sharing the information, specifically when it was
unsolicited and when it was shared in the context of a personal
relationship.

This study highlights the role of social support in web-based
health information—seeking outcomes. Social support has
consistently been linked to better health [16,36,37]. Several
explanations have been proposed to explain why this occurs;
for example, socia support can act to reduce the impact of stress,
which subsequently improves mental health [15]. Another
potential explanation is that the provision of informational
support encourages the receivers to manage their health, as
demonstrated in a study that explored the relationship between
maintaining an improved cardiovascular health status and social
support networks [38]. If we use pregnant women as another
example, those who were more satisfied with perceived and
received social support initiated prenatal care earlier than those
who were less satisfied [39]. Pregnant women who received
moreinformational support from peoplein their social network
delivered newborn infants with higher APGAR (Appearance,
Pulse, Grimace, Activity, and Respiration) scores (a measure
of health 5 minutes after birth) and higher birth weight [39,40].

https://pediatrics,jmir.org/2023/1/e40043

few studies have focused on its outcomes in the OHI context.

Negative outcomes were reported by 2 participants after proxy
OHI use, specifically related to interpersonal tension. In general,
negative outcomesarerarely reported: aliterature review found
limited reports of patient anxiety or decisions to refuse cancer
treatment [41]. Therewere 2 studiesthat reported that the proxy
seekers themsel ves experienced more anxiety sometimes owing
to information overload [42,43]. The proxy seeker and the
individual did not always have the same approach to OHI;
situations in which the individual did not want to “know” or
ignored the information led to tension and conflict [44,45].
Moreover, a mixed methods study in the context of patients
with diabetes reported that the greater the proxy OHI seeking,
the lesser the family members were perceived to be supportive,
owing to attempted influence and interference by proxy seekers
[46].

To our knowledge, thisisthe first qualitative study to focus on
the entourage of young children’s parents in the context of
web-based parenting information. A recent review of the
literature conducted by the authors on proxy OHI-seeking
behavior included 10 qualitative studies. 6 explored the
perspectives of both proxy seekers and self-seekers; 3 explored
the perspective of proxy seekers only; and 1 explored the
perspective of self-seekers who relied on others to make sense
of theinformation. M ost studies (7/10, 70%) focused exclusively
on caregivers of patients diagnosed with a chronic or acute
illness; 2 focused on the care of older adult family members,
and only 1 explored the health information—seeking behavior
inthe general population. Thelatter explored how Singaporeans
came to make sense of web-based health information seeking
and described how peopl€e’s roles within family relationships
necessitated proxy seeking [47]. Similar to our study, that study
reported positive outcomes of proxy OHI seeking and use, such
as feeling less worried.

In this study, most participants were grandparents, who also
represented 12% (6309/51,325) of N&G-IAM  survey
respondents in the previous quantitative study [29]. One
contribution of this study is the perspective of older OHI
consumers as the proxy seekers rather than the recipients of
support. In 2018, almost 71% of Canadians aged >65 years used
the internet, and in 2020, almost 50% searched for health
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information on the web (Statistics Canada [48]) [1]. The
grandparentsin our study were frequent internet userswho used
theinformation they found on the web to provideinformational
and material support to their children and grandchildren and
reported benefits such as improved relationships and increased
confidence in their abilities. A recent study that explored
web-based health information seeking in older adults reported
that self-seeking and proxy seeking were active coping strategies
to reduce health risks and improve health promotion in health
care [49]. A large number of N& G readers are professionals
who work with young children outside the health care field, as
reflected in our study population that included 5 educators.
Although they are considered important influences in the lives
of young children, few studies have explored the OHI-seeking
behavior of these professionas, as reported in a recent
systematic review [50].

Another strength of our work isthe partnership with N& G. One
major limitation of empirical studies on OHI istheinability to
assess the quality of the OHI used by the participants. N& G is
an expert-based OHI sourcefor people with low health literacy
levels, with additional audio and video content [9]. By
decreasing the health literacy gap, people are better able to
process and use information [51]. This provides a context in
which the phenomenon of proxy OHI seeking can be explored
without major concerns about the quality of the information.
N& Gisneither atraditional scientific and medical resource nor
a blog. In previous research, comments from the readers of
websites and blogs have been analyzed, but few researchers
have conducted interviews with users of parenting websites to
explore their motivations and outcomes in-depth [52].

Our study allowed us to explore different concepts within the
Outcomes of Proxy OHI Seeking model in the context of
entourage members of parents of young children [25]. The
context, OHI-seeking behavior, OHI use, and outcomes
described in this study provide tangible examples to illustrate
the different outcomes. Therefore, thiswork providesempirical
support for the Outcomes of Proxy OHI Seeking model. In
addition, we can now improve the IAM questionnaire to allow
for response items catered to entourage members, as the IAM
was originally developed and validated with parents.

There are 4 main limitations to our study. Although we
attempted to recruit more men, most participants were women
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(12/14, 86%), and this corresponds to the gender of the
respondents to the IAM questionnaire (on average, 90% of
respondents were women). Although thislack of heterogeneity
may be considered a limitation, studies have consistently
reported that most OHI proxy seekers are women, as reflected
inour sample[13,53-55]. Inarecent analysisof IAM responses
by N& G userswith low socioeconomic status, our team reported
that fathers were more likely to report the benefits of N&G
information than mothers[56]. This highlightsthe need to target
men OHI seekers with inclusive information and to explore
their use of OHI in future studies. The second limitation is that
we only explored the viewpoint of proxy seekers and did not
interview the parents for whom they were searching. These
interviews may have provided a fuller picture of this
phenomenon but were beyond the scope of this study. Thethird
limitation is that the author who conducted the qualitative data
analysis (in English) was not the author who conducted the
interviews (in French). To mitigate this, the authors held
frequent meetings throughout the study: before and after each
interview and during the qualitative data analysis. The final
limitation is that the contextual factors related to proxy
OHI-seeking outcomes were not assessed within the scope of
this study. Future work can explore the relationship between
proxy seekers’ characteristics and the outcomes they report.

Conclusions

This study supported our Outcomes of Proxy OHI Seeking
model. We plan to use this study to improve the 1AM
guestionnaireimplemented by information providersin Canada.
From a practical standpoint, this is an important topic for
information specidists, primary health care practitioners, and
public hedth officials. By better understanding how an
individual’s entourage uses information and experiences
subsequent outcomes, information providers can better adapt
their information to meet their needs, while heath care
practitioners can target the patients’ entourage with web-based
health information resources. Public health interventionsaimed
at supporting parents can do so by improving their social
networks (eg, by facilitating longitudina relationships with
proxies such as other parents or extended family members).
Other professionalsinvolved in the support of parents and their
children (eg, day care educators and teachers) can be specifically
targeted with reliable OHI to promote positive outcomes.
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Abstract

Background: Aboriginal and Torres Strait 1slander women have access to and interest in maobile health (mHealth), although
few culturally relevant, evidence-based mHealth programs are available. We codeveloped an mHealth program in New South
Wales with Aboriginal and Torres Strait |slander women, focusing on women's and children's health and well-being.

Objective: Thisstudy aimsto assess the engagement with and acceptability of the Growin’ Up Healthy Jarjums program among
mothers caring for Aboriginal and Torres Strait |slander children aged <5 years and assess the acceptability of the program among
professionals.

Methods: Women were given access to Growin’ Up Healthy Jarjums—a web-based application, a Facebook (Meta Platforms,
Inc) page, and SM S text messages—for 4 weeks. Short videos of health professional s presenting health information were tested
within the application and on the Facebook page. Engagement with the application was examined through the number of log-ins,
page views, and links used on the application. Engagement with the Facebook page was examined through likes, follows, comments,
and the reach of posts. Engagement with the SM S text messages was examined through the number of mothers who opted out,
and engagement with the videos was examined through the number of playsand videoswatched and duration of the video watched.
The acceptability of the program was examined through posttest interviews with mothers and focus groups with professionals.

Results. A tota of 47 participants joined the study (n=41, 87%, mothers and n=6, 13%, health professionals). Interviews were
completed by 78% (32/41) of the women and 100% (6/6) health professionals. Of the 41 mothers, 31 (76%) women accessed the
application, 13 (42%) scrolled the main page only, and 18 (58%) clicked on other pages. There were 48 plays and 6 completions
of the 12 videos. The Facebook page received 49 page likes and 51 followers. The post with the most reach was a supportive and
affirming cultural post. No participants opted out of the SMS text messages. Almost all mothers (30/32, 94%) reported that
Growin’ Up Healthy Jarjums was useful, and all mothers reported that the program was culturally appropriate and easy to use.
Of the 32 mothers, 6 (19%) mothers reported technical problems with accessing the application. Moreover, 44% (14/32) of
mothers suggested improvements to the application. All the women reported that they would recommend the program to other
families.

https://pediatrics,jmir.org/2023/1/e43673 JMIR Pediatr Parent 2023 | vol. 6 | 43673 | p.33
(page number not for citation purposes)


mailto:billie.bonevski@flinders.edu.au
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING

Conclusions:

Perkes et al

This study demonstrated that the Growin’ Up Healthy Jarjums program was perceived useful and culturally

appropriate. SM S text messages had the highest engagement, followed by the Facebook page and then the application. This study
identified areasfor technical and engagement-related improvementsto the application. A trial isneeded to assessthe effectiveness
of the Growin’ Up Healthy Jarjums program at improving health outcomes.

(JMIR Pediatr Parent 2023;6:€43673) doi:10.2196/43673
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Introduction

Background

Aborigina and Torres Strait Islander people are the oldest
surviving culturein theworld [1]. The health of Aboriginal and
Torres Strait Islander people changed significantly upon
colonization and has continued to be disrupted by subsequent
policies [2]. Improving the health and lives of Aborigina and
Torres Strait Islander peopleisanational priority. Mothers and
babies receiving the best possible care and support for a good
start to life is 1 of the 12 health priorities of the National
Aboriginal and Torres Strait Islander Health Plan 2013-2023
[3]. Providing accessto culturally responsive health information
and servicesisan important strategy for achieving thisgoal [3].

Improving health literacy provides afoundation for individuals
and communitiesto take action to improve their own health [4].
Thereislimited evidence on effective health literacy programs
for Aboriginal and Torres Strait Islander people [5]. A
systematic review examining interventionsfor improving health
literacy among Aborigina and Torres Strait Islander people
included 5 studies with the following interventions: exercise
classes, nutrition and cooking workshops, discussions and role
plays, presentations, other learning activities, incentives, and
reduction in the cost of fresh and frozen produce and low-sugar
beverages and education at the point of sale[5]. All theincluded
studies demonstrated statistically significant improvementsin
at least 1 health literacy—related outcome measure, athough it
should be noted that study quality was compromised because
of small sample sizes and poor attendance [5]. More rigorous
trials are needed on hedlth literacy programs designed and
implemented by Aboriginal and Torres Strait Islander people
for Aboriginal and Torres Strait Islander people.

An array of mobile technologiesis available to find, share, and
generate health information [6]. The major benefit of mobile
health (mHealth) is its ability to reach a large number of
consumers, including those who cannot attend health services.
Aboriginal and Torres Strait |lander women have ahigh interest
inusing mHealth [ 7] but have different preferencesfor delivery
aswell as content. Evidence to date showsthat Aboriginal and
Torres Strait Islander people are frequent users of Facebook
(Meta Platforms, Inc) [8-11] and SMS text messaging [12-14)]
and report high acceptability of, but low engagement with [15],
apps, asis often the case universally [16]. Content that centers
on culture and frames positive health messages has greater
acceptability [9,10,17]. Furthermore, certain delivery
mechanisms may be particularly engaging to mothers. A report
on Australian women’s use of digital health found that women
caring for infants and young children were more likely than
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other women to use social mediaand web-based forumsto share
and create health information [8], whereas other studies have
found SM'S text messaging to have high acceptability among
mothers [10,11].

Available mHealth programs for Aboriginal and Torres Strait
Islander mothers or their children are limited but growing,
including an app, awebsite, and SM S text messaging on infant
feeding [18]; SMS text messaging, videos, and multimedia
messaging service for otitis mediain children [13]; SMS text
messaging, a phone call, Facebook, or an email for postpartum
blood glucose screening [12]; a prototype app for social and
emotional well-being during pregnancy [19]; and amindfulness
app for women and children of al ages [20]. In the gray
literature, the authors are aware of the Deadly Tots app and
interactive website on child development [21] and Facebook
pages such as Stay Strong and Healthy page for health during
pregnancy [21] and Yarn and Heal—Our way for Aboriginal
women of all agesto connect and yarn [22]. It isimportant that
we seek to advance mHesalth solutions developed by and for
Aboriginal and Torres Strait |slander women to promote digital
inclusion and access to health information, particularly asit is
known that cultural minorities arelesslikely to use mainstream
web-based health technologies [6].

In 2019, we co-designed a multimodality mHealth program for
Aboriginal and Torres Strait Islander women’s and children’s
health [23]. The aim of the program was to improve health
literacy and health behaviors aswell asincrease accessto health
services. Formative research with 31 women and 11 health
professionalstook placein 3 communitiesin New South Wales
(NSW) and included focus groupswith storyboards, card sorting,
and design activities[23]. On the basis of the findings from the
formative research, we developed a web-based prototype
application, an SM Stext messagelibrary, and aFacebook page,
collectively called the Growin' Up Heathy Jarjums (an
Yugambeh word used on the East Coast of Australia meaning
children) program.

Following a formative research phase, subsequent steps to
develop and evaluate mHeal th interventions include conducting
a pilot study, a randomized control trial, and an evaluation of
the implementation impact [24]. The purpose of the pilot study
stage is to determine acceptability, improve and refine the
intervention, and test the content and regimen early in the
research process [24]. Refining the intervention is often an
iterative process in each research phase and beyond [24].
Continual improvementsto mHealth interventions areimportant,
given the constant upgrades to technology and that long-term
engagement with mHealth can be difficult to achieve [25]. We
used a pilot study design to evaluate the acceptability of and
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engagement with the Growin’ Up Healthy Jarjums prototype
program.

Objectives

The aims of this study were (1) to assess the engagement with
the Growin’ Up Healthy Jarjums program among mothers (or
other women) caring for Aboriginal and Torres Strait Islander
children aged <5 years; (2) to assess the acceptability of the
Growin’ Up Healthy Jarjums program among mothers (or other
women) caring for Aboriginal and Torres Strait Islander children
aged <5 years; and (3) to assess the acceptability of the Growin’
Up Healthy Jarjums program among health professionals and
early educators.

Methods

Project Design

A 4-week pilot study of the Growin’ Up Healthy Jarjums
mHealth program was undertaken with Aborigina and Torres
Strait Islander women caring for children aged <5 years. Health
professionalsand early educatorsfrom the participating services
provided feedback on the intervention in focus groups. Details
on the development of the Growin’ Up Healthy Jarjums mHealth
program can be found elsewhere [23]. The Aboriginal Health
and Medical Research Council (AH& MRC) Ethical Guidelines:
Key Principles (2020) version 2.0 were used to guide the
implementation of this pilot study [26].

Research Team

This research was governed by an Aboriginal advisory board
in partnership with Aboriginal organizations (listed in the
Acknowledgments section) and coled by a Kuku Yaanji and
Lama investigator (KH), as well as 2 non-Indigenous
investigators (BB and JM). In total, 3 team members were
Aboriginal women from (or connected to) the communities
where the research took place: a Gumbaynggirr woman (NS),
Gomeroi woman in the Kamilaroi Nation (BL), and Worimi
woman working in the Awabakal community (BH). The cultura
identities of the remaining team members are
Macedonian-Australian (BB), German-Australian (JM), Pakeha
or European-New Zealand (RD), and European-Australian (SJP).
The team has various professional backgrounds: 4 women with
Aboriginal lived experience (KH, NS, BL, and BH), abehaviora
scientist (BB), a pediatrician and academic (JM), a nurse and
public health researcher (KH), an mHealth and public health
researcher (RD), an early educator (BH), an Aboriginal health
practitioner (NS and BL), and an occupationa therapist and
PhD candidate (SJP). All team members contributed to the
conception of this study. Aboriginal researchers from the
participating communities (NS, BH, and BL) led the
implementation of the project to support cultural safety.

Participant Sampling

Women aged =16 years who were either mothers or primary
carersof Aboriginal or Torres Strait Ilander children aged birth
to 5 years or were pregnant (=30 weeks' gestation), owned or
regularly used a smartphone, and had accessed a participating
service (an Aboriginal health service or NSW health service)
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were eligible to participate. Health professionals from the
participating health services and early educators from the
participating preschools of al cultural identities who worked
with women or children were eligible.

Procedures
Thisstudy was conducted remotely from August 2020 to March
2021 wusing telephone, SMS text messages, and

videoconferencing owing to COVID-19 restrictions. Participants
were recruited from 3 regional locationsin NSW, Austraia. A
total of 5 Aboriginal organizations (2 Aborigina health services,
2 Aboriginal preschools, and 1 Aboriginal family and parenting
corporation) and 3 NSW health sites participated. In total, 2
Aborigina researchers (NS and BH) completed most of the
recruitment, consent procedures, interviews, and communication
with the participants and services in line with the AH&MRC
Ethical Guidelines to ensure culturally safe, best practice
research procedures (2.2.3, 2.3.3, 2.5.2, and 3.3.1) [26].

Women who participated in the co-design phase [23] were
contacted via phone and invited to participate in the pilot study.
Convenience snowball sampling was also used [27]. The
Aboriginal researchers (BH, NS, and BL) used their personal
networks to recruit additional participants. The participants
were a so asked whether they would like to recommend afriend
or family member to the study. The participating health services
also reached out to potential participants. Potential participants
were screened for eigibility when contacted by the researcher
via phone. The researcher explained the study and obtained
informed consent. The participants were sent an SMS text
message with alink to abaseline survey on REDCap (Research
Electronic Data Capture; Vanderbilt University) before starting
the pilot study. During the 4-week study period, the participants
were given access to the intervention (Textbox 1). The
participants were sent alink viaan SM S text message to access
the application, and where possibl e, the research team contacted
the participants to check whether they were able to access the
application, explain the use of the application, check whether
they were receiving SMS text messages, and explain how to
like the Facebook page. The participants were asked to access
the application as often as they felt compelled to, that is, there
was no required amount of time that women needed to spend
on the application or other parts of the program. Following the
Facebook page was optional. After 4 weeks, the participants
were contacted via telephone for an interview. Semistructured
interviews with amixture of open- and closed-ended questions
[28] were conducted by Aboriginal researchers (NS and BH)
and a non-Indigenous PhD student (SJP). The interviews were
6 to 25 minutesin length. They were recorded and transcribed,
and interview notes were taken as a backup to recordings [28].
The participants were reimbursed with a shopping voucher
worth Aus $20 (US $30) at baseline, a shopping voucher worth
Aus $10 (US $15) per week for the 4-week pilot study Aus $40
(US $60) in total to cover data use, and a shopping voucher
worth Aus $20 (US $30) for participating in the follow-up
interview. The interviews were completed between August and
September 2020.
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Textbox 1. Components of the prototype intervention.

Application

Videos

Facebook page

SM S text messaging

The application is a central place for users to access all content. The application is primarily for the user who wants in-depth information and
has the necessary digital device, internet connection, and literacy skillsto accessit. The application has four menu screens as follows: (1) home
screen, (2) women's health, (3) children’s health, and (4) contacts. The Facebook (Meta Platforms, Inc) page content feed was embedded into
the home screen. The women’s health menu page includes six buttons, one for each of the women’s health modules as follows: (1) smoke-free
families, (2) safe drinking, (3) feeling good, (4) women's business, (5) eating, and (6) exercising. The Jarjum’s Health modules include (1)
breathing well; (2) sleeping; (3) milestones; (4) feeding and eating; (5) vaccinations and medicines; and (6) ears, eyes, and teeth. Each topic
includes (1) key messages incorporating the perceived threat of illness and benefits of changing health behavior; (2) tips to address the barriers
to change through reassurance and credible advice; (3) cues to action, for example, “Each time jarjum sees a nurse or GP ask them to have a
quick look in bub’s earsto check if thereisany infection”; and (4) linksto further information, including information regarding skillsand activities
such as exercises and healthy recipesto support self-efficacy. The information is presented using small chunks of written information and videos
using the same layout in each module.

A total of 12 videoswere devel oped (1 per topic). Thelength of the videos ranged from 1 minute and 42 secondsto 5 minutes. The videosincluded
health professionals from the participating sites or contacts of the research team presenting key messages on each health topic. The presenters
were given short scripts and encouraged to use their own expertise and experience. The videos were displayed in the application under each topic
as well as added to the Facebook feed at least once. The users were able to watch the videos within the application; however, on Facebook, the
users were taken to an external Vimeo (Vimeo, Inc) platform to view.

The purpose of the Facebook page was to create community and connection, allow 2-way communication, and use a platform that is highly
popular among users. Daily content was added to the Facebook page, including (1) links to reliable health websites, (2) activities for families,
(3) weekly competitions, (4) key messages on the health topics listed earlier (written and video), (5) events in the community, and (6) supportive
affirmative posts. The page was administrated by 2 Aboriginal team members (NS and BH), who shared posts relevant to their community and
region.

The SM S text messaging component allowed the users access to health information regardl ess of their mobile phone type, Wi-Fi access, or digital
literacy. The SM'S text messaging portion of the program was 1 way (unidirectional). The SMS text messages included two core topics. (1)
breathing well and (2) smoke-free families, and the partici pants chose 3 additional topics (from the topics covered in the application). The women

received 1 message per day for 5 days per week for 4 weeks (20 SM 'S text messages in total).

The professional swho participated in the co-design phase were
contacted via phone and invited to participate in the pilot study.
Where these professionalswere no longer working at the service,
other professionals known to the Aboriginal researchers were
contacted to participate. A total of 2 focus groups were
conducted in February and March 2021. Focus groups[28] were
conducted rather than individual interviews as per the
professionals’ preference. Consent was initially obtained over
the phone and then again in person, videoconference, or email
before starting the focus group. A brief survey was conducted
at the start of the focus group. The professionals accessed the
program during the focus group only (not during the 4-week
pilot study). We were interested in the professional’s feedback
on the content only, not in how they might engage with the
program over 4 weeks, as they were not the target end users. It
was important, however, to obtain feedback from professionals
who routinely provide health information to mothers, as they
may be instrumental to the implementation of the program, if
the program is effective. One focus group was conducted in
person (as COVID-19 restrictions had been lifted) and another
over videoconference. Thefocus groupswere 13 and 21 minutes
in length. The professionals were not reimbursed.

https://pediatrics,jmir.org/2023/1/e43673

M easures

Demographics and Cultural Characteristics

The survey completed by mothers was a 16-item survey
including demographic, cultural, and socioeconomicitems. The
items were selected from a previous study [29], with all items
having been tested with Aboriginal and Torres Strait Islander
mothers previously. The survey completed by professionals
comprised 5 items related to demographic and professional
practice characteristics.

Engagement

Objective measures are common for measuring the engagement
of applications[30]. The user activity metrics collected included
the number of log-ins, number of page views, length of page
view, and number of links used on the application. We used
user activity metrics in combination with interview data to
identify user typologies. Data collected for the videos included
the number of playsin total and per video, number of videos
watched in full (completions), duration watched (in seconds;
mean seconds and percentage), and number of unique videos.
Data collected for the Facebook page included the number of
posts by administrators, number of page likes, number of
comments, number of followers, and the reach of posts and
videos. Data were collected on topics that the women chose to
receive SM S text messages on and the number of women who
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opted out of receiving SMS text messages. User engagement
was evaluated only for the women participants (end users), not
for the professionals.

Acceptability

An interview schedule was adapted from a previous study on
the acceptability of a culturally tailored SMS text messaging
program for mothers[31]. Theinterview schedule included the
following topics. usefulness of the program, cultura
appropriateness of the program, ease of understanding,
appropriateness of the program, relevance of the program,
perceived impacts, and suggestions for improvements. A
shortened and adapted version of the interview schedule was
used with professionals, which included items on usefulness
and cultural appropriateness.

Data Analysis

The interview data were analyzed and summarized using
descriptive quantitative analyses including means, SDs, and
proportions [32]. Qualitative comments were analyzed using a
simple thematic analysis with predetermined codes based on
the research areas, for example, cultural appropriateness [28].
One of the researchers (SJP) cleaned and coded the responses
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for each predetermined code. Then, 3 researchers (SJP, BH, and
NS) reflected on and discussed the participant quotes to form
a summary statement for each code and select representative
quotes.

Ethics Approval

Human research ethics approval was received from the
AH&MRC (1485/19) and University of Newcastle
(H-2019-00760).

Results

Overview

A total of 47 participantswererecruited for the study: 41 (87%)
women and 6 (13%) health professionals. The average age of
the women was 31 (SD 7.35) years. The women were from 15
different communities, Kamilaroi (12/41, 29%) and
Gumbaynggirr (10/41, 24%) were the most common. Almost
half of the women (20/41, 49%) in this study had participated
in the co-design phase of the project. The demographic
characteristics of the participants are presented in Tables 1 and
2.
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Table 1. Demographic and cultural characteristics of women (n=41).

Perkes et al

Characteristics

Values

Age (years), mean (SD; range)
Participation in the co-design phase, n (%)
Yes
No
Not sure
Indigenous status, n (%)
Aboriginal
Torres Strait 1slander
Both
Nonidentified
Unknown
I dentified with an Indigenous community, n (%)
Yes
No
Unknown
Maintain cultural connections at home (yes), n (%)
Ways of connecting to culture, n (%)
Music or dance
Storytelling
Art
Indigenous television
Food
Indigenous internet sites
Indigenous newspapers
Traditional medicine
Indigenous radio

Other

Family members from the Stolen Generations?, n (%)
Yes
No
Unknown
Education of the mother, n (%)
Did not finish high school
High school
Certificate
Bachelor’s degree
Diploma
Postgraduate degree
Not applicable
Number of people living in household, mean (SD; range)
Number of children (aged <18 years) living in household, mean (SD; range)
Smoking status of the mother, n (%)

31.54 (7.35; 17-50)

20 (49)
19 (46)
2(5)

34(83)
0(0)
0(0)
6 (15)
1(2)

25 (61)
5(12)
11(27)
28 (68)

22 (82)
21(78)
20 (74)
18 (67)
12 (44)
12 (44)
7(26)
5(19)
4 (15)
3(11)

14 (34)
13 (32)
14 (34)

7(17)
13 (32)
11 (27)
4 (10)
3(7)
2(9)
1(2
417 (1.72; 1-8)
2.44 (1.48; 1-6)

https://pediatrics,jmir.org/2023/1/e43673

RenderX

JMIR Pediatr Parent 2023 | vol. 6 | 43673 | p.38
(page number not for citation purposes)


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

JMIR PEDIATRICS AND PARENTING Perkeset d
Characteristics Values
Nonsmoker 31 (76)
Yes, daily 10 (24)
Yes, at |least once a week 0(0)
Yes, less often than once aweek 0(0)
Number of cigarettes smoked per day (on smoking days), mean (SD; range) 10 (4.32; 2-15)
Smoking status of the partner (yes, n=25), n (%) 9(36)
Number of smokersin household, n (%)
0 24 (59)
1 14 (34)
>2 3(7)
Child exposure to indoor tobacco smoke (yes), n (%) 0(0)
Child exposure to outdoor tobacco smoke (yes), n (%) 7(17)
Child exposure to tobacco smoke in the car (yes), n (%) 0(0)

#The Stolen Generations refers to a period in Austraia’s history where Aboriginal children were removed from their families through government

policies. This happened from the mid-1800s to the 1970s[33].

Table 2. Demographics of professionas (n=6).

Characteristic Values
Servicetype, n (%)
Aboriginal medical service 3(50)
Aboriginal preschool 3 (50)
Sex (female), n (%) 6 (100)
Indigenous status, n (%)
Aboriginal 2(33)
Torres Strait Islander 0(0)
Nonidentified 4(67)
Role at health service, n (%)
Registered nurse 2(33)
Midwife 1(17)
Codirector or early educators 3(50)

Number of years at service, mean (SD; range)

10.5 (8.8; 1-25)

User Engagement (n=41 Women)

App

Of the 41 women, 31 (76%) participants accessed the
application. Among these 31 participants, therewere 154 1og-ins,
with an average of 5 log-ins per person. Of these 31 women,
13 (42%) users scrolled the main page only, and the remaining
18 (58%) users moved past the main page by clicking on other
pages. A total of 23% (7/31) of the users clicked on 10 website
links.

A total of four user typologies were identified: (1) could not
use the app, (2) obligated to use the app, (3) reviewers, and (4)
researchers. The “couldn’t use the app” group included those
who could not log into or download the application. The
“obligated to use the app” group included those who used the
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app to provide feedback in a research context and probably
would not use the application in a real-world setting. The
“reviewer” group included those who logged in once or twice
out of curiosity to see what the application included but did not
consistently use the application. The“researcher” groupincluded
those who used the application more regularly; they were users
who likely wanted more information than availablein the SMS
text messages or on the Facebook page. By analyzing the user
activity metrics, we estimated that 20% (8/41) of the women
were “researchers,” indicating that they may have long-term
engagement with the application in the real world.

Videos

There were 48 plays of the 12 videos (Table 3). The number of
plays ranged from O for “Milestones’ and “ Exercise” videosto
11 plays for “Sleeping” video. The number of unique viewers
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ranged from 1 to 5 per video. The highest number of unique
viewerswasfor the“ Feeling Good” video. Among the 48 plays,
there were only 6 (13%) video completions. The mean viewing
timewas 38 seconds. The ahility to obtain feedback on thevideo
content may have been limited by the fact that the videos were
not watched by most women. One reason for this was that to

Table 3. Engagement with the application videos.

Perkes et al

watch the videos on the Facebook page, the user needed to leave
the Facebook page and watch them on an external host (Vimeo
[Vimeo, Inc]). Another reason may have been that the videos
were not clearly displayed in the application. Finally, the
duration of the videos may have been too long.

Video Plays (n=48), n (%) Completions (n=6), n (%)  Viewingtime (seconds)2, mean Unique viewers, nP
Sleeping 11(23) 1(17) 22 3
Ear health 9(19) 1(17) 77 3
Eating well 7(15) 1(17) 6 3
Breastfeeding 5 (10) 1(17) 115 4
Feeling good 5(10) 0(0) 63 5
Women's business 4(8) 1(17) 72 1
Smoke free 4(8) 0(0) 11 1
Safe drinking 12 0(0) 0 1
Vaccinations 12 0(0) 0 1
Breathing well 12 1(17) 89 1
Milestones 0(0) 0(0) 0 0
Exercise 0(0) 0(0) 0 0

#Total mean viewing time was 38 (SD 42.2) seconds.
bThe average number of unique viewerswas 2 (SD 1.62).

Facebook Page

Facebook administrators (Aboriginal researchers BH and NS)
posted 101 posts over the 4-week pilot study. The page received
49 page likes and 51 followers, indicating reach beyond the
study participants. The post with the highest reach was a
supportive and affirming cultural post, which reached 308 people
and had 17 reactions, comments, or shares. The second most
popular post was a competition post, which reached 58 people
and had 23 reactions, comments, or shares. The videos posted
on Facebook (n=12) had an average of 20 peoplereach but only
1 to 2 reactions, comments or shares or clicks to watch
externally.

SMS Text Messages

No participants opted out of the SMS text messages. The
participants selected 3 topicsto receive SM S text messages on.

Figurel. Themes.

Acceptability
i
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In the order of popularity, the topics chosen were ears, eyes,
and teeth (23/41, 56%); sleeping (19/41, 46%); exercising
(17/41, 41%); feeding and eating (13/41, 32%); eating (12/41,
30%); women's business (12/41, 30%); milestones (10/41,
24%); feeling good (10/41, 24%); vaccinations and medicines
(6/41, 14%); and safe drinking (0/41, 0%).

Acceptability
Overview

Of the 41 women, 32 (78%) wereinterviewed at the end of the
pilot study. All the 6 professionals were interviewed. There
were 7 themes identified in the analysis related to the
acceptability (Figure 1).

— Usefulness

— Cultural appropriateness

= Easy of understanding

Appropriateness

Relevance

= Perceived impact

Suggestions for improvements
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Usefulness

Almost all women (30/32, 94%) reported that the Growin’ Up
Healthy Jarjums program was useful. On a scale of 1 (alittle
useful) to 5 (extremely useful), the mean rating of usefulness
was 3.9. Furthermore, 84% (27/32) of the women reported that
the program was relevant to them.

All women (30/32, 94%) reported that they would recommend
the program to other families, the reasons included the
following: helpful to first-time mothers, younger mothers, and
mothers without family and other supports; ease of having all
information in 1 spot; connection with other mothers; provides
asense of community; visually appealing and representative of
Aboriginal and Torres Strait Islander people; and an accessible
place for women feeling too ashamed or isolated to go the
hospital or physician to access reliable health information:

I reckon just the feeling of still being connected, and

being supported. | think it's a nice way, especially

for mums with little, little kids, | reckon sometimes

you feel pretty isolated, especially if you're not

working and stuff. | think it's a nice way to still feel

like someone’slooking out for you or thinking of you.

[Participant 6]

| think it's a good tool for our community, especially

the young ones that we've got who may not have

anywhere else to go to find that information or who

aretoo ashamed to ask. | think having it in a way that

they canfind it themselvesin an easy format isa good

thing. [Participant 27]
All professionals (6/6, 100%) reported that the Growin' Up
Healthy Jarjums program was useful. On a scale of 1 (alittle
useful) to 5 (extremely useful), the mean rating of usefulness
was 3.3. All the professionals reported that they would
recommend the program.

The professionals reported that the program would be useful to
families for different reasons. Some of the cited reasons are as
follows: the program isrel atable to mothers because of co-design
methods; using Facebook will result in family and friends seeing
the health information; “ Storytime” would be good for families
that have less access to books; Facebook page was welcoming,
easy to access, and visually attractive; the app was easy to
navigate and would be easy for mothers to look through while
“onthego”; overal, the program hasagood balance of content,
including health information, affirmations, and what is on in
community; the Facebook page may be agood placefor women
to get ideas from each other and chat about recommendations
from the posts; the Facebook page would be a good place for
women to connect and not feel isolated; and the content is
largely positive, which isimportant:

I like, on the Facebook page, it gives you a sense of
not being so isolated. The Facebook pageisareally
nice placefor Aboriginal mumsor familiesto not feel
isolated if they're being recommended all this stuff
and thingsto do outside of their lives, and then there’'s
the affirmations. It’s probably a really nice place for
them to be especially if they're suffering any mental
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health or with any isolation in their own lives.
[Participant 6]

Cultural Appropriateness

All the women (32/32, 100%) reported that the program was
culturally appropriate. They reported that the colors, graphics,
and language used were culturally representative. Of the 32
women, 1 (3%) woman recommended using different languages
depending on what community the program is intended for.
Another woman who had no exposure to her culture said that
it was a helpful way to learn about her culture:

I'm Aboriginal, but | only just learnt of my

Aboriginality, so | wasn't actually brought up that

way [according to her culture]. So it was helpful for

me to learn new terminologies and stuff like that.

[Participant 3]
All the professionals reported that the program was culturally
appropriate. A total of 33% (2/6) of the professionals
commented on the cultural appropriateness of the language in
a positive light. Overall, 17% (1/6) questioned whether the
language would be difficult for some women to understand.
She emphasized the need to ensure that representatives from
each community that the program would be used in beinvolved
in devel oping the content aswell asto administer the Facebook
page to ensure that the program continues to be relevant to
women from different communities:

You've got different lingos, different meanings,
different sayings that’s going to grab attention [in
different communities]. When | look through these
text messages there are some words in here that |
would think some of our women wouldn’t really
understand. You actually need the women to do it,
they're very different to theworkers. They'rethe ones
that are going to give you the right language.
[Participant 1]

It'sall culturally appropriate...the languageisreally
nice. It'sreally easy to read and interpret. It doesn't
have any of those big, yukky words that can be quite
clinical. [Professional 5]

Easy to Understand

All the women (32/32, 100%) reported that the content was
easy to understand. They talked about the program being jargon
free but not too simplified:

It was spoken to you normally, not like all the medical
jargon, do you know what | mean? It was
understandable and relatable. | think if it's too
technical sometimes, it gets overwhelming.
[Participant 20]

It wasn’t dumbed-down. Like some things that we
giveto Aboriginal familiesthat we get, some of them
are so simplified that makes people think that we're
stupid, but thiswasn't. It was easy to understand, but
it didn’t make mefeel stupid, didn’t make mefed bad.
[Participant 27]
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Appropriate

Most women (28/32, 88%) reported that the activities and
information were appropriate. However, of the 32 women, 1
(3%) woman suggested that the language in the SMS text
messages could have been more professiona rather than
colloquial:

We followed what was on those messages each day.
Wemadeit a project with our kids because we thought
we would see how it would go. My son likes looking
at the pictures of it when they’ve had the Facebook
competitions because it was all kids that he knew.
[Participant 27]

Relevance

Most women (27/32, 84%) reported that the program was
relevant to them and their family. They said that it was good
having other mothers to relate to and access to reliable health
information to talk to family about:

Just sort of seeing other women with kids and stuff
and sort of just having someoneto relate to, somebody
that’salittle bit more similar to me. So you don'’t feel
so aloneinwhat you' re kind of going through. Things
that you might think are silly or you're a bit shamed
to ask anyone. At least the messages address it and
then you can see other women on the Facebook page.
[Participant 4]

| learnt some good stuff. | think the thing | like most
about the program for us personally, it allowed me
to have conver sationswith my partner about smoking.
With the program | was able to say ‘hey | got a text
about smoking, ‘do you know this' it meant that it
wasn't just me making points. | sort of used the app
as the conversation starter. [Participant 18]

Thewomen who did not find the content rel evant to them (2/32,
6%) said that they already knew the information or felt that the
information was targeted toward women caring for younger
children. Of the 32 women, 2 (6%) women al so made comments
about some SMS text messages not always being relevant to
their family:

Some of them [SMS] might not be relevant to me
personally, but | think as a community they are. The
messaging was consistent, and | think that’s really
important. [Participant 6]

My little boy is older now, he's two. So | felt like a
lot of the messages and stuff like that, was more
around the newborn stuff. But in saying that, if | had
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a newborn still, then it would have been more
relevant. [Participant 10]

Perceived | mpact

Of the 31 women who commented on the overall positiveimpact
of the program, 22 (71%) women reported that the program had
anoverall positiveimpact on themselvesand their family. Table
4 presents a summary of the perceived impacts. The most
common perceived impact was feeling more supported (21/29,
72%), followed by improvementsin knowledge or understanding
of child health (13/26, 50%), eating habits (11/29, 38%), and
exercise (11/29, 38%). Many women commented on the
supportive and affirming aspects that the program provided,
including the validation of how hard parenting can be;
information that certain health problems, such as ear infections,
are common in children (validating that it was not their fault);
the feeling that a service cared about their child's health; and
thefeeling that someone cared about them, which arose because
of the reception of regular messages:

The favourite text of mine was the reminder that we
all have rough days...And that it was okay, | thought
you know what, yeah, | am going to take a breath
right now, and it isall okay. [Participant 10]

It was good to know that there was a service out there
that did care | guess or had an interest in my son’s
health. [Participant 14]

Other positive impacts that the women discussed included
getting their child’'s ear health checked by ageneral practitioner,
more play with children, spending time together as a family,
taking children for hearing and vision tests, more exercise,
taking care of themselves, talking to friends and family about
quitting or reducing smoking, cooking with children, limiting
alcohal, getting their child immunized, improved knowledge
of contraception, and improved family eating:

Usually I'm the type where | walk to the park and
then watch her play. When | read the messages, I'm
like, | should actually try with her more, and be more
active with her at the park. [Participant 24]

| was drinking far too much, it was just a stress
handling thing, because we did have alot of problems,
and it was difficult the first couple years. And so,
getting that information, that really helped meto kind
of kick that habit and to look at my own lifestyle and
stuff. [Participant 9]
Other women experienced stressful life situations at the time
and had competing priorities, limiting the potential impacts of
the program.
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Table 4. Perceived impact (n=32).

Perkes et al

Participants who responded, n (%)

Participants whose response was yes, n (%)

Overadl positive impact 31 (97)
Improvements to your smoking habits (if a smoker) 30 (94)
Family or friend smoking habits (if a smoker) 30 (94)
Child’s exposure to second-hand smoke 29 (91)
Positive impact on family eating habits 29 (91)
Positive impact on physical activity 29 (91)
Improvements to knowledge of women'’s health 28 (88)
Improvements to knowledge of child health 26 (81)
Feeling more supported 29 (91)

22 (71)
5(17)
2(7)

8 (28)
11 (38)
11 (39)
8(29)
13 (50)
21(72)

Suggestions for | mprovements

The most common suggestion for improving the program was
to make changes to the application to overcome technical
challenges. Of 32 women, at |east 6 (19%) experienced technical
problems. Difficulty in downloading and saving the web-based
application, rather than accessing an Android or iOS (Apple
Inc) app, was the main difficulty. Almost half of the women
(14/32, 44%) suggested improvements to the application,
including making the web-based application an Android or iOS
app so that it “looks” like an app, removing the step of saving
to the application to home screen, implementing single log in,
making navigation simpler, making the application accessible
on al phone types, localizing the application to specific
communities, and making the application more interactive:

| had to log back in and it would take me to the web

page. It kept wanting me to resave it to my home

screen, but it was already saved to my home screen.

| wasn't too sure what was going on there.

[Participant 30]
The next most common suggestion is related to the SM'S text
messages. A total of 59% (19/32) of the women reported that
there wasjust the right number of SM S text messages, but 38%
(12/32) of thewomen reported that the SM Stext messageswere
too frequent. Thewomen indicated the preferred timing of SMS
text messages to be earlier in the day and a preference to have
SMS text messages from the same sender phone number for
ease of reviewing.

Other suggestions to improve the program overall included
suggestion to ensure better tailoring to the child's age as well
assuggestionsfor alternate topics (eg, parenting, toilet training,
separation, toddler devel opment, mental development for boys,
available services, preschool readiness, allergies, and resources
and services specific to Aboriginal people), suggestion to
provideless content about smoking, suggestion to provide more
links to further information (eg, local mothers' groups), and
suggestion to provide to make the program more interactive:

If it is targeting under five, some of the information
could be more around toilet training, difficultieswith
separation, entry to preschool, advice on servicesand
stuff, like Koori stuff around. [Participant 9]
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Intotal, 6% (2/32) of the women talked about web-based groups:
1 woman suggested a Facebook group (rather than a Facebook
page) and another suggested a chat group within the application
(to discuss specific topics). Moreover, 6% (2/32) of other women
talked about the importance of the continuation of the program
and thelongevity of Aboriginal and Torres Strait Islander health
programsin general, as Aboriginal health programs often have
short funding cycles and the community is left with a gap:

I would have benefited more with the Facebook group
if it was an actual group created, because normally
you get notifications and stuff when you're in the
group and it tells you who's posted what. | probably
would have had moreinteraction with that if that was
a constant notification coming up. [Participant 13]
Keep it going. We find sometimes that programs are
really good and then they stop. When the funding runs
out or it doesn't get approved or whatever it stops
and then that’s a gap. [Participant 27]

The professionals suggested several ways to improve the
program, including continued involvement of women in the
development of the program to ensure that the language and
content remain relevant and appropriate, including for families
living in regional and remote areas. Another professional
suggested that the content should be current and tailored to the
age of the child. Another suggested a “search” feature in the
application so that families could easily search for the health
issue or topic that they are interested in (otherwise, mothers
will likely Google health information, which can make it
difficult to determinereliable sources). Another suggested more
specific steps about how to manage certain illnesses and to
include more common childhood illnesses. Another suggested
that the application needs to be more interactive, for example,
tailored specifically to the child’s age, with notifications for
activities for that age group or milestones. One other
professional suggested forums or private group chats so that
discussionsare not public, whereas another suggested providing
grandparents and other family members access to the program.
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Discussion

Principal Findings

Overdll, the Growin’ Up Healthy Jarjums program was found
to have high acceptability. The results indicate that women
found the program to be useful, culturally appropriate, and easy
to use, and most women reported positive impacts. None of the
participants withdrew from the SMS text message portion of
the program, which indicated the high acceptability of and
engagement with this component. Engagement with the
Facebook page was found to be higher than that with the
application. Individual users preferred different modes (SMS
text message, Facebook page, or application), indicating that a
multimodal intervention increases reach. Importantly, this pilot
study showed several ways to improve the program, including
technical changesto the app.

Similar to other studies with Aboriginal and Torres Strait
Islander people, the SMS text message component of this
program appeared to have high acceptability and engagement
[12-14]. This pilot study provided an additional opportunity to
focus on mothers and examine the desired frequency of SMS
text messages. The frequency of SMS text messages sent in
mHealth trials is often 1 SM'S text message per day, athough
it can vary from multiple SM S text messages per day to weekly
SM Stext messages[34]. In our study, womenweresent 1 SMS
text message per day for 5 days of theweek over 4 weeks. Most
women (19/32, 59%) reported that the frequency wasjust right,
38% (12/32) of thewomen reported that the SM Stext messages
were sent too often, and 3% (1/32) of the women reported that
the SM'S text messages sent were not enough. This finding is
similar to that of another study that reported that 1 SMS text
message per day was preferred by the majority (42%), whereas
the remaining 58% preferred either more or lessfreguency [24].
Giving a choice of frequency of either 1 SM S text message per
day or 3 SMS text messages per week may be more appealing
to users.

The women reported that they liked having a choice of topics
for SMS text messages, as this increased relevance. Some
women commented on the core (requisite) topics, indicating (1)
breathing well and (2) smoke-free families as being irrelevant
to them and their families. SMS text messages on smoking
cessation and child lung health were requisite based on the
original focus of the intervention to promote child lung health,
including smoking cessation. The focus on child lung health
was based on the call for more culturally appropriate information
on childhood coughs [35]. In addition, there is strong evidence
that SM S text messages are effective for quitting smoking [36];
thus, we decided to keep the focus on child lung health,
including smoking cessation, for the SM S text message portion
of the pilot. Furthermore, many of the SM S text messages were
targeting the first 2 years of life, as that was the age range in
which we expected to recruit most children; however, many of
the children were older, which meant that some of the
information was not relevant, athough most women commented
that they could see how beneficial the information would have
been when their children were young. Encouragingly, the
number of women who reported the SM S text messages to be
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irrelevant waslow (3/30, 10%), similar to another study on SMS
text messages for new mothers (6/22, 21%) [31]; however,
giving users the choice of all topics may be a more acceptable
and useful approach allowing for better tailoring to end users
health information needs and interests.

Many participants experienced technical challengesin accessing
the app, with nearly one-fourth (10/41, 24%) having been unable
to access it. The prototype application used in the pilot study
was a web-based application. A web-based application is
accessed through an internet browser, such as Google Chrome
(Google LLC) or Firefox (Mozilla Foundation), and is
essentially a website designed to look like an Android or iOS
app. Android or iOS apps are downloaded from an app store
and saved on the phone [37]. The benefits of web-based
applications are that they are fast to build, they are
cost-effective, and their content can be changed easily [37]. The
benefits of Android or iOS apps are that they are faster than
web-based applications; they can work without internet
connection; and end users are generally more familiar with
them, including with downl oading and saving them [37]. Using
aweb-based application for thistrial resulted in many women
having difficulty logging in and saving the application on their
home screen. Thewomen also commented that it did not *1ook”
like an application and that it was slow. Other application trials
with Aboriginal and Torres Strait Islander people have largely
used Android or iOS apps [15,38-41]. Of these studies, 1 was
unable to collect use data for 34% (21/61) of the participants
reporting flat batteries, connectivity issues, and other problems
[41]. A second study reported technical difficulties for
participants with using the “ challenge” function and signing in
and out, although it was noted that technical challenges did not
significantly impact the use for many participants [15]. In a
third study, an app was used by clients with a practitioner
present, and technical difficultieswere reported with an Android
emulator to enable compatibility with Windows[40]. Thefourth
study used the same app as the previous study [40] with a
different population; thus, it was also used by clients with a
practitioner present, but no technical difficulties were reported
[39]. Although many studies evaluating mHealth apps have
reported technical challenges, it seems that using a web-based
application may have resulted in more users experiencing
technical challenges and a more substantial challenge of not
being able to log in or save the application. With a large
proportion of women having had difficulty accessing the
application, most of the feedback on the application was
centered on the technical challenges, and there was limited
feedback on the content. However, it was useful to discover
during this early phase that a web-based application is not
feasible. An Android or iOS app will need to be considered
before further evaluation with a small group of end users to
provide detailed feedback on content and navigation.

In addition to considering the technical barriers to accessing
applications, careful consideration must be given to long-term
engagement [ 16]. In alongitudinal study examining the reasons
for continued use of mHealth apps, two connected factors were
described: (1) users' assessment of the mHealth app (related to
the technology and content) and (2) users’ persistence of health
godls (ie, those who have higher persistence toward reaching
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their goals appear to have longer engagement with health apps)
[16]. The authors concluded that long-term engagement with
health apps occurs when thereis high user assessment and high
persistencetoward health goals[16]. With improvementsto the
technical aspects of the Growin’ Up Healthy Jarjumsapplication,
we expect to see improvements in initial access and a small
increase in long-term engagement, although it is evident that
an application is not going to be engaging to all users. Health
applications are suggested to be most engaging for users who
are younger, are more educated, and have higher levels of
eHealth literacy skills[42]. It is also suggested that the use of
health applications can improve when support from a clinician
or another medical professional is provided [43]. The findings
from this pilot would also suggest that those experiencing
distressing life situations may find it difficult to engage with a
health application, similar to the findings that suggest mental
health applications may be more suitable for those with less
severeillness[43]. Ashealth applications arelikely to continue
to improve as technology continually does, engagement with
health applications will aso improve. However, at this point in
time, it seems apparent that mHealth tools should be provided
in a range of delivery modes to increase reach, digital
inclusivity, and equity.

One such delivery modeis social media. It has been established
that Aboriginal and Torres Strait Islander people are avid users
of social media, Facebook in particular [8-11], which is a key
reason why a Facebook page was part of the Growin’ Up
Healthy Jarjums program. The qualitative findings from our
pilot suggest that the Facebook page had high acceptability.
Thewomen commonly reported that they valued the connection
and seeing what other families were doing. It can be difficult
to track engagement with Facebook using objective databecause
of privacy measures and the complexity of identifying whether
users accessed the page as “ observers,” rather than more active
users, which can be done only by examining page likes,
comments, shares, etc [10]. A qualitative study examining social
media and health information sharing among Aboriginal and
Torres Strait 1slander people shed more light on how socia
media are used for health promotion by identifying six
typologies: (1) observer, (2) post sharer, (3) positive supporter,
(4) educator, (5) expert, and (6) influencer [10]. Although we
do not havethe datato compareall typol ogieswith the previous
study, our results indicate that mothers were more likely to be
“observers,” with many women reporting the value of
connection and seeing what other families were doing but not
often commenting, liking, or sharing posts during the study.
Posts that were shared or commented on were more likely to
have been posts uploaded by Aboriginal organizations, posts
affirming Aboriginal culture, or posts about competitionswhere
a prize could be won. The previous study used a methodology
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different from the one used in this study, wherein they had
participants monitor their sociad media accounts for
health-related content and conducted weekly interviews to
explore perspectives and actions on posts. Interestingly, the
authors found that users moved between typol ogies depending
on the health topic and how information was provided [10]. In
future research on the Growin’ Up Healthy Jarjums Facebook
page, it may be useful to use asimilar methodol ogy with a subset
of participants to better understand what and how health
information is shared among mothers with young children, as
well as how this correlates with changes in health literacy
offline; given the high acceptability of and engagement with
Facebook among this group of end users, Facebook has great
potential to improve health literacy.

Limitations

A limitation of this study wasthe need to conduct all recruitment
and instruction of the program remotely using SMS text
messages, links, and phone calls owing to COVID-19
restrictions. In the initial protocol, we proposed recruiting
women, setting up the app, and providing instructions on how
to use the application in person to reduce technical problems.
Unfortunately, this was not possible, and women experienced
a high number of technical problems. With alarge proportion
of women having had difficulty accessing the application, most
of the feedback on the application was centered on the technical
challenges, and there was limited feedback on the content;
however, it was useful to discover during this early phase that
a web-based application is not feasible. An initia in-person
setup would be considered important for further use of the
program.

Another limitation of this study is that generalization to other
communities is limited. Aboriginal and Torres Strait Islander
communities are made up of many diverse cultural and language
groups [1]. Each community has a unique history, cultural
practices, and health needs. The Growin’ Up Healthy Jarjums
program would need to be adapted, including by making changes
to language, images, and health advice, to ensure cultural safety
and relevance to women from other communities.

Conclusions

This study demonstrates that the Growin’ Up Healthy Jarjums
program was perceived as useful and culturally appropriate by
users and health professionals. The SM S text messages had the
highest engagement, followed by the Facebook page and then
the application. This study identified suggestionsfor improving
the application. A trial is needed to assess the effectiveness of
the Growin’ Up Healthy Jarjums program at improving health
outcomes.
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Abstract

Background: There is a need to disseminate evidence-based parenting interventions for adolescent externalizing concerns.
Although family-based treatments have demonstrated efficacy for such concerns, they have limitations and challenges when
disseminated in the community. Behavioral-based parenting techniques form an integral part of well-established, family-based
interventions for adolescent behavioral problems and are ideal for dissemination through coupling with smartphone technology.
Despite the vast number of “parent” apps currently available in commercial markets, there is a dearth of reviews focused on
eval uating mobile health apps through the lens of behavioral parenting training (BPT).

Objective: This study aimed to conduct a systematic review of commercial mobile health apps for parentsto increase effective
parenting skills that include behavioral components.

Methods: A search of the Google Play and Apple App Stores identified 57 apps that were included in the review and coded for
availability, popularity, and infrastructure. In total, 89% (51/57) of them were sufficiently functional to be assessed for app design
quality (engagement, functionality, esthetics, and information), and 53% (30/57) proceeded to the final evaluation of level of
adherence to BPT principles.

Results: Intotal, 57 apps met theinitial inclusion criteria. Accessibility was high across these apps given that 44% (25/57) were
available on both the Google Play and Apple App Stores and 68% (39/57) were free of charge. However, privacy concerns were
addressed inconsistently among the apps. App design quality was average across the included apps, and apps with positive user
star ratings or a high number of downloads received higher ratings on app design quality. In contrast, the identified apps largely
fell short in providing BPT components adequately and with high interactivity, with low levels of adherence to BPT (mean
20.74%, SD 11%) across all commercial apps evaluated. Commercially popular apps did not show higher levels of adherenceto
BPT. Overall, amoderate relationship between app design quality and adherence to BPT was found. App features that have been
found to increase user engagement, such as gamification and individualization, were only observed in a small minority of apps.
Overall, there was alack of focus on teenage devel opment.

Conclusions: Future app devel opers hoping to increase the dissemination of BPT should aim for free and accessible apps that
balance high-quality design features (eg, simple esthetics, interactivity, and individualization) with content consistent with BPT
principles. They should also consider key issues that are inconsistently addressed in current apps, including privacy and teenage
development. Future app developmentswill likely benefit from multisector (industry and academic) collaboration throughout the
design process and involving end users (ie, parents) during different stages of app development.

(JMIR Pediatr Parent 2023;6:e43626) doi:10.2196/43626
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Introduction

Background

The need for effective parenting interventions for parents of
adolescents with behavioral problems in community service
settings is an important public health issue in the United States
[1,2]. National surveysindicate ahigh prevalence of behavioral
or conduct problemsin children and adol escents, whereas only
half have received any treatment [ 3]. Despite thishigh demand,
thereis a substantial lack of evidence-based parenting support
programs specific to parents or as part of servicesfor adolescents
inthe community [1]. Although family-based therapies are more
commonly found in community mental health clinics and are
efficaciousinincreasing the use of effective parenting strategies
[4,5], barriers such as cost and provider expertise limit
implementation and  dissemination [1]. However,
behavioral-based parenting techniques [6-8] arean integral part
of these interventions [9,10] and can be effectively delivered
through smartphone technology [11].

Mobile health (mHealth) has emerged as a promising option
for using smartphone technology to increase the reach of
behavioral-based parenting programs such as behavioral
parenting training (BPT) for parents of adolescents with
behaviora problems[12]. Thecommercial industry of mHealth
has certainly proliferated, and there is parent demand. The
number of health and wellness app downloads has reached an
estimated 3.35 billion worldwide [13], and previous research
suggests that parents turn to resources on the internet or
smartphone appsto receive hel p with parenting to manage child
behaviors [14,15]. Moreover, parents of teenagers with
behavioral problems such as substance misuse have expressed
interest in receiving support delivered through mHealth [16].
Although there hasbeen aproliferation of commercial mHealth
apps, research has not kept pace with eval uating parenting apps
through the BPT framework [14,17,18], which limits our
understanding of the usefulness of commercialy available
parenting apps for the management of child or adolescent
behavioral problems.

The goal of this review was to identify commercial mHealth
appsthat include components of behavioral parenting techniques
and evaluate the identified apps on app features, app design,
and adherence to the theoretical framework behind BPT
techniques and interventions. The intent of this review was to
inform the selection of mHealth apps by providers and the
development of new apps designed for parents of adolescents
with behavioral problems[17].

Although there are several systematic reviews evaluating
commercial mHealth apps related to physical activity (eg,
exercise) and medical health conditions (eg, diabetes) [19], there
arefewer reviews of commercial mHealth appsfor mental health
interventions other than for adult depression and substance
misuse [20,21]. Regarding commercialy available
parent-targeted mHealth apps, the vast majority of previous

https://pediatrics,jmir.org/2023/1/e43626

reviews have focused on evaluating apps that provide
information or interventions for medical or health concernssuch
as pregnancy; prenatal, postnatal, and infant care [18,22-28];
nutrition, physical activity, weight management, and medication
adherence [29-31]; or parent education and health literacy about
particular topics [14,32]. In comparison, few reviews of
commercia apps have focused on evaluating the content and
quality of parenting apps devoted to providing skillsto parents
through a BPT lens [17] (Magnuson, PsyD, unpublished data,
May 2023).

We found 2 systematic reviews of parent-targeted commercial
mHealth apps that focused on parenting children who have
behavioral or mental health concerns [33,34]. Pasirelu et al
[34] reviewed mobile apps addressing parenting skills for the
management of child attention-deficit/hyperactivity disorder
and noted the presence or absence of evidence-based el ements.
However, the review did not comprehensively evaluate the
recommended treatments covered in the apps. Trahan et al [33]
focused on parenting apps designed for low-income fathersin
the United States but included a specia focus on evaluating the
apps through the lens of paterna self-efficacy and
evidence-based factors that contribute to low-income father
engagement. Evaluation of the extent to which apps adhere to
specific evidence-based intervention strategies or theoretical
principles is needed in a review of commercial mHealth apps
for parenting practices.

Objectives

Giventheempirical basisof BPT for child behavioral problems,
the potential advantages of leveraging mHealth apps to deliver
BPT, and the dearth of reviews focused on evaluating mHealth
apps for their BPT or BPT-informed components, the major
objective of this study was to conduct a systematic review of
commercial mHealth apps for parents to increase effective
parenting skills that include behavioral components. More
specifically, we aimed to answer four main research questions
regarding the identified apps. (1) What are the general
characteristics of parent-targeted apps with BPT components
or BPT-informed components that are available in the most
frequently used commercial app stores (ie, Apple App Store
and Google Play Store)? (2) What is the app quality (using the
Mobile App Rating Scae [MARS] framework [35]) of
parent-targeted apps with BPT components or BPT-informed
components? (3) Are commercial apps with BPT components
or BPT-informed components adherent to the theoretical
framework of behavioral parenting interventions? and (4) What
is the association among app characteristics (eg, platform and
popularity), design quality, and adherence to the theoretical
framework of BPT?

The results are discussed within the context of optimizing the
digital trandation of BPT into mHealth apps for parents. This
review provides apicture of what is on the menu for the general
public and could inform future devel opment of mHealth apps
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that aim to provide behavioral parenting interventionsfor parents
of children with behavioral problems.

Methods

Search Strategy

A systematic review framework was used to search, screen, and
assess commercia appsin English. Aninitia search of the US
Google Play and Apple or iOS App Stores was completed by
thefirst author (KL) in December 2021. A second, independent,
parallel search of both stores was also conducted by the third
author (LD) to ensure reproducibility and confirm the
comprehensiveness of the initial app search. The searches
focused on the US Google Play and Apple App Stores as they
are the 2 leading mobile phone app markets [36,37]. Search
termswere selected based on type of intervention (ie, parenting),
target audience (ie, parents), and topic of concern (ie, child
externalizing or behavioral concerns), consistent with the goals
of this review. Colloquial paraphrases were added based on
descriptions in app stores and terms used in previous reviews.
Specific search termsincluded “ parent,” “ parenting,” “ parenting
tips” “parenting advice,” “parenting teens,” “child behavior,”
and “child discipline”

The preliminary determination of inclusion and exclusion was
conducted based on descriptions and images published by app
developers on the US Google Play and Apple App Stores, a
process consistent with previous commercial app reviews[38].
Appswith questionable eligibility were downloaded for further
analysis, and those that did not meet the eligibility criteriawere
not included in this review.

Apps that met the inclusion criteria were downloaded and
installed on an iPhone XS or Samsung Galaxy S10 Plus
(SM-G975U) device depending on the accessibility of each app
in either system. Apps were then assessed based on four broad
domains: (1) accessibility and popularity, (2) infrastructure, (3)
app quality, and (4) adherenceto behaviora parenting principles
or strategies. Apps that were unusable or rated as having low
interactivity under app quality (see the Data Extraction section)
were excluded from further evaluation of BPT adherence.

Inclusion and Exclusion Criteria

Thisstudy included commercially available appswhose primary
function isto offer parenting skills or “tips’ to address child or
adolescent behaviorsthat are key targetsfor behavioral parenting
techniques such as co-operation; compliance; or establishing
expectations, rules, and limits (eg, completing chores).

This study excluded apps that (1) were not offered in English;
(2) were intended for use by professionals or individuals other
than parents or caregivers; (3) required access codes from a
health professional or aresearch or medical program to be used;
(4) targeted areas of parenting or parent education unrelated to
managing child behaviors (eg, pregnancy or infant care,
information on developmental milestones, and other medical
or nutritional needs of children); (5) were aimed at infant or
prechildhood care and milestone trackers; (6) were listed for
“age0to 3" (appslisted for “age 0to 5" were further evaluated
for whether they contained BPT components); (7) wereintended
for coparenting because of this review's focus on improving
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parenting in parent-child contexts; (8) functioned as
communication platforms between parents and care
professionals (eg, health care professionals, pediatricians, and
childcare or daycare options) or schools; (9) focused on early
learning, homeschooling, or games for cognitive development;
(10) were designed for specialized developmental or
neurodevelopmental conditions (eg, autism spectrum disorder,
developmental delays, learning disorders, and special education
or needs) asthese concerns often require additional interventions
and approaches [34,39] distinct from parenting techniques that
may be part of theintervention [40]; (11) functioned as catal ogs,
electronic libraries, or electronic books or magazines for
parenting; (12) functioned as forums or internet-based
communities; or (13) functioned exclusively as technical aids
to facilitate implementation of specific parenting activities (eg,
token or reward trackers, house chore checklists, digital safety
monitors, or geographic locators) without providing
interventions or teaching underlying BPT principles such as
reinforcement, house rules, and monitoring and supervision. In
contrast, appsthat included embedded technical aids (eg, token
trackers) but also provided some verbal guides on practicing
related parenting skills were included in this review.

Data Extraction

Retrieved apps were categorized and evaluated based on the
criteria used to evaluate commercial apps across previous
reviews [36,37], including accessibility and popularity,
infrastructure, app quality, and level of adherence to BPT
strategies and their underlying principles[41,42].
Accessibility and Popularity

Accessibility was coded based on whether the app could be
found on one or both app stores and on cost. Given that the
actual number of views or downloads of an app is rarely
accurately reported on either the Google Play or Apple App
Store [36], severa indicators of popularity were coded as
approximations. These indicators included any available
information provided about the number of downloads, number
of usersthat rated the app, and average user star ratings (based
on a5-star system). However, it should be noted that, typically,
only apps with a substantial pool of user ratings will display
their specific number of reviews and average star ratings.

Infrastructure

To evaluate app infrastructure, the evaluators coded whether
the app had a privacy statement and, if so, where one could
access it (ie, on the app store, on a separate website, or within
the app). In addition, the evaluators explored whether there was
awebsite associated with each app as an indicator of the app’s
supporting infrastructure.

App Quality

The MARS was used to evaluate app quality. The MARS is a
23-item scale designed to provide objective and reliable
multidimensional measures of the quality of health-related apps
[35]. It was developed by a multidisciplinary team of
psychologists, scientists, and technology devel opment experts.
It encompasses several subscales, including engagement (eg,
interactivity), functionality (eg, ease of use), esthetics (eg,
graphics), and information quality and effectiveness (eg,
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accuracy of app description on the app store) and has emerged
asapromising measure of user experience and quality of health
apps [35]. Therating of each MARS item is based on a 5-point
Likert scale (1=inadequate, 2=poor, 3=acceptable, 4=good, and
5=excellent). Previous research has shown that the MARS has
strong internal consistency (Cronbach 0=.92) and interrater
reliability (intraclass correlation coefficient [1CC]=0.85) [35].
For this study, theinternal consistency of the primary evaluator
(KL) was acceptable (Cronbach a=.79). To cal cul ate reliability,
a second independent rater (LD) randomly chose 20% of the
included apps (10 apps) to rate app quality, and the interrater
reliability between the 2 evaluators was moderate (1CC=0.52)
[43].

Adherence to Behavioral Parenting Strategies and
Principles

Adherence to the strategies and principles of behaviora
parenting interventionswas eval uated by examining app content
against 91 BPT strategiesthat are part of the most widely used
protocols. The strategies were distilled from current protocols
following asequence of stepsby thefirst (KL) and second (KM)
authors, who are doctoral clinical psychology students with
training in cognitive and behavioral theories and child
interventions related to BPT. A codebook that listed the
behavioral parenting strategies was developed to guide our
codes. For this study, the core clinical strategiesfor BPT were
summarized as a list of individual statements comprising the
codebook by the first author (KL).

Specificaly, firgt, the first (KL) and second (KM) authors and
ateam of trained undergraduate students searched the scholarly
literature, treatment manuals, and nonacademic web-based
sources promoting effective parenting strategies in managing
child or adolescent behaviors. The first and second authors
reviewed the comprehensive compilation and generated a list
of parenting strategies grouped by domain. This process of
search and consolidation was supervised by the senior author
(SRP)—a licensed psychologist specializing in treating child
and adolescent externalizing behavior. In addition, the first
author independently consulted several evidence-based treatment
manuals grounded in BPT and social learning theory aswell as
manuscripts on behavioral parenting mechanisms of change
[44,45] to add to or revisethelist of strategies and domains for
thefinal list of BPT strategies. The manualsthat were reviewed
included the Oregon model of parent management [8,46-48],
the behavior modification approach to parenting by Kazdin [6],
Helping the Noncompliant Child [9], Parent-Child Interaction
Therapy [41], Functional Family Therapy [42,44], and
Multisystemic Family Therapy [10].

Second, a codebook that listed the behavioral parenting
strategies was developed to guide data extraction while
reviewing the commercial apps. For this study, the core clinical
strategies for BPT were summarized as a list of individual
statements by the first author (KL). A total of 91 unique core
statements or BPT strategies were identified and grouped into
twelve domains: (1) psychoeducation (2 statements), (2) setting
behavioral targets and goals (6 statements), (3) tracking (9
statements), (4) supervision (5 statements), (5) positive
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reinforcement (15 statements), (6) positive verba support or
praise (6 statements), (7) consequences (15 statements), (8)
setting limits or clear rules (11 statements), (9) making effective
requests (9 statements), (10) communication and family
relationship (7 statements), (11) parent mental health and
self-care (3 statements), and (12) maintenance and additional
resources (3 statements). See Multimedia Appendix 1 for the
completelist of 91 core statements grouped by domain.

Third, consistent with previous reviews evaluating adherence
to evidence-based principles[36,45], thefirst author (KL) rated
apps against each of the 91 core statements on a scale from 0
to 2 to evaluate adherence, where O=there was no information
about the statement, 1=there was some information related to
the core statement (eg, information wasincomplete or implicit),
and 2=the app provided explicit and comprehensive verbal
instruction that paraphrased the statement. After each core
statement was rated, the mean adherence score of each domain
was obtained by averaging the ratings of all statements within
this domain. Finally, an overall adherence level was obtained
by dividing the sum of the domain scores by the maximum
possible total score of 24 (ie, 2 points for each of the 12
domains) and converting it to a percentage. A percentage was
calculated instead of the mean score to reflect a more diverse
range of possible adherence levels. Table 1 displays an
illustration of the scoring system using the psychoeducation
and setting behavioral targets and goals domains as examples.
The remaining 10 domains were scored following the same
procedure.

Only apps scoring =3 on the MARS interactivity evaluation
were coded for adherenceto behavioral parenting strategiesand
principles. The appsthat were not evaluated for adherencewere
those with potentially limited impact on changing user
behaviors. Previousresearch indicatesthat interactivity (defined
in the MARS as whether the app “allows user input, provides
feedback, contains prompts such as reminders, sharing options,
notifications, etc” [35]) is a key consideration for effectively
trandating traditional face-to-face behavioral health
interventions to digital platforms [49-51]. Interactivity
considerably affects the user's attitude toward the digital
intervention, intentions for behavior change, and the manner
and extent to which intervention content is psychologically
processed by the user [52-54]. Low interactivity likely
substantially limits the effectiveness of behavior change
interventions delivered digitally [54-56]. Consistent with this
literature, those apps that scored either 1 or 2 on the item
“interactivity” (indicating below-average or below-sufficient
interactivity) based on the MARS evaluation were excluded
from the evaluation of adherence because of the potentially
limited effect in changing user behaviors.

In this study, the internal consistency of BPT adherence for the
primary evaluator (KL) was acceptable (Cronbach a=.75). To
calculate reliability, a second independent rater (LD) randomly
chose 20% of the final apps (7 apps) to rate adherence to BPT
principles. The interrater reliability between the 2 evaluators
was moderate (ICC=0.63) [43].
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Table 1. Scoring system for each app using 2 domains as an illustration.
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my

ting behavioral targets and goals do-

Domain and statement Rating for each statement Domain mean adherence (range 0-2) Overall adherence (range 0%-100%)
0 1 2
Psychoeducation
Normative child development for None Some Clear Averageratingof al itemsinpsychoe- Sum of all domain means divided
child'sage ducation domain by thetotal score of 24 (ie, 2 points
x 12 domains), converted to a per-
centage
Problem or risk behaviorsfor child's  None Some Clear  Averageratingof al itemsinpsychoe- Sum of all domain means divided
age ducation domain by thetotal score of 24 (ie, 2 points
x 12 domains), converted to a per-
centage
Setting behavioral targets and goals
Goalsareachievable, redistic, develop- None Some  Clear  Averagerating of al itemsintheset- Sum of al domain means divided
mentally appropriate, measurable, spe- ting behaviora targets and goalsdo- by the total score of 24 (ie, 2 points
cific, and time limited main x 12 domains), converted to a per-
centage
Selection of behaviorsto target None Some  Clear Averageratingof al itemsintheset- Sum of al domain means divided
ting behaviora targets and goalsdo- by the total score of 24 (ie, 2 points
main x 12 domains), converted to a per-
centage
Defining problem behavior aswell as  None Some  Clear  Averagerating of all itemsintheset- Sum of all domain means divided
replacement behavior ting behaviora targets and goalsdo- by the total score of 24 (ie, 2 points
main x 12 domains), converted to a per-
centage
Pinpointing None Some  Clear Averageratingof al itemsintheset- Sum of all domain means divided
ting behaviora targets and goalsdo- by the total score of 24 (ie, 2 points
main x 12 domains), converted to a per-
centage
Guidance on establishing behavior None Some  Clear Averageratingof al itemsintheset- Sum of al domain means divided
contract ting behaviora targets and goalsdo- by the total score of 24 (ie, 2 points
main x 12 domains), converted to a per-
centage
Guidanceonestablishingtokenecono- None Some  Clear Averagerating of al itemsintheset- Sum of al domain means divided

by the total score of 24 (ie, 2 points

main x 12 domains), converted to a per-

centage

Statistical Analysis

Datawere collected by manually coding the extracted data, and
all statistical analyses were performed using SPSS (version 28;
IBM Corp [57]). The relevant characteristics of accessibility
(eg, cost and platform), popularity, and infrastructure were
determined in advance. Summary statistics, including means,
SDs, and percentages, were used to describe app characteristics
of interest. Descriptive statistics were used to describe the
quality of the apps based on the MARS subscal es and adherence
to BPT strategies and principles across the 12 domains.
Independent-sample 2-tailed t tests and 1-way ANOVAS were
performed on MARS scores and BPT adherence scores between
appswith different characteristics (eg, platform and popularity).
Therelationships between the MARS ratingsand BPT adherence
scores were computed using Pearson r correlations.

https://pediatrics,jmir.org/2023/1/e43626

Results

Search of mHealth Apps

The search of the commercia marketplace identified atotal of
1012 apps (657/1012, 64.92% from the Google Play Store and
n=355, 35.08% from the Apple App Store). After duplicates
(88/1012, 8.7%) were removed, the search yielded 924 unique
apps related to “parenting.” After exclusion, 57 apps met the
final criteriafor inclusion in the review (Multimedia A ppendix
2). Notably, a substantial number of apps (87/924, 9%) were
excluded because they only served as digital aids or tools that
assisted the implementation of specific behavioral parenting
techniques (eg, token tracker and house chore checklist) but did
not provide information on how to practice the skills.

After excluding 11% (6/57) of the apps, which were unusable
owing to technological glitches within the app, a total of 51
apps had complete MARS ratings. An additional 21 of the 57
(37%) apps were excluded due to receiving low interactivity
rating on MARS. These excluded apps primarily presented
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parenting skills in a text-based way that could be similarly
achieved by reading a book or through a web-based catalog
search (eg, presenting chapters of books and listing web-based

Lietd

articlesrelated to parenting). After exclusion of low-interactivity
apps, 30 apps were analyzed for adherence to behavioral
parenting principles (Figure 1).

Figurel. Flow diagram illustrating the exclusion of apps at various stages of the study. BPT: behavioral parenting training; MARS: Mobile App Rating

Scale.

Apps identified through
Apple App Store (n=355)

Apps identified through
Google Play Store (n=0657)}

\\‘\.. .—"’I‘—)

Total apps identified (n=1012)

Unique apps screened for eligibility
(n=924)

Duplicates (n=88)

Apps excluded, with reasons (n=867):
- Not in English (n=38)
&  Dhgital safety and location tracking
(n=142)
o  Notintended for parents (n=23})
®  Aim unrelated to provision of
specific parenting skills (n=565)

Apps included in initial review (n=57)

#  Required enrollment in external
program or require invitation code
(n=12)

s Technical aids or tools (n=87)

Apps excluded from further coding because

i
Apps tully coded on the MARS (n=51}
|

they were broken or unusable (n=6)

L]

Apps fully coded on adherence to BPT
principles (n=30)

App Characteristics

Accessibility

Of the 57 apps included in the review, 24 (42%) were only
available onthe Google Play Store, 8 (14%) wereonly available
on the Apple App Store, and 25 (44%) had versions on both
platforms. Consistent with previous research [36,37], there
appeared to be more apps in general through the Google Play
Store compared with the Apple App Store. Of the 57 apps
included, 49 (86%) were free to download. Of the 8 paid apps,
1 (12%) cost US $0.99, atotal of 5 (62%) cost US $2.99, atotal
of 1 (12%) cost US $3.99, and 1 (12%) cost US $9.99 to
download (mean US $3.74, SD US $2.49). Of the 49 apps that
were free to download, 10 (20%) involved in-app purchases or
subscriptions. In-app costs depended on whether the user
selected a monthly or yearly subscription, ranging from US
$0.99 to US $14.99 for the initial period of subscription (eg, 1
month).

Popularity

For each app, the Google Play Store reported a range of the
number of downloadsto date, whereasthe Apple App Store did
not. On the basis of the 49 appslisted on the Google Play Store,
the median number of downloads was between 1000 and 5000.
A total of 10% (5/49) of these apps were installed <100 times.
Across both the Google Play and Apple App Stores, average
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Apps excluded from further coding because
of low interactivity raling {(n=21)

star ratings were only reported for apps with user downloads or
sufficient user star ratings. Among the 41% (20/49) of appsthat
reported user ratings on the Google Play Store, the mean number
of ratingswas 610.55 (SD 2138.76; range 2-9892), and the mean
star rating across the apps was 4.05 (SD 0.72; range 2.7-5) out
of 5. Inthe Apple App Store, 48% (16/33) of apps reported user
ratings. The mean number of ratings was 114.81 (SD 226.63;
range 1-734), and the mean rating was 4.52 (SD 0.74; range
2-5) out of 5.

A total of 40% (23/57) of unique apps were considered highly
rated by users based on an average user rating of >3 on either
the Google Play or Apple App Store (Multimedia Appendix 2).
The use of 3 asthe cutoff was consistent with previous reviews
of commercial apps[21].

Most user star ratings and numbers of downloads centered on
the same 4 apps (The Happy Child, Weldon, Parent Lab, and
Thumsters), all of which had versions on both platforms. On
the basis of the available information on the Google Play Store,
75% (3/4) of these apps had >10,000 downloads, whereas
Thumsters had between 1000 and 5000 downloads.

Infrastructure

Of the 57 apps included in this review, 18 (32%) did not have
their own associated website. In terms of the location of the
privacy policy, 2% (1/57) of the apps had their privacy policy
located exclusively within the app. A total of 32% (18/57) of
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the apps did not have any privacy policy (including 1/57, 2%
of appswhose website was unreachable), 58% (33/57) provided
privacy policies that were accessible within the web-based app
store, and the remaining 9% (5/57) provided privacy policies
on websites external to the app store.

App Design Quality

Overall Quality

A total of 89% (51/57) of the apps were evaluated for app
quality using the MARS as 11% (6/57) were unableto function
correctly and, thus, could not be evaluated further (Figure 1).
See Multimedia Appendix 3 for the MARS ratings of each app.
Theoverall objective quality of all 51 appswasrated asaverage
(mean 3.86, SD 0.51). Regarding the subscales, the apps
received the highest rating on functionality (mean 4.50, SD
0.40), followed by esthetics (mean 3.80, SD 0.78), information
(mean 3.63, SD 0.64), and engagement (mean 3.49, SD 0.72).

Table 2. Mobile App Rating Scale (MARS) scores by platform (n=51).

Lietd

App Quality Between Platforms

A 1-way ANOVA was conducted to examine whether the
MARS score was related to being on one or both platforms
(Table 2). Significant differences were found in the overall
MARS score as well as in the engagement, esthetics, and
information subscalesat P<.01. Theresults consistently showed
that apps available on both platforms received significantly
higher overall score, higher engagement, and higher esthetics
at P<.001 and higher information at P=.004, compared to apps
exclusive to the Google Play Store. However, there was no
statistically significant difference between apps exclusive to
the Apple App Store and apps found on both platforms or apps
exclusive to the Google Play Store. Notably, there was no
significant difference found between platforms in the
functionality subscale (P=.49), which suggests that apps had
similar levels of functioning, performance, and usability across
platforms.

MARS Apple App Store Google Play Store Both (n=23), F test (df) P value (2-tailed)
(n=6), mean (SD) (n=22), mean (SD) mean (SD)

Overall 3.91(0.31) 3.542(0.47) 4142(041) 1127 (2,48 <001

Engagement 3.57(0.48) 3.052(0.67) 389%(0.57) 1091 (2,48)P° <001

Functionality 4,67 (0.13) 45 (0.39) 445(0.45)  073(248) .49

Esthetics 3.72(0.61) 3.29%(0.71) 430%(053) 14.88(248° <001

Information 3.70(0.52) 3.312(0.57) 3.922(0.61) 6.133 (2,48)b .004

3\leans differ from each other at P<.001 (Tukey honestly significant difference [HSD] test).

bp< 01.

App Quality Based on User Star Ratings

Independent-sample 2-tailed t tests were used to determine
whether there was a difference in MARS scores between apps
with user star ratings of >3 and appswith low or no user ratings
(Table 3). There were significant differencesin overall MARS,

engagement, esthetics, and information scores. Compared with
apps with low or no user ratings, apps with higher user ratings
received significantly higher overal MARS (P=.008),
engagement (P=.01), esthetics (P=.01), and information (P=.03)
scores. There was no significant difference in the functionality
subscal e between the 2 groups (P=.67).

Table 3. Mobile App Rating Scale (MARS) scores of highly rated apps compared with others (n=51).

MARS High rating (n=23), mean (SD)  Low or norating (n=28), mean (SD) ttest (df) P value (2-tailed)
Overall 4.06 (0.46) 3.69 (0.49) 2.75(49) .008
Engagement 3.76 (0.65) 3.26 (0.70) 2.58(49) .01
Functionality 4,52 (0.35) 4.47 (0.44) 043 (49) .67
Esthetics 4.10(0.73) 3.55 (0.74) 2.67(49) .01
Information 3.85 (0.50) 3.46 (0.71) 221(49) .03
comparisons (ie, overal, P=.002; engagement, P=.007,

App Quality of the 4 Most Downloaded Apps—The
Happy Child, Weldon, Parent Lab, and Thumsters
Independent-sample 2-tailed t tests were used to determine
whether there was a difference in MARS scores between the 4
most downloaded apps and the remaining apps (Table 4).
Statistically significant differences were found across all

https://pediatrics,jmir.org/2023/1/e43626

functionality, P=.05; esthetics, P=.01; and information, P=.04),
with the 4 most downloaded apps consistently receiving higher
average MARS scores than the remaining apps. The largest
differences were observed in the overall MARS score and the
engagement and esthetics subscales.
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Table4. Mobile App Rating Scale (MARS) scores of the most downloaded apps compared with others (n=51).

MARS Most downloaded (n=4), mean (SD) Others (n=47), mean (SD) t test (df) P vaue (2-tailed)
Overall 457 (0.19) 3.79 (0.48) 3.2 (49)1 .002
Engagement 4.4 (0.26) 3.41(0.69) 2.84 (49) .007
Functionality 4.88 (0.14) 4.46 (0.40) 2.05 (49) 046

Esthetics 4.75 (0.33) 3.71(0.75) 2.7 (49) 01

Information 4.27 (0.39) 3.58(0.63) 2.11 (49) 04

Adherenceto Behavioral Parenting Principles

Overall and Domain-Specific Adherence

Acrossall 30 apps (after removing appswith low interactivity),
overall adherence to BPT principles was quite low (mean
20.74%, SD 11%). Thisis consistent with previous reviews of
commercial apps that examined adherence between mental
health apps and treatment principles (eg, mHealth apps for
depression and cognitive behavioral therapy principles) [36,37].
The median level of adherence to BPT principles was 19.30%
(range 5.56%-44.69%). See Multimedia Appendix 4 for the
BPT adherence ratings for each app.

Table 5. Domain-specific adherence (n=30).

The relationship and communication domains had the highest
average adherence and were addressed by most of the apps
(27/30, 90%). In contrast, supervision had the lowest mean level
of adherence and was addressed by only 13% (4/30) of the apps.
In addition, none of these 13% (4/30) of apps that addressed
supervision received an adherence rating of >1. Table 5 shows
the number of apps that addressed each domain and the mean
levels of adherence in each domain. Notably, 13% (4/30) of the
apps (Parenting Plus, The Happy Child, Parenting Advice How
to, and Parenting Solutions) only had information on
communication or relationships or parental mental health but
did not at all address tracking, supervision, positive
reinforcement, consequences, clear rules, or effective requests.

Domains Apps, n (%) Level of adherence, mean (SD)
Relationship and communication 27 (90) 1.06 (0.49)
Praise 24 (80) 0.51 (0.42)
Parent mental health 23(77) 1(0.70)
Consequences 22 (73) 0.37 (0.30)
Psychoeducation 19 (63) 0.98 (0.73)
Behavioral targets or goals 19 (63) 0.41 (0.38)
Positive reinforcement 19 (63) 0.26 (0.27)
Clear rules 19 (63) 0.35(0.35)
Maintenance or resources 19 (63) 0.42 (0.36)
Making requests 18 (60) 0.36 (0.30)
Tracking 10 (33) 0.16 (0.33)
Supervision 4(13) 0.05 (0.15)

Overall Adherence Between Platforms

Across platforms, apps exclusive to the Apple App Store
averaged 14.86% (SD 7%) on adherence level, apps exclusive
to the Google Play Store averaged 22.76% (SD 7%), and those
available on both stores averaged 21.37% (SD 12%).

Overall Adherence Based on App Popularity

Independent-sample 2-tailed t tests were used to determine
whether there was a difference between apps with a user star
rating of >3 and appswith low or no user ratings. There was no
significant difference between the 57% (17/30) of highly rated
apps evaluated for adherence (mean 20.32%, SD 12%) and the
remaining 43% (13/30) of apps (mean 21.36%, SD 8%) in the
level of adherence (t,g=—0.25; P=.80).

https://pediatrics,jmir.org/2023/1/e43626

Independent-sample 2-tailed t tests were used to determine
whether there was a difference between the 4 most downl oaded
apps and the remaining apps. Therewas no significant difference
between the most downloaded apps (mean 25.95%, SD 18%)
and the remaining 90% (27/30) of the apps (mean 19.93%, SD
10%) in the level of adherence (t,g=1.04; P=.31).

App Quality and Adherence

The Pearson correlation was calculated between the MARS
overal score and overall adherence level. There was a
significant positive correlation between the MARS score and
adherence level (r,g=0.4; P=.03), suggesting that, as the
adherence score increased, the MARS rating a so increased.
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Other Notable Apps and Features

Gamification

A notable app feature emerging from this review was
gamification. A particularly notable example is an app named
“Parent Hero,” which involves engaging cartoon or graphic
stories of everyday scenarios. The app user is tasked with
choosing responses at multiple points in a story, and their
choices determine the plot that follows. At the start of each
scenario, the app introduces the parenting skill to be practiced.
For example, in the scenario “when a child doesn’t want to do
something,” the user is first guided through cartoons that set
the scene (“it's almost time to take your child to kindergarten,
but she still doesn’t have her shoestied, so you said, ‘Katieg, it's
time to go'”). Then, the user reaches a decisional point where
they need to select a response from a list of possible options
(“Boy, laces can really be difficult!”; “Come on, you're a big
girl. You know how to tie your shoes yourself”; and “We're
going to be late! Give me your foot!”). After selection of a
response, the plot that follows the response is presented (eg, a
quarrel gradually ensues following a selection of “We're going
to be late! Give me your foot!”). At the end of the story,
informational pages are presented that discuss the reasons for
the success or ineffectiveness of the sel ected response. The app
containsatotal of 17 unique scenarios categorized under 4 types
of parenting skills—handling emotions (eg, “when achild wants
something he cannot have”), engaging co-operation (eg, “when
achildwon’t clean up”), resolving conflicts (eg, “when children
fight”), and praise and appreciation (eg, “when a child
performs’). Thus, the parent can play with different responses
in each story and learn responses that may be more effectivein
an entertaining way through the engaging stories. This app
received consistently high MARS ratings across al subscales
and overall scores (range 4-5; Multimedia Appendix 3). This
indicatesthat the app isengaging whilerelatively well designed
and functional.

Another approach to gamification is illustrated by the app
“Parenting Challenge Quiz: 100+ Puzzlesfor Parents,” inwhich
parents can take quizzes on a range of topics, from
psychoeducation on child development to parenting skills. An
example question from this app is “Rewards are something...:
A. that are bought and given; B. need not be purchased; C.
something that has high value.” Following selection of an
answer, feedback is provided on whether the answer is correct
or incorrect along with an expandable link to read further
explanations. Onthe MARS, this app received acceptable overall
and subscale ratings (from 3.4 on information to 4.75 on
functionality; Multimedia Appendix 3). This app’s quiz-based
nature helped its engagement compared with other text-based
apps while maintaining high functionality (eg, performanceand
simplicity of navigation). However, its engagement may be
improved, such as by incorporating images or videos within its
quizzes or adding gamification features such as setting
“accomplishments’ or “goals’ with answering quizzes.

Individualization

Although most apps (50/57, 88%) focused on general parenting
skillswith limited differentiation between child problem areas,
some (7/57, 12%) targeted specific user populations and needs
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(Multimedia Appendix 2). Specifically, 9% (5/57) of the apps
aimed to provide parenting tips for fathers (one of which had a
counterpart for mothers, which included dightly different
content). In addition, 4% (2/57) of the apps targeted a specific
geographic location. For instance, “SMC Parenting for Dads’
isan app that targetsfathersin San Mateo County in California.
Owingto its specificity, this app was able to include information
about local resources, ideasfor activitieswith children (eg, local
playgrounds, hiking trails, and events), and even employment
opportunities for fathers. However, compared with other apps,
apps with these specifications did not appear to yield better
MARS scores because of “acceptable” ratings on other MARS
items, nor did they receive higher adherenceratings (Multimedia
Appendices 3 and 4).

Parenting strategies differ across development. To guide future
research, we also evaluated the extent to which the target age
was considered as part of the app descriptions. Of the 57 apps,
only 19 (33%) explicitly indicated an age range that the app
was intended for either in the app store descriptions or
screenshots, with 16 (28%) apps covering age ranges of <14
years and 8 (14%) covering an age range of >13 years
(Multimedia Appendix 2). Furthermore, 67% (38/57) of apps
that did not explicitly indicate an age range typically used
language (eg, “kids’ and “early devel opment”) or examples (eg,
tantrums) that suggested a focus on childhood concerns. The
app quality and BPT adherence of age-specific apps did not
appear to be significantly distinct from those of general apps,
and the level of age-appropriate content was inconsistently (if
not insufficiently) addressed across these apps. For example,
the app “Raising Healthy Kids Age 6-17" provided content on
developmental milestones, human papillomavirus vaccines,
bullying, alcohol and drug use (vaping and kratom), sex, and
resources for suicide. Although these topics are relevant for
parents of teenagers, the content was broad and informational
rather than specific and skill-based.

Discussion

Overview

This systematic review represents one of the first efforts to
identify commercial parenting appsthat include components of
behavioral parenting techniques and to evaluate these apps on
design quality (engagement, functionality, esthetics, and
information) and adherenceto strategiesthat are consistent with
BPT interventions. The results of this review can be used to
inform the development of behavioral parenting mHealth apps
for parents of teenagerswith behaviora problemsgiven research
that shows interest [16,17,58].

App Characteristics

This review of commercial apps on 2 of the most widely used
platforms (ie, Google Play Store and Apple App Store) revealed
that parent-targeted mHealth apps with behavioral parenting
components comprise a small percentage of available apps for
“parents.” However, these apps were accessible. Most apps
(49/57, 86%) were free to download, and only approximately
one-fifth (10/49, 20%) of the free apps included in-app
purchases.
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The results also showed that 44% (25/57) of the apps were
accessi ble on both app stores, 42% (24/57) were only accessible
on the Google Play Store, and 14% (8/57) were exclusiveto the
Apple App Store. In addition, there were more downloads and
user star ratings for the Google Play Store, suggesting higher
engagement with apps on this platform. These results could be
due to the larger number of people in the United States who
own devices compatible with Google Play [59]. Nonetheless,
these findings suggest that future app developers may prioritize
releasing apps on the Google Play Store but should aim to
release them on both platforms to maximize dissemination.

Consistent with previous literature on challenges and concerns
regarding mHealth privacy [60,61], this study found that
commercia apps dedicated an inconsistent and limited amount
of attention to privacy. The locations of privacy policies varied
across parenting apps, and some apps (17/57, 30%) did not
include any information. Although it has been covered to a
lesser degree in previous reviews of commercial apps, recent
research suggests that privacy is an issue of particular concern
for parents of adolescents with behavioral problems, and their
teenage children have specific ideas about how privacy notices
are to be displayed and made transparent (Ryan-Pettes, PhD,
unpublished data, May 2023). Taken together, the results suggest
that providers of parents should be aware of privacy concerns
before recommending apps, and developers should be
accountable for improving the accessibility (eg, privacy
agreement in an easy-to-access location within the app) and
transparency (eg, type of information shared and with whom
theinformation may be shared) of privacy information [62-64].

App Design Quality

Consistent with user star ratings between the Google Play and
Apple App Stores, the MARS functionality ratingswere similar
across platforms. The MARS ratings also showed that apps
accessible on both platforms had generally higher app design
quality ratings compared with apps accessible only on the
Google Play Store. These findings suggest that access to
functional apps that are easy to use and simple to navigate
appearsto be approximately the same regardl ess of the app store
used.

The finding that app quality was higher among apps on both
the Apple App and Google Play Stores compared with those
exclusive to the Google Play Store is consistent with previous
mHealth literature[36,37]. An explanation isthat apps meeting
therelease standards for both platformsal so had more resources
during development and design. Apps designed exclusively for
the Google Play Store may require fewer resources given that
the Apple App Store has stricter app release guidelines [65].
Despite apparently similar user star ratings for apps between
these 2 platforms, the MARS scores suggest that apps released
on both platforms have a higher design quality, whichisrelated
to user experience and engagement with the app [35]. Future
devel opers of behavioral parenting intervention appsfor parents
should consider leveraging resourcesto meet therelease criteria
for both platforms or focusing on buttressing design quality by
enhancing esthetics and engagement (eg, interactivity) before
an exclusive release on the Google Play Store.
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Importantly, the findings indicate that there is much room for
improvement in the design quality of parenting apps. Average
ratings of overall app quality as well as esthetics, information,
and engagement were all within an “acceptable” range (rating
of 3onthe MARS), whereasfunctionality appeared to be“good”
on average (rating of 4 on the MARS). “Acceptable’ quality
ratings represent meeting the most basic criteriafor design rather
than an optimal or highly attractive design. Importantly, a
substantial number of apps (21/51, 41%) evidenced minimal or
simplistic designs (ie, arating of 2 or below on interactivity on
MARS), such as by using simple text-based presentation of
information rather than high-quality designs that are adaptive
and responsive. Given the importance of interactivity [66],
future parent-targeted mHealth apps should focus on balancing
high functionality with straightforward designs without
sacrificing the features most relevant for engagement and
behavior change [67]. For example, afuture parent-targeted app
may use minimalist yet professional and visually appealing
color palates and straightforward navigation planesto preserve
functionality. It may include user-friendly engaging features
such as daily challenges that prompt parents to engage in
specific effective parenting techniques (eg, praise their teenage
childfor ajob well done and pause and take a deep breath before
reacting to an upsetting child behavior).

Furthermore, the findingsindicate that evaluation of app quality
isimportant for an app’s commercial success. Consistent with
the literature on user uptake and engagement, this study found
that the most popular apps (higher user ratings and top
downloads) received higher app quality scores on all domains
of the MARS (ie, overall rating and all subscale ratings). In
other words, the MARS ratings largely overlapped with user
preference and popularity. Future development of
parent-targeted mHealth appsfor parenting may consider using
established app quality rating scales such asthe MARSto guide
development.

Adherenceto Behavioral Parenting and Other Notable
Features

In terms of adherence to different BPT domains, parental
supervision (10/57, 18% of the apps) and tracking (4/57, 7% of
the apps) were the 2 domains | east addressed by the apps. These
findings are unfortunate given the importance of these parenting
skills for parents of adolescents with behavioral problems.
However, encouragingly, the domain most addressed by the
apps—family relationship and communication—also had the
highest adherence scores.

An interpretation of these findings is that there may be more
widespread interest in and higher demand for the relationship
domain of parenting in mHealth apps. However, current apps
do not cover communication strategies for issues that are
common among parents of adolescentswith behavioral problems
(eg, delinquency, peer deviance, and substance use) [68].
Therefore, with this interpretation, the findings would suggest
that parents of children with behavioral problems may still find
current apps insufficient to meet al their needs and concerns.
Indeed, previous research has shown that parents of children
with substance use problems who are interested in using
mHealth apps to support their parenting want additional
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parenting strategies related to monitoring, the implementation
of consequences, and the initiation of positive activities with
their teenage children in addition to communication skills[16].
Taken together, formative research with parents of children with
behavioral problems is needed to help determine which
additional BPT strategies should beincluded in aparent-targeted
app for this population. As most developers do not use
user-centered designs during commercial app devel opment and
instead evaluate the finished product, the limited existing
formative research on commercial apps will likely not fill this

gap [69,70].

A second interpretation of these findingsisthat thereisaheavy
focus on family rel ationships and communi cation as most apps
(33/57, 58%) were designed for parents of young children or
preadol escents. Research showsthat building strong parent-child
relationships is a central focus in childhood, and this shifts to
monitoring and supervision during the teenage years[47]. With
this interpretation, the results highlight an urgent need for
research and development of apps for parents of teenagers or
older children with behavioral problems. Focusing on thistarget
population may help address gaps in access to evidence-based
parenting support that isin high demand [3].

Importantly, across all parenting domains, the mean level of
adherenceto BPT principles and strategies was low among the
included apps (mean 20.74%, SD 11% adherence to the
strategies listed in our codebook). This finding suggests that
most of the current commercial parenting apps do not
sufficiently teach or approximate behavioral parenting
techniques. Combined with results on low interactiveness, our
findings suggest that commercial apps that are currently
available to consumers generally underutilized the affordances
of app technology to promote user engagement with the
behavioral parenting components. First, aconsiderable number
of apps (n=87) were excluded from this review as they served
merely as aids or tools for enforcing parenting skills (eg,
checklist of daily chores and a tracker for tokens) but did not
provide didactic information on how to practice the underlying
skills (eg, establishing house rules, reviewing house rules with
the child, and consistently enforcing agreed-upon contingencies).
Among the apps included in this study (all of which provide
some informational instructions on parenting skills), many
(21/51, 41%) present information in an unengaging and poorly
adaptive and responsive way (eg, simple aggregation of texts
taken from book chapters). Previous research suggests that
interactivity with knowledge (consistent with the principles of
socia learning) iskey such that parents can behavioraly practice
and refine the skills[10]. Thus, current apps in the commercial
market generally represent a suboptimal way to deliver BPT
interventions or components digitally.

To improve adherence and enhance the effective delivery of
behavioral parenting strategies, mHealth apps should integrate
both didactic instructions and adaptive and responsive features
consistent with social learning principles such that the
underlying BPT skills can be learned and shaped into practice.
Asanillustration, the behavioral principle of consistency when
implementing house rules (eg, a curfew of 9 PM) can be
supported by app features such as daily push notifications at
8:50 PM to check the house for the teenager, and if the parent
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indicates “rule broken” on the app, it will be followed by
automatic prompts for the parent to inform the teenager of this
rule-breaking behavior and enforce the predetermined
consequences right then (eg, decreased allowance). Insights
from notable app features such as individualization and
gamification can also be incorporated. For instance, parents
may choose to personalize the time and frequency of prompts
and receive individualized recommendations or examples of
house rules based on the child’'s age and the target problem
behavior. The app can also include a progress tracker of the
parent’s improvement over time and gamify the experience to
boost engagement.

Despitelow adherence, the appsincluded in thisreview showed
a large number of downloads and average user ratings,
suggesting good user satisfaction. Consistent with previous
reviews [34], these findings suggest that parents willingness
to try an app and their ratings of the app are not related to the
degree to which the app includes intervention components that
are scientifically grounded or implements parenting skillsin a
way that isrelated to increasing effective parenting. This study
found that only 12% (6/51) of the apps received a rating of 5
on the “accuracy of app description” item on the MARS
information subscale, suggesting that app descriptions on
commercia app stores often do not provide a comprehensive
view of the identity and expertise of app developers. Taken
together, the results of this study add support for those calling
for more regulation of health promotion mHealth apps in the
commercial market, such as by mandating a description of the
type of developer (eg, for profit) and expertise of the
development team. The results also extend this call and
recommend that app descriptions specify the extent to which
the app features and content converge with the scientific basis.

This study found amedium positive correl ation between overall
app quality and overall level of BPT adherence. Although this
result appears promising, it should be interpreted with caution.
A reason isthat the MARS inherently includes some measures
of empirical support [35]. Specifically, theinformation subscale
includesitems such as“ quality of information” (to what extent
the overall app content is scientifically accurate and relevant),
“credibility” (based on who the app developers are), and
“evidence base” (whether there is empirical literature
investigating this specific app; thisitem is scored as “n/a” and
not counted toward the total scoreif no empirical literature was
found). These 3 items may have some overlap with the app’s
level of adherence to evidence-based parenting strategies,
suggesting that the correlation found between app design quality
(ie, MARS) and BPT adherence level may be overestimated in
this study. However, these results are encouraging as they
suggest the possibility of designing evidence-based behavioral
parenting apps without sacrificing the features most relevant
for engagement and behavior change. Examples include using
simple (yet appealing) esthetics, easy-to-digest presentation,
and personalization [67].

Limitations

First, thisreview only included apps available in English in the
US app storesand only looked at the 2 most popular commercial
platforms. This excludes apps devel oped in other countries and
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languages from the scope of this review. There may aso be
English-language apps that are not currently found on either
store that were not included in this review. However, surveying
these 2 most dominant commercial platformsis consistent with
previous research practices and adequately encompasses the
dominant optionsfor mHealth currently [37,38]. This study also
excluded apps that were rated as <3 on the interactivity itemin
the MARS when adherence to behavioral parenting strategies
and principles was assessed. It is possible that some of the
excluded apps included more strategies and had higher
adherence than the apps that were reviewed. However, our
review of those with an interactivity of >3 showed that the
commercial app industry is in the infancy stage of using
effective app design and smartphone features to leverage the
underlying BPT principles. Thus, it is highly unlikely that the
excluded apps performed better. In addition, as discussed
previoudly, they likely had poor user engagement because of
low interactivity, limiting effectiveness for behavior change
[53,66].

Second, given the lack of transparency in commercial app stores
regarding information such asthe specific number of downloads,
it was difficult to obtain further empirical data on patterns or
correlations related to the popularity of apps. Similarly, the
number of reviews for an app may affect whether information
on average user ratings was presented in the app store. In
addition, user ratings may be highly variable and inconsistent,
potentially raising questions about reliability [33,71]. Although
this appearsto be acommon obstacle in reviews of commercial
mHealth apps[36,37], it should be considered when interpreting
the findings of this study.

Third, thisstudy showed moderate level s of interrater reliability,
particularly with regard to ratings of adherence to behavioral
parenting techniques. Although the first author (KL) was the
primary coder inthisreview, the BPT codebook was devel oped
based on previous concerted efforts in the laboratory that
involved ateam of undergraduate students, 2 advanced doctoral
students, and a clinical psychology faculty. The moderate level
of reliability may be due to the differences in training and
expertise between the 2 raters (KL and LD). Although the
second rater (LD) wastrained for 4 weeks beforeindependently
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rating the apps, this rater was an undergraduate student in the
laboratory who did not otherwise have coursawork or experience
in behavior theories or BPT.

Finaly, this study aimed to inform the future design of mHealth
apps for parents of adolescents. However, most of the apps
identified (49/57, 86%) were either ambiguous regarding age
range or focused on childhood (ages of <14 years). Although
thereview generated important insightsfor delivering behavioral
parenting techniques via mHealth, the age range may be a key
limitation when using currently available commercial apps to
inform future apps for parents with adolescents.

Conclusions

This study reviewed existing commercia apps for parenting
skills and provided recommendations for future research. The
51 functional parenting apps identified across the Google Play
and Apple App Stores largely fell short of providing BPT
components in an adaptable, responsive, and engaging way,
suggesting that current commercial apps still inadequately
address BPT dtrategies in a way that is consistent with the
underlying principles needed to increase the use of effective
parenting strategies in the target population. This study found
amoderate relationship between app quality and BPT adherence
level and revealed that popular parenting apps appeared to have
better app quality but not necessarily ahigher level of adherence
to evidence-based BPT strategies and principles. Findingsfrom
this review suggest that future app devel opers should consider
novel, adaptive, responsive, and engaging ways to adapt
traditional in-person behavioral parenting techniques to the
mHealth format, such as gamification, individualization, and
tailored content that is easy to digest and relatable to parents.
Future researchers hoping to increase the dissemination of
BPT-informed mHealth apps for parents should aim for
free-to-download appsthat are accessible on both platformsand
balance high-quality design features (eg, simple esthetics,
interactivity, and individualization) with content consistent with
BPT principles. Thismay be accomplished through multisector
(industry and academic) collaboration throughout the design
process and involving end users (ie, parents) during different
stages of app development.
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Abstract

Background: Goal setting and tracking are well established behavior change techniques. Little is known about the extent to
which commercially available mobile apps are designed to guide parentsin using these strategies, their evidence base, and their
quality.

Objective: Thisstudy aimsto review commercially available appsthat target parentsin rel ation to setting and tracking behavioral
goals for their children. The objectives were to classify the apps general characteristics, features, evidence base, and target
behaviors and assess app quality overall and separately for apps that target health-related behaviors (HRBS) and apps without a
health-related behavior (WHRB).

Methods: Apps were identified using keyword searches in the Apple App Store and Google Play in the United States. Apps
were included if their primary purpose was to assist with setting goals, tracking goals, tracking behaviors, or giving feedback
pertaining to goals for children by parents. App characteristics and common features were documented and summarized. Two
reviewers assessed app quality using the Mobile App Rating Scale (MARS). Descriptive statistics summarized the MARS total
score, 4 quality subscales, and 6 app-specific items that reflect the perceived impact of the app on goal setting and tracking,
overall and with subgroup analysis for HRB and WHRB apps.

Results: Of the 21 appsidentified, 16 (76%) met the review criteria. Overall, 9 apps defined and targeted the following HRBs:
nutrition and mealtime (6/16, 38%), physical activity and screentime (5/16, 31%), sleep (7/16, 44%), and personal hygiene (6/16,
38%). Three apps targeted specific age groups (2 apps were for children aged 6-13 years and 1 app was for children aged =4
years). None of the apps provided tailored assessments or guidance for goal setting. None of the apps indicated that they were
intended for the involvement of a health professional or had been tested for efficacy. The MARS total score indicated moderate
app quality overall (mean 3.42, SD 0.49) and ranged from 2.5 to 4.2 out of 5 points. The Habitz app ranked highest onthe MARS
total score among HRB apps (score=4.2), whereas Thumsters ranked highest (score=3.9) among the WHRB apps. Subgroup
analysis revealed a pattern of higher quality ratings in the HRB group than the WHRB group, including the mean MARS total
score (mean 3.67, SD 0.34 vs mean 3.09, SD 0.46; P=.02); the engagement and information subscal es; and the app-specific items
about perceived impact on knowledge, attitudes, and behavior change.

Conclusions: Several high-quality commercially available apps target parents to facilitate goal setting and tracking for child
behavior change related to both health and nonhealth behaviors. However, the apps lack evidence of efficacy. Future research
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should address this gap, particularly targeting parents of young children, and consider individually tailored guided goal setting

and involvement of health professionals.

(JMIR Pediatr Parent 2023;6:€41779) doi:10.2196/41779

KEYWORDS

goal setting; goa tracking; nutrition; health behavior; nutrition; parents; children; mobile apps

Introduction

Background

Several taxonomies and reviews of health behavior change
techniques (BCTs) indicate that goal setting is a foundational
aspect of initiating and maintaining health behavior change
[1-3]. Goal setting and tracking form the basis for
conceptualizing, operationalizing, and documenting change and
are intrinsic aspects of human behavior [4]. At the most basic
level, the process of goa setting for individuals who have a
desire to make behavioral changesincludesthe need to identify
a goal, identify behaviors that need to be modified, generate
specific strategies that will be used to implement the goal, a
time frame for implementation of aplan, and a metric for how
successwill be defined [5,6]. Basic researchin goal setting often
integrates a framework from organizational behavioral theory
for operationalizing key characteristics of thegoal [5]. In hedlth
behavior research and practice, goal setting is often designed
around development of SMART goals (specific, measurable,
achievable, relevant, time-bound). Use of these common sense
characteristicsiscommonly found in goal -setting interventions.
However, regardless of the use of the SMART goals process,
setting goals in general may optimize adherence to a process
and the probability of goal achievement [7].

Behavior change research is not always ableto provide specific
guidance on the trandation of theory into real-world activities
to achieve health behavior change. For example, athough
goal-setting and tracking interventions may be informed by the
social cognitive theory through the assessment of self-efficacy
and facilitatorsand barriersrelated to success|[ 8], theinteraction
of the individual with feedback, the use of peers in goal
attainment, and engaging individual sin the change process may
beimplemented in many ways. Conceptually, self-efficacy may
be the most studied construct related to goal attainment and has
been related to the nature of the goals selected, the strength of
commitment, and outcomes expectancies[8]. Other conceptual
factors and processes that have been shown to correlate with
goal implementation and achievement include individual
abilities, use of feedback, goal commitment, relevant resources,
level of stressors, and rewards for progress toward goal
attainment [9]. However, these arefactorsthat are characteristics
of individuals and not part of the intervention itself. As such,
any review of intervention or mobile app characteristics
surrounding goal setting and achievement cannot predict or
determine who will be successful in using the app regardliess
of the features.

After setting a goal, it is important to monitor progress to
identify whether an individual is on track with regard to the
nature of change, quantity of change, or timeline of the goal
progress. Monitoring, or tracking, may also be used to document
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barriersto change or progress. The importance of this aspect of
using goals in behavior change can be observed in the many
health behavior tracking tools and apps available commercially.
The importance of tracking behaviors is not only to raise
awareness to the goal behavior on aregular basis through the
act of tracking but also in the use of aggregated feedback over
time. Patternsin goal achievement may be useful for identifying
problems and refocusing attention or resetting agoal if it isnot
appropriate [10].

Goal setting and tracking are appealing for use by parents in
relation to their children’s behavior because they provide a
concrete process upon which to map and operationalize change,
create opportunity for integrating adaptive assessment and
personalized action plans, and may be used in atime-limited or
cyclica manner. For example, tracking may be used to focus
parental attention toward a goal on a daily or habitual basis.
Nutrition and physical activity interventions that incorporate
goal setting as a behavioral strategy have been generaly
evaluated as effective [8,11], including the incorporation of goal
setting in childhood obesity prevention intervention studies
focused on families, children, and adolescents[1,12,13]. Given
therole of parentsin creating the home food environment and
making shopping choices, particularly for young children, the
need for holistic family-based approaches to improve pediatric
diet, weight, screen time, and physical activity has long been
recognized [14,15].

Several recent studies have reviewed mobile health (mHealth)
apps related to nutrition, physical activity, and weight
management in children and adolescents. A 2015 review by
Burrows et al [16] of 27 mobile apps for adolescents aged =213
years focused on weight management found that goal setting
was the most common BCT, used in more than half of the apps
(56%0). A 2017 review by Schoeppe et a [17] assessed 25 mobile
apps for child and adolescent users aged 2 to 18 years that
focused on diet, physical activity, or sedentary behavior and
found that one-third of the appsincluded goal setting as one of
the BCTs. Finally, a 2022 review by Brown et a [18] of 259
nutrition-themed apps intended for children aged <12 years
found that 18% of the apps included goal setting and planning
as BCTs. In the review by Brown et a [18], approximately
two-thirds of the child-focused apps were considered food
games, and 17 of the apps were classified as “habit trackers,”
which they defined as appsthat enabled the childrento log their
food and drink intake. These reviews demonstrate interest in
apps that support goal setting and tracking for child behavior,
but they only included apps targeting children and adol escents
as the app users, not apps that target parents as the primary
users. In addition, although some of the reviewed appsincluded
goal-setting features, this was not the focus of the reviews.
Parents may wish to set goals to improve heath-related
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behaviors (HRBs) and promote prosocial behaviors in their
children, such as chores and homework.

Thousands of mHealth apps promote nutrition, physical activity,
weight management, sleep, and other wellness behaviors for
adults, but few are designed for parents to influence their
children’s behaviors [19,20]. Little is known about the extent
to which mobile appsthat are designed to guide parentsin using
goa setting and tracking as BCTs for their children are
commercialy available or the intended context for apps to be
used. For example, apps could be designed for parentsto them
at their home. Alternatively, apps could be used in coordination
with health professionalsin various contexts (eg, medical care,
nutrition education, behavioral therapy, or persona coaching),
such as sharing their app data with the health professional or
using an app as part of alarger intervention [21]. Furthermore,
little is known about the evidence base and quality of such
existing apps[22,23].

Objectives

Given the established evidence for goal setting and tracking as
BCTs and the limited examination of mHealth apps in this
domaininthe context of families, we sought to address this gap.
This study aimsto review commercially available apps related
to setting and tracking goals that target parents and children,
both overall and specifically for apps that focus on HRBs. The
specific objectives were to (1) classify the genera
characteristics, features, evidence base, and target behaviors of
the apps and (2) assess the quality of the identified apps using
an existing validated tool, overall and separately for the apps
that target HRBs versus apps that do not include any HRBs.
Thisreview isafirst step toward making recommendations for
the use of mobile appsfor goal setting and tracking with parents
to influence child health behaviors.

Methods

Search Criteria and App Identification

The Apple App Store (iOS operating system) and Google Play
(Android operating system) in the United States were searched
onceweekly between June and August 2021, using thefollowing
keywords to identify a pool of apps related to goal tracking for
parents of children: child goals, kids health goals, toddler
parenting app, child nutrition goal tracking, and kids' nutrition
goals. Relevant apps were also identified using a snowball
approach through similar apps recommended by the app stores
during searches.

Inclusion criteriaincluded those apps with the primary purpose
of assisting parents with goals related to their children’'s
behaviors, including setting goals, tracking goals, tracking goal
progress or behaviors (good or bad), or giving feedback
pertaining to goals. Only appsthat were available for download
in the United States were included. Exclusion criteriaincluded
apps that functioned primarily as scheduling or daily planners,
list making, time management, allowance tracking, or finance
management.
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Classification of Apps

App characteristics, features, and target behaviorsweretracked
and documented in an Excel (Microsoft Corp) sheet throughout
the review process based on review of the app store description
and app content. Certain app characteristics remained constant
(eg, app name, developer, and Android or iOS availahility),
whereas others could change over time (ratings, downloads,
reviews), so these were all documented on the same date (April
19, 2022). Features that were only available through paid
upgrades were noted in the classification table. These paid
upgrade features were reviewed based on descriptions and
screenshots within the app and in the app store overview, and
we did not directly test them.

All the app features were tabulated and described for each app.
Then categories of features were created via the identification
of commonly occurring themes. No app features were omitted
from the assessment, and overlapping features were noted in
the table. For each app, we documented the specific behaviors
associated with possible goalsthat could be set and tracked. On
the basis of the target behaviors, we assigned the appsto 1 of
the 2 categories. apps with HRBs and the remaining apps
without HRBs (WHRBS).

To characterize the evidence base, we reviewed the descriptions
of the appsin the Apple App Store and Google Play, within the
app, and on the developers websites, when applicable. In
addition, we searched for the app names and developer names
in PubMed, PsycINFO, and Google Scholar databasesto |ocate
any published research on the apps.

Quality Evaluation

Use of the Mobile App Rating Scale

App quality was assessed using the Mobile App Rating Scale
(MARS), atool used to measure the quality of mobile apps.
TheMARSisavalidated scalethat is considered both objective
and reliable [24]. The MARS has been used in similar app
reviews and systematic app reviews pertaining to a variety of
topics such as nutrition and physical activity for families and
children [17,18,20,25,26]. The MARS quality subscale is
composed of 19 items grouped into four domains: (1)
engagement (5items), (2) functionality (4 items), (3) aesthetics
(3items), and (4) information (7 items). Items are measured on
a 5-point Likert scale, with 5 representing the highest quality.
A score for each domain subscale is computed as the mean of
the items in that domain. The total MARS quality score is
computed as an average across the 4 domains and has
demonstrated high internal consistency (Cronbach a=.90) [24].
The MARS instrument also includes a set of 6 app-specific
itemsthat can be used to assess the perceived impact of the app
on users for the target behavior in terms of awareness,
knowledge, attitudes, intention to change, help seeking, and the
likelihood of actual change in the target heath behavior
(behavior change).

Each app was assessed independently by 2 reviewers using the
MARStool. Thefirst author reviewed all the apps asthe primary
reviewer, and 4 additional authors served asthe second reviewer
on 4 apps each. All reviewers hold advanced degrees in their
respective fields of nutrition, public health, psychology,
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sociology, or health informatics. All reviewers were trained
using theweb-based MARS training video and group discussion
of the scoring instructions [27]. Reviewers were encouraged to
refer back to the video, if necessary, to confirm their
understanding of the most accurate and appropriate evaluation
of each MARS domain. Differences greater than one point
between the 2 reviewers were resolved by discussion and, if
needed, afinal decision by athird reviewer was applied when
needed. Following the process of previousreviewsusing MARS
[17], differences of one point in the assessments were resolved
by taking the average of the 2 items.

Data Analysis

For the first objective, the general characteristics (ratings,
installs, target age, etc), features (user options, available settings,
visual displays, etc), evidence base, and health-related target
behaviors for each app were tabulated and described. For the
second objective, internal consistency of thetotal MARS quality
scale and its subscales was calculated using Cronbach a.
Descriptive statistics were used to summarize the mean and SD
for the total MARS quality scale, 4 MARS quality subscales,
and the 6 MARS app-specific items for each app individually,
overal for al the apps combined, and separately for HRB apps
and WHRB apps. As part of the subgroup anaysis, we aso
tested for differences between the HRB apps and WHRB apps
using a Kruskal-Wallis test, with a significance level of .05.

Results

App ldentification

A total of 21 appswere downloaded during the keyword search
and initial review of app descriptions in the app stores. Next,
the downloaded apps were screened for the inclusion and
exclusion criteria. Of these, 9% (2/21) of the apps did not meet
the inclusion criteria for goa tracking (ie, KidBehave and
Wello). Some apps used the word habits, not in line with the
technical definition of habit from psychology but rather using
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the lay meaning that is equivalent to behaviors and goals [28],
so these apps were retained. Furthermore, 9% (2/21) of the apps
were excluded because they were allowance trackers (ie, Homey
and Chores & Allowance Bot), and 1 app was excluded because
it was not available for use in the United States (ie, Goalstar
Rewards Notification). The remaining apps (n=16) were
included in the review.

Classification of Apps

General app characteristics and features of the 16 apps are
presented in Tables 1 and 2. All apps were available on the
Apple App Store (i0S) and 9 apps were available on Google
Play (Android). The apps defined goals, tasks, and behaviors
in different ways. For example, in 11 apps (ie, Habitz, FamJam,
Points, Happy Kids Timer, Reward Chart, Go Hero, Smiles &
Frowns, iReward, S'moresUp, Our Home, and Child Reward),
goals were operationalized as trackable, desirable (or
undesirable) behaviors, where points, stars, or some type of
positive or negative feedback were associated with the
behaviors. In such cases, the points, stars, or other tracking item
could later be redeemed for a reward determined by the app or
the user. Many of these apps often contained a predefined
selection of goals, tasks, or behaviors (often under different
categories) and the option for the user to add their own goals,
tasks, or behaviors.

A total of 9 apps contained predefined goals that allowed users
totrack thefollowing HRBs: nutrition and mealtime (n=6, 66%),
physical activity and screentime (n=5, 55%), leep (n=7, 77%),
and personal hygiene (n=6, 66%; Table 1). Specific trackable
behaviors that appear in each health-related category are listed
in Table 3. Examples of trackable non—health-related behaviors
include child routines, chores or home care, homework or school
performance, attitudes or moods, and treatment of others.
Moreover, 5 of the apps included in the WHRB category (ie,
Thumsters, Stellar, punti, Points Wallet, and Chore Pad) did
not include any predefined behaviorsfor goals and required the
user to manually define their own behavior goals.
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Table 1. Characteristics of commercially available family goal setting and tracking mobile apps for parents that target health-related behaviors (as of
April 19, 2022).

Apps targeting health-related behaviors (n=9)

iRewardChart Points OurHome  Happy S moresUp Go FamJam Smiles& Habitz
KidsTimer Hero Frowns
App characteristics
Apple App Store (i0S)
Average rating 3.6 4.1 4.3 4.3 4.3 _a 4.6 4.2 4.4
(out of 5)
Number of rat- 227 34 1500 750 697 — 29 43 642
ings
Google Play (Android)
Average rating 25 41 3.2 4.3 38 — 3.9 — —
(out of 5)
Number of rat- 669 217 >4000+ >19,000 783 — 90 — —
ings
Number of down-  >10,000 >10,000 >500,000 >1,000,000 >100,000 >1,000 >10,000 — —
loads
Target childagerange — — — — 4-6years, 7- — — — 6-13
specified 10 years, >11 years
years
Tested in research No No No No No No No No No
studiesor trials
Features
Allows multiple chil-  pb e 0 — o a a a a
dren onfamily profile
Child user account — — O — ad ad O — ad
available on same de-
vice
Family network op-  — O — — 0 O — O O
tion with children on
separate devices
Option to choose car- — — ad — O — g — g
toon icons for child
Optiontochoosepho- [ ad — — O ad g g —
to for child
Providesindividually — — — — — — — — —
tailored guidance on
recommended goals
Cansetup multiple [ pd a a a o o ] o o
goals
Allowsparentstoset O O O P O O 0 O 0
rewards
Can change reward — O O — O O d O —
values
Visual chart for track- O O O O O O 0 O O
ing over time
Additional features ~ — — — pe — — — — —
viapaid upgrade (not
reviewed)

Health-related target behaviors

Nutritionand meal- O — ad a ] — — O O
time
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Apps targeting health-related behaviors (n=9)
iRewardChart Points OurHome  Happy S'moresUp Go FamJam Smiles& Habitz
Kids Timer Hero Frowns

Physical activity and O — ad — O — ad — g

screen time

Sleep ad O O ad — —

Personal hygiene O — — — ad O

@Data not available in app store or the feature not included in the app.

bp: the feature available via paid upgrade (not directly tested in the review).
0: the feature included in the app and tested.

dpaid upgrade for >4 goals.

€Additional paid upgrades: custom order and time length of goals, email, or print reward certificate.
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Table 2. Characteristics of commercially available family goal setting and tracking mobile apps for parents that target other behaviors (as of April 19,

2022).
Apps targeting other behaviors (n=7)
Child Reward  Stellar ChorePad  Punti Reward Points Thumsters
Charts Wallet
App characteristics
Apple App Store (i0S)
Average rating (out of 5) 13 4.6 2.8 4.7 45 4.5 4.8
Number of ratings 4 276 24 6 13 53 717
Google Play (Android)
Average rating (out of 5) 33 _a — — — — 4.2
Number of ratings 405 — — — — — 203
Number of downloads >50,000 — — — — — >10,000
Target child age range specified — — — 6-13 — — —
years
Tested in research studies or trials No No No No No No No
Features
Allows multiple children on family profile b ad (=4 O O ad g
Child user account available on samedevice — — — — — — —
Family network option with children on — — — P — — —
separate devices
Option to choose cartoon icons for child O — — — — — —
Option to choose photo for child ad ad a — O a O
Providesindividually tailored guidanceon — — — — — — —
recommended goals
Can set up multiple goals 0 P o, P O, P ] — a
Allows parents to set rewards O — — — O g —
Can change reward values O — O — —
Visual chart for tracking over time O — — O O —
Additional featuresviapaid upgrade (not — — — pf — — —

reviewed)

8Data not available in app store or the feature not included in the app.

b(J: the feature included in the app and tested.

CP: the feature available via paid upgrade (not directly tested in the review).
dPaid upgrade for >4 goals.

Paid upgrade for >5 goals.

fDaily reminders to track goals.
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Table 3. Apps containing features that allow usersto track health-related goals.

Name of app Description of features

Appsthat track nutrition, food, or mealtime-related behavior s (n=6)

Eat healthier foods (12 types of food choice goals may be selected); cut out unhealthy foods (5 types of food choice

Can select the activities linked to the goal of completing amorning or nighttime routine: eat your breakfast, pack

Cook simple foods, set and clear table, no device at mealtime, cook simple meal with supervision, drink water and

stay hydrated, eat breakfast, help make and pack lunch, learn to read labels on food, make breakfast, make your

Habitz
goals may be selected)
Happy Kids Timer
your lunch
iRewardChart No junk food, sit through the meal, eat fruit
OurHome Kitchen, meals, shopping
S'moresUp
own snacks, help make dinner, learn to read labels on food
Smiles & Frowns

Appsthat track physical activity and screen time behaviors (n=5)

FamJam Exercise

Habitz Physical activity, 2 hours screen time
iRewardChart Exercise

OurHome Exercise

S 'moresUp

45 min
Appsthat track sleep, sleep routine, or bedtime behaviors (n=7)
Go Hero
Habitz

Evening ritual

Happy Kids Timer

Using good table manners, refusing to eat properly (negative), behaving poorly at the table (negative)

Device limitations (homework first, during family time, at school, etc), play outside for 45 min, practice sportsfor

On time bedtime last night, Woke up on time

Can select and complete a series of activities linked to the goal of completing a nighttime routine and going to

sleep (eg, toilet, pajamas, read a book, lights off, go to sleep)

iRewardChart On time to bed

OurHome Bedroom, bedtime routine
Points Bedtime on time

S 'moresUp

Appsthat track personal hygiene—related behaviors (n=6)
FamJam
Habitz

Brush teeth, washing hands
Brush your teeth

Happy Kids Timer

your hands, take a shower or bath
iRewardChart Brush teeth, take bath
Smiles & Frowns

S 'moresUp

No screen within an hour of bedtime, sleep at least 10 hours per day, wake up on time, get ready for bed

Can select the activitieslinked to the goal of completing amorning or nighttime routine: brush your teeth and wash

Brushing teeth, washing up or bathing, not washing or brushing teeth (negative)
Deodorant, brush teeth, take a shower or bath, wash hands

Among the 9 HRB appsin the Apple App Store, OurHome had
the highest number of user ratings (>1500 ratings), followed by
Happy Kids Timer (750 ratings), S moresUp (697 ratings), and
Habitz (642 ratings; Table 1). The highest average user ratings
were obtained for FamJam (4.6 rating) and Habitz (4.4 rating).
The Apple App Store does not report the number of downloads.
Among the 7 HRB apps on Google Play, Happy Kids Timer
had the highest number of user ratings (>19,000 ratings), highest
average rating (4.3 rating), and highest number of downloads
(>1 million). OurHome had the second highest number of user
ratings (>4000 ratings) and downloads (>500,000 downl oads),
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but Points had the second highest average user rating (4.1
rating).

Among the 7 WHRB apps in the Apple App Store, the apps
with the highest user ratings were Thumsters (717 ratings) and
Stellar (276 ratings; Table 2). Thumsters also had the highest
average user rating (4.8 rating), followed by punti (4.7 rating)
and Stellar (4.6 rating). Among the 2 WHRB apps on Google
Play, Child Reward had the largest number of downloads
(>50,000 downloads) and user ratings (405 ratings), whereas
Thumsters had the highest average user rating (4.2 rating).
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Overall, 3 appsexplicitly stated that the apps were designed for
children of specific ageranges. One HRB app (Hahitz) and one
WHRB app (Punti) were targeted for children aged 6 to 13
years. Another HRB app (S moresUp) offered afeatureto select
the age range of children to tailor some of the visuals and
features for 3 separate age groups (4-6 years, 7-10 years, and
>11 years).

Furthermore, 5 apps offered optional features through paid
upgrades, which were described in the apps and app stores. Of
these 5 apps, 4 (80%) apps (iRewardChart, Stellar, Chore Pad,
and punti) included the paid option to remove limits on 2
existing features—the number of child profiles and the number
of goals. The paid upgrade optionsin the fifth app, Happy Kids
Timer, allowed the parents to specify rewards, to customize the
order and time length of goals, and to email or print reward
certificates. In addition, punti offered paid upgrade options to
sync multiple devices on afamily network and to provide daily
reminders about tracking goals.

In areview of the app store descriptions, information within
the app, and devel oper websites, research was only mentioned
on thewebsitesfor 2 apps, Hahitz and S'moresUp, which stated
that research was consulted to inform the devel opment of these
apps. The Habitz website described that the development team
included expertsin nutrition, psychol ogy, and pediatric behavior,
and it also mentioned that the team had conducted internal
testing of the app, but no details were provided. Searches of
scientific databases did not reveal any publications indicating
that the apps had been tested in published clinical trials or other
studies.

Quality Evaluation

The MARS quality rating tool demonstrated high internal
consistency and reliability for rating the goal-setting and
tracking apps, with a Cronbach a of .92 for the total score, and
high scores for the 4 subscales. engagement (a=.80),
functionality (0=.85), aesthetics (0=.88), and information
(a=.82).

The MARS app quality ratings for each reviewed app and
overal for the 16 apps are reported in Table S1 in Multimedia
Appendix 1. Overall, the apps had amean total score of 3.4 (SD
0.5). Among the HRB apps, Habitz had the highest score of 4.2,
followed by Smiles & Frowns (score 4.1) and FamJam and Go
Hero tied for third (score 3.8). In addition, Habitz had the
highest subscale scores for engagement, aesthetics, and
information, whereas Smiles & Frowns had the highest score
for the functionality subscale. For the top-ranked WHRB apps,
Thumsters ranked first (score 3.9), followed by Reward Chart
(score 3.2), Points Wallet (score 3.2) and punti (score 3.2) tied
for the second. Thumsters had the highest subscale scores for
engagement, functionality, and aesthetics, and it tied with
Reward Chart and Points Wallet for the highest score on the
information subscale score.

With regard to the lowest ranked HRB apps, iRewardsChart
and Points ranked lowest in total score and ranked low in most
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of the subscales, except for functionality. Comparably, among
the WHRB apps, Child Reward and Stellar ranked the lowest
overal, with Child Reward receiving a score of 1.9 in the area
of information and Stellar receiving a score of 1.9 for the
engagement subscale. With regard to the 6 goal-setting scores,
we observed that Child Reward and Stellar had the lowest
scores, with Stellar receiving the lowest scores of all ranked
categories, with a consistent 1.5 score in 5 out of the 6
goal-setting categories.

Table S1 in Multimedia Appendix 1 lists the scores for the 6
app-specific items that reflected reviewers' perceived impact
of the apps on aspects of goal setting and goal tracking. Among
the HRB apps, 4 apps (Habitz, Smiles & Frowns, FamJam, and
Go Hero) received 24.0 in at least 4 of the 6 items. Smiles &
Frowns had the most items scored at 4.5, followed by Habitz
and Go Hero. At the same time, Habitz was ranked first in the
important category of behavior change, and 4 other apps tied
for the second highest score in behavior change (score 4.0).

Among the WHRB apps, Thumstersreceived the highest ratings
on the app-specific items, with ascore of 4.5 on 4 of theitems.
Reward Chart had the next highest ratings, with ascore of >3.5
on 4 items. Thumsters scored the highest on the behavior change
item (score 4.0), followed by Chore Pad (score 3.5).

Figure S1 in Multimedia Appendix 1 illustrates the ranking of
the total score for each app, with the HRB apps in black and
the WHRB apps in gray. Notably, 8 of the top 9 ranked apps
were HRB apps. The exception was Thumsters, which ranked
third overall and received the highest total score among the
WHRB apps.

This pattern was consistent in the mean comparison tests of the
MARS quality scores for the HRB apps and the WHRB apps,
aspresented in Table 4. We observed asignificantly higher total
score for the HRB apps (mean 3.67, SD 0.34) compared with
the WHRB apps (mean 3.09, SD 0.46; P=.02). Among the
subscales, the engagement subscale was higher for the HRB
apps (mean 3.60, SD 0.30) compared with the WHRB apps
(mean 2.86, SD 0.60; P=.01), and the information subscale was
higher for the HRB apps (mean 3.03, SD 0.44) compared with
the WHRB apps (mean 2.86, SD 0.3; P=.01). The functionality
and aesthetics subscalesdid not differ significantly between the
2 groups.

Among the app-specific items on reviewers' perceived impact
of the apps on goal setting and goal tracking, we observed that
three of the six items were significantly higher for HRB apps
versus WHRB apps: (1) knowledge (HRB apps: mean 3.83, SD
0.43; WHRB apps: mean 3.00, SD 0.91; P=.02), (2) attitudes
(HRB apps: mean 3.83, SD 0.35; WHRB apps: mean 2.86, SD
0.9; P=.01), and (3) behavior change (HRB apps: mean 3.78,
SD 0.44; WHRB apps: mean 3.07, SD 0.53; P=.02). The 2
groups of apps did not differ significantly in the perceived
impact of the apps on awareness, intention to change, or help
seeking.
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Table 4. Comparison of Mobile App Rating Scale scores for apps targeting health-related behaviors versus other apps.

Apps targeting health-related behaviors (n=9),  Appstargeting other behaviors (n=7), P value
mean (SD) mean (SD)
App quality
Total score 3.67 (0.34) 3.09 (0.46) .02
Subscales
Engagement 3.60(0.3) 2.86 (0.6) 01
Functionality 4.04 (0.61) 3.70(0.61) .18
Esthetics 4.02 (0.69) 3.33(0.54) .08
Information 3.03(0.44) 2.48(0.3) .01
App-specific items (perceived impact on goal setting or tracking)
Awareness 3.83(0.66) 3.21(0.95) 13
Knowledge 3.83(0.43) 3.00(0.91) .02
Attitudes 3.83(0.35) 2.86 (0.90) .01
Intention to change 3.83(0.35) 2.93(1.02) .07
Help seeking 3.28 (0.44) 2.93(0.73) 37
Behavior change 3.78 (0.44) 3.07 (0.53) .02

Discussion

Principal Findings

In summary, more than half of the 16 goal-setting and tracking
apps in this review targeted HRBs, which included behaviors
related to nutrition and mealtime, physical activity and
screentime, sleep, and persona hygiene. Only 3 apps were
tailored for specific agesof children, including 2 appsfor middle
childhood to early adolescence, and 1 app for 3 age groups
spanning from 4 years through adolescence. No evidence was
found indicating that any of the apps had been tested in clinical
trials, experimental studies, or other studies. Most of the apps
offer features for personalizing the user experience of tracking
multiple children, and some of the apps offer the option for both
parentsand children to directly usethe appstogether asafamily.
However, none of the apps provided individually tailored
assessments or guidance to recommend specific goals for each
child, and none suggested using the app in coordination with
their children’s health care provider.

The app quality assessment indicated an overall moderate app
quality and substantial variation in quality ratings, with only a
handful of apps consistently scoring high across subscales and
app-specificitems. Among the HRB apps, Habitz had the highest
MARS quality rating and the third-highest user rating in the
Apple App Store, and among the WHRB apps, Thumsters
ranked the highest on both. Aside from these 2 apps, the rank
order of appsin our MARS quality ratings and in the average
user ratingsfrom the app storeswerefairly inconsistent. Ranking
the apps and descriptive subgroup analysis revealed a pattern
of higher quality ratings in the HRB group than the WHRB
group, including the MARS total score, the engagement and
information subscales, and the app-specific items about
perceived impact on knowledge, attitudes, and behavior change.
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Comparison With Prior Work

To our knowledge, this is the first review of commercialy
available mobile appsthat specifically target parentsand include
goal-setting features. Three recent reviews of commercialy
available mobile apps targeting HRBs are relevant for
comparison with our study because the authors reported that a
substantial proportion of the reviewed appsincluded goal-setting
BCTs, ranging from 18.1% (47/259, including 17 “habit
trackers’) [ 18] to 32% (8/25) [17] to 56% (15/27) [16]. The key
difference is that these reviews focused on apps that targeted
children and adol escents asthe primary usersrather than parents.
Although 7 of the 9 HRB appsin our review provided the option
for children to directly use the apps in addition to the parents,
none of the appsincluded in those reviews overlapped with the
apps reviewed in our study. Possible reasons for the lack of
overlap are that the authors reviewed apps that were available
on the app stores in their respective countries and in different
years—ours in the United States in 2021 versus the others in
Australiain 2013 [16] and in 2016 [17] and Canadain 2018 to
2019 [18].

Two of these reviews assessed app quality using the MARS
tool [17,18]. Schoeppe et al [17] reported a mean MARS total
score of 3.6 out of 5 possible points for the 25 nutrition and
physical activity—focused apps (range 2.4-4.4), indicating
moderate quality, but the subgroup of 8 apps with goal-related
BCTs had a higher mean of 4.0 and less variation (range
3.6-4.4). Brown et al [18] indicated that the mean MARS total
score for the 259 nutrition-related apps was also 3.6 (range
2.2-4.7), or moderate quality, and indicated a similar mean of
3.5 with less variation (range 3.2-4.2) for the subgroup of 17
apps in the “habit tracker” subgroup. In comparison, in this
review, all apps included goal setting or tracking, with a mean
MARS total score of 3.4 (range 2.5-4.2), and the subgroup of
HRB apps, most of whichincluded nutrition or physical activity,
had a dlightly higher mean of 3.7 (range 3.2-4.2). Thus, the
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quality scoresfor the HRB subgroup in our study fell in between
the relevant subgroups in the reviews by Brown et al [18] and
Schoeppe et al [17].

The highest scoring MARS subscale was functionality for the
review by Schoeppeet al [17] (4.10 overall; 4.3 goal subgroup),
Brown et a [18] (4.0 overall; 4.0 habit tracker subgroup), and
our review (3.9 overal; 4.0 HRB subgroup). However, the
reviews differed in the lowest-scoring MARS subscae.
Engagement was lowest for the review by Brown et a [18] (2.9
overal; 3.3 habit tracker subgroup), whereas information was
lowest for the review by Schoeppe et al [17] (2.8 overadl; 3.2
goal subgroup) and our study (2.8 overall; 3.0 HRB subgroup).
These findings across reviews suggest that commercia apps
for parents and children that focus on HRBs or use goal setting
as a BCT tend to perform well on the functionality domain of
MARS, which includes performance, ease of use, navigation,
and gestural design, but they may be weaker on theinformation
and engagement domains.

In the third review, Burrows et al [16] noted that none of the
27 apps related to child weight management that were
commercialy available in 2013 were tested through research
studies, which was aso found in our review. They also noted
that most of the app developers did not report on the
involvement of content area experts, which was the same for
all but one of the appsin our review. Furthermore, most of the
appsin the review by Burrows et a [16] contained content that
they deemed was not consistent with relevant best practices,
that is, national dietary guidelines. Although the review by
Burrows et a [16] did not include a quantitative quality
assessment using a tool, such as MARS, the findings are
consistent with our finding related to the information domain
of MARS. Theitems comprising thisdomain include clear and
achievable goals, correct and comprehensive information,
credibility of the app source or developer, and the scientific
evidence base of the app [24]. In our review, credibility and
evidence base were consi stently the lowest-scoring items, which
reduced information domain scores. This finding of a low
information domain score driven by low ratings on the
credibility and evidence base items is also consistent with
reviews of commercially available appsfor adultsthat focus on
nutrition, physical activity, and other health promotion behaviors
[20,29].

Although the HRB apps with goal-setting features reviewed
here were not tested through research, the specific HRBs that
the apps targeted through predefined goal options were largely
consistent with the current scientific literature and best practices
related to child and adolescent health. For example, 3 of the 6
appsthat target nutrition and mealtime behaviors had predefined
goa options on child consumption of specific healthy and
unhealthy food options, such asincreasing intake of vegetables,
fruit, or water, and decreasing intake of junk food (eg, fast food
and sugar-sweetened beverages). Promoting goals targeting
these behaviors has the potential to positively influence child
dietary patterns based on the existing scientific evidencerelated
to these broad behaviors [23,30-35]. Similarly, 4 apps offered
predefined goal options for increasing physical activity (eg,
general exercise, outdoor play, and practicing sports) and 2 apps
included goal options for limiting screen time, reducing total
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screen time, and contingent access to electronic devices. Both
increased physical activity and decreased screen time have been
consistently linked to health and other benefits for children
[36-40]. Moreover, 7 of the apps included sleep and bedtime
routine behaviorsfor goas. Both sleep duration and deep quality
have been associated with anumber of health-related outcomes
in children, such as physical development, cognitive
devel opment, emotional and behavioral problems, and excessive
weight gain [41-44]. Furthermore, 6 of the apps included
predefined goals related to persona hygiene in children, such
as brushing teeth, washing hands, and bathing, which support
current oral health guidelines [45,46], effective public health
hand hygiene strategies [47-49], and other benefits for young
children related to sleep and emotional connection with
caregivers [50]. Therefore, athough the parent-targeted apps
we reviewed have not been individually tested for efficacy, our
findings suggest that some of the apps focus on HRBsthat have
a genera scientific evidence base and could potentially be
leveraged for health promotion and chronic disease prevention.

Interestingly, our review identified a smaller number of
commercialy available parent-targeted apps than the number
of child-targeted appsidentified in previousreviews, even after
restricting to apps that include goal-related features [18]. The
large number of mobile apps targeting young children as the
primary users is inconsistent with the vast scientific literature
that has established the crucia role of parental influence and
environmental changes in shaping children’s behavior before
adolescence[14,15,51]. Thisnotion is supported by the concept
of parental health-related empowerment by Gago et a [15],
which they define as “the process by which parents realize
control over their life situation and take action to promote a
healthier lifestyle” Their work demonstrated that increasing
parental empowerment can improve weight-related parenting
practices, which in turn can influence children’s behaviors and
promote prevention of obesity and chronic diseases.

Limitations

Although this is one of the only objective reviews of
parent-targeted goal-setting apps for child-focused behavior
change, we acknowledge itslimitations. Although astrength of
the evaluation process was the use of a validated instrument
that has been successfully used in many previous studies and
provides valuable insights, the evaluation did not include using
the apps with the target population of parents. It is possible that
parents would have rated the quality domains differently, thus
limiting the inferences we can make regarding the utility and
engagement features. Although theinclusion of actual use-case
testing was not feasible and outside of the scope of the review,
this can be pursued in future research.

Second, because of the dynamic nature of the app stores that
do not indicate the number of apps meeting search criteria, it is
possiblethat eligible apps could have been missed. We mitigated
this challenge by using multiple search terms and by using a
snowball approach of reviewing similar apps recommended by
the app store when viewing each app that appeared in the
searches. Finally, we did not directly test featuresthat were only
available through paid upgrades to maintain consistency across
the apps and because paid versions are likely not accessible for
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al parents. It is possible that some of the MARS ratings,
particularly the app-specific items, may have scored higher
when including the paid upgrades.

Implications for Research and Practice

The overall average app quality was rated as moderate in this
review of commercially available apps that target parents to
facilitate goal setting and tracking for child behavior change.
Of note, several of the apps were rated as high quality,
particularly among the appsthat target HRBS, and several were
rated as having strong potentia to generate changes in
knowledge, attitudes, and behaviors. However, even the apps
with high-quality ratingslack documented evidence of efficacy.
Although the field of mHealth continues to grow along with
technological advances, potentid mHealth adaptations of
existing behavioral intervention strategies may or may not offer
improvement over traditional delivery formats; for example, Is
goal setting more effective for parents when they are prompted
during a conversation with their child’'s physician or when they
are prompted by a mobile app while they are at home [52]?
Furthermore, the context in which parents interact with mobile
apps related to goal setting and tracking will likely influence
the effectiveness on behavior initiation and maintenance. For
example, a parent could set a goal to initiate a new food
purchasing behavior during avisit with anutritionist at apublic
assistance program, then use a mobile app provided by the
nutritionist when they go home to track goal progress, receive
ongoing reinforcement, and share their progress with the
nutritionist [53-55].

The provision of evidence supporting the impact of the appsis
relevant for parents, clinicians, and other health professionals
and could positively influence parent uptake if an app was
supported scientifically. An evidence-based rating system could
guide health professionalsin identifying the most effective apps
to recommend to parents of children in clinical settings and
public health programs[56]. Thisiscritical given that behavior
change can be a challenging process and may require repeated
attemptsto be successful. Although the apps reviewed here may
be efficacious, health professionals and parents currently have
no basisfor recommending or selecting an app for their families.
In addition, appsthat have not been proven effective could waste
parents’ time and energy on strategies that are not likely to
improve the target behavior. This represents a missed
opportunity to engage parentsin evidence-based strategies, and
in some cases, it could potentially pose an ethical dilemma if
health care professional s recommend ineffective appsto parents.
Future app development and research should focus on this
opportunity.

More research is needed to assess whether using a mobile app
for parents to set and track goals for child HRBs is effective
using existing apps or newly developed apps. Furthermore,
future research should examine which specific goas or
combination of goals within each behavior domain are most
important, how they interact with each other, and the
mechanisms that lead to changes in health outcomes [57]. For
example, while it has been established that certain aspects of
children’s eating routines such as family member presence,
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frequency of family meals, frequency of fast food consumption,
positive mealtime atmosphere, parental modeling, and longer
meal duration are associated with diet quality and health
outcomes [58-61], it is difficult to establish the mechanisms
that lead to weight-related outcomes of these routines and
practices. Furthermore, the dietary and weight-related goal's of
motivated parentstrying to establish positive mealtime routines
and climates can be easily thwarted by factors such as strong
child food preferences, preservation of the child's self-esteem,
desire for conflict avoidance, and inflexible time and finances
[62].

Although parents were the primary users of the apps in this
review, most of the HRB apps also offered options for the
children to engage with the app, either as another user on the
parent’s phone or on the child’s own device, linked together as
a family. These features offer the opportunity to include the
whole family in change, which could potentially enhance the
impact of the apps as family-based interventions. A small but
growing body of research is beginning to explore the delivery
of family-based interventions through mobil e apps, which show
promise, but much more research needs to be done [63-65].
This could also provide an opportunity for parents to connect
with the children’s health care provider to share the family’s
goa progress data for remote monitoring and feedback. An
important dimension to exploreis devel opmentally appropriate
levels of involvement for children of different ages, potentially
with moreinvolvement as children age. A notable gap identified
in this review was the lack of goal-setting apps for parents of
young children, with only onetargeting parents of children aged
4 to 6 years and none targeting parents of children aged <4
years. During the infant, toddler, and preschool years, parents
obviously exert a great influence on their children and have
great potential to initiate healthy behaviors even at those young

ages.

Finally, another gap identified in this review was that none of
the apps provided validated assessmentsto guide goal selection
or other individually tailored guidanceto help recommend goals
for children based on their unique needs. Previous research has
demonstrated the feasibility and effectiveness of guided goal
setting in in-person intervention settings [66-68], and more
research is needed to extend and evaluate this strategy using
mHealth and mobile technology in general.

Conclusions

This review identified several high-quality commercialy
available apps that target parents with a focus on goal setting
and tracking for child behavior change, both for HRBs and for
non-health-related behaviors. However, these apps lack
documentation of research-tested effectiveness. Future research
should address this gap in the literature. In particular, more
research is needed to assess the effectiveness of leveraging
mobile appsto facilitateindividually tailored guided goal setting
for parents of young children. In addition, future research should
explore options for integrating parent-focused apps as a
complement to and reinforcement of health professionas
interactions with parents around goal setting and tracking.
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Abstract

Background: Research suggeststhat expectant and new mothers consult and value information gathered from digital technologies,
such as pregnancy-specific mobile apps and socia mediaplatforms, to support their transition to parenting. Notably, thistransitional
context can be rich with profound physiological, psychological, and emotional fluctuation for women as they cope with the
demands of new parenting and navigate the cultural expectations of “good motherhood.” Given the ways in which digital
technologies can both support and hinder women’s perceptions of their parenting abilities, understanding expectant and new
mothers’ experiences using digital technologies and the tensions that may arise from such use during the transition to parenting
period warrants nuanced exploration.

Objective: This study aimsto understand mothers' use of digital technologies during the transition to parenting period.

Methods: A descriptive qualitative study was conducted in a predominantly urban region of Southwestern Ontario, Canada.
Purposive and snowball sampling strategies wereimplemented to recruit participants who had become a parent within the previous
24 months. Researchers conducted focus groups using a semistructured interview guide with 26 women. The interviews were
audio recorded, transcribed, and thematically analyzed.

Results: Participants’ experiences of using digital technologies in the transition to parenting period were captured within the
overarching theme“balancing the tensions of digital technology usein thetransition to parenting” and 4 subthemes: self-comparison
on social media, second-guessing parenting practices, communities of support, and trusting intuition over technology. Although
digital technologies purportedly offered “in-the-moment” access to community support and health information, this came at a
cost to mothers, asthey described feelings of guilt, shame, and self-doubt that provoked them to question and hold in contention
whether they were a good mother and using technology in a morally upright manner.

Conclusions: These findings raise critical questions concerning the promotion and commercialization of digital technologies
and the ways in which they can further push the boundaries of hegemonic parenting practices, provoke feelings of inadequacy,
and compromise well-being among expectant and new mothers.

(IMIR Pediatr Parent 2023;6:48934) doi:10.2196/48934
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motherhood; parenting; digital health; apps; social media; mother; parent; technology use; use; computer use; interview; interviews;
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Introduction

Background

Expectant parents, predominantly mothers, regularly use
internet-based resources such aswebsites, internet-based forums,
and blogsfor informational needs, accessto services, and social
support during the transition to parenting [1-4]. The transition
to parenting period consists of 4 stages—pre-conception,
pregnancy, labor, and postpartum—which uniquely mark the
time in a person’s life when they become a parent for the first
time or add another child to their family [1,4]. These stageswill
inevitably vary from person to person depending on their unique
family dynamic and health circumstances[1,3,4]. Nonethel ess,
advancesin digital technologies (eg, computers, web cameras,
wearable technologies, smartphones, and internet-based
applications), along with the introduction of social mediain the
mid-2000s, have expanded the technol ogical landscapein which
expectant and new parents gather information and connect with
others to support their parenting practices throughout these
nascent stages of parenthood [5]. During the transition to
parenting, recent studies suggest that new and expectant mothers
consult and val ueinformation gathered from digital technologies
such as pregnancy-specific mobile apps and social media
platforms such as YouTube to search for signs of normality and
risks of illness and to find a maternal community [1,5]. Social
mediaand pregnancy apps have been found to promotewomen's
well-being by reducing feelings of isolation and improving their
own and their new or developing infants' health outcomes by
providing immediate accessto medical information and how-to
videos on infant care [1,6,7].

The proliferation of digital technologies, particularly within the
health and medical sector, offers expecting parents endless
opportunitiesand novel waysto usetheir persona digital devices
to monitor, photograph, index, catalog, video record, and
comparetheir maternal bodiesto othersin real time[8]. Within
the transition to parenting period, comparing and evaluating
one's pregnant body and the devel oping fetus or newborn against
those of other pregnant and fetal bodies has become a
normalized parenting practice and way to “do pregnancy” [9].
In fact, pregnancy-related apps are the most-used health apps
[10] and the number of pregnancy app downloads that offer
expectant parents an avenue to self-monitor their bodies and
that of their growing fetus continues to increase yearly across
major app platforms [9]. For example, as of May 2023,
Pregnancy +, the most popular pregnancy tracking app available
on the Apple App Store and Google Play, has an estimated 50
million users worldwide [11]. Within the highly competitive
commercialized app world, pregnancy apps are marketed
specifically to cisgender women to document and benchmark
their prenatal and early parenting practices asataken-for-granted
aspect of parental care and marker of being a “good mother”

[9.

Thewidespread datafication and dataveillance [12] dligned with
the ideals of good motherhood within North American culture
encourages mothers' devel opment of self-knowledge and peace
of mind through daily digital technology use; these practices
simultaneously reinforce sociotechnical structures and systems
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that allow corporate entities such as app developers and
technology conglomeratesto track and mine data for enhanced
business intelligence and performance [9]. Within this context,
datafication refers to personal behaviors such as bodily
movements, thoughts, and emotions that are monitored and
quantified through digital interfacesto produce datathat can be
analyzed and explored to deepen our understanding of human
behavior [12]. Dataveillance, on the other hand, is a concept
that refers to the broader internet-based environment wherein
datafication occurs and the ways in which users personal
behaviors are constantly being watched and guided by the
technical infrastructure they are interacting with [12].

On Guilt in the Transition to Parenting

The transition to parenting is a period rich with profound
physiological, psychological, and emotional fluctuations for
individuals as they cope with the demands of new parenthood
and navigate cultural expectations of successful parenting.
Specifically, women are charged with the responsibility to take
it upon themselves to enter the ranks of performing good
motherhood [3,13]. As some research notes, North America’'s
cultural ideology of good motherhood askswomen to givetheir
all—physically, emotionally, psychologically, and
intellectually—at all times, which consequently presentswomen
with amodel of nearly unachievable expectations [14]. Within
the transition to parenting period, good motherhood in North
America is associated with women showing unrelenting
consideration, care, and love for their expectant or new infants
by willingly engaging in vigilant self-care and
information-seeking practices to ensure a healthy pregnancy,
delivery, and optimal infant development during the early
postpartum years [15].

With such demanding sociocultural expectations placed on new
mothers, it is foreseeabl e that mothers regularly report feeling
guilty when they do not or cannot exude the narrowly defined
socia standards of good motherhood, which positions White,
heterosexual, cisgender, and middle-class mothers as normative
[14,16,17]. In fact, maternal guilt is so pervasive in North
American culture that it is considered an expected, amost
inherent aspect of mothering norms by some scholars [14,18].
In psychological terms, a person experiences guilt—a negative
evaluation of their own behavior or attitude—when they become
conscious that they have wronged someone el se; guilt involves
criticizing one's actions specifically [ 19].

In this way, North America's cultural expectations of good
motherhood areinextricably linked to women’s“moral selves,”
asthey are expected to navigate a social system with purported
“right” and “wrong” ways to mother [14,18,19]. For example,
the “right” way to mother may involve having an unmedicated
birth; breastfeeding; and feeling only joy, happiness, and
gratitude for the privilege of becoming a mother during the
postpartum period. Therefore, the“wrong” way to mother might
consist of drug-involved labor (eg, the use of anarcotic for pain
relief); formula feeding; and expressing feeling sad, angry, or
otherwise disappointed following a new baby’s arrival [13].
Theidealized good mother isthereby “involved,” always present
and attentive to the needs of their infants or children, a constant
model, guide, and teacher [20]. Through this lens, North
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American mothers are set up to experience constant maternal
guilt in a cultural landscape that positions any shortcoming of
meeting “right ways’ to mother as a personal, moral failing.

In relation to digital technologies, experiences of guilt are
amplified through the perpetual supply of curated content by
other mothers [17]. Despite the potential benefits that
pregnancy-specific apps and social media platforms offer
mothers as tools for health information seeking and finding
social support, the use of these technologies has been found to
perpetuate feelings of guilt, shame, inadegquacy, and self-doubt
that are bound up within cultural expectations of good
motherhood [17-19]. For example, research that focused on
mothers' use of digital technologies during the perinatal period
found that they reported feelings of anxiety in relation to the
developmental milestones of infants described in the apps[13].
Although these indicators of developmental milestones are
meant to act as resourcesfor parents, the very existence of such
guidelines perpetuates normative standards by which parents
inevitably compare their infants against a bell curve [13].

Consequently, social media can be seen to extend spaces of
comparison among mothers with negative repercussions. For
example, research has found that mothers who spent
considerable time on social media after giving birth to connect
with abroader maternal community and share information about
their new infant expressed feelings such as failure, enhanced
anxiety, and doubt in relation to their own parenting abilities
[13]. Such feelings of insecurity were amplified among mothers
exposed to the posts of other mothers, who by comparison
appeared to effortlessly return to their prebaby body or better
manage their overlapping roles as mothers, partners, and workers
[13].

Objectives

In this paper, we present key findings from a larger qualitative
descriptive study [21], where we explored expectant and new
parents’ use of digital technologies within the transition to
parenting period [1]. This study generated many rich findings
and provided novel insightsinto arelatively understudied area
of inquiry asit focused on new parents’ experiencesusing digital
technologies across preconception to postpartum periods to
support their early parenting practices [1]. This paper focuses
on the findings that identify how new and expectant mothers
negotiated tensions of resultant guilt with perceived gains
through their use of digital technologies within the transition
to parenting period. By using a sociotechnical perspective [22]
to interpret the mothers' experiences, we show how new and
expectant mothers' digital technology useisacomplex process
that encompasses awide range of nuances and cannot be smply
categorized as entirely “good” or “bad.”

Methods

Theoretical Perspective

The current ubiquity of digital technologies makes it difficult
to differentiate between one's internet-based and offline self
[15,22] and, by extension, internet-based and offline forms of
parenting. Through a sociotechnical lens [22], digital
technologies extend and redefine users' thoughts, emotions,
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movements, curiosities, interests, and physical bodiesinto sites
of information represented asadigital code. Humans navigation
of their social world and place within it—their practices of
selfhood are then understood as information sites [22].

Although digital technol ogies have been found to bring moments
of relief and companionship to expectant and new mothers[1,4],
research that explores the nuances of new and expectant parents
experiences with guilt alongside perceived gains as they relate
to digital technology use throughout the transition to parenting
remains scarce. When it comes to understanding mothers
experiences particularly with digital technologies, scholarsnote
the importance of considering the layered contexts where the
domestic and social demands of women'’slives overlap in their
roles as mothers, partners, friends, consumers, citizens, and
employees [20,23].

Recruitment and Participants

This study was conducted from 2018 to 2019 in a predominantly
urban region of Southwestern Ontario, Canada. Researchers
used a purposive sampling strategy along with a snowball
sampling technique [24] to recruit adults who had become
parents within the past 2 years. Participants were recruited
through flyers posted in community spaces with high volumes
of new parents, such as day care centers, family health clinics,
public heath clinics, and children's play centers. Digital
recruitment flyers were aso distributed on internet-based
as Facebook and Twitter. To be eligible to participate in the
study, participants had to (1) identify as a new or expectant
parent who transitioned to parenting within the last 2 years, (2)
identify as aged between 16 and 35 years, and (3) speak fluent
English. The age bracket was set to an upper limit of 35 years
asthehealth care needs and risks of women who are of advanced
maternal age tend to be different, and they tend to have
generationally different levels of education, financia stability,
life experience, and emaotional maturity. All eligible parents
provided written informed consent and were given a US $15
honorarium for their participation before data collection began.

Ethical Considerations

Ethics approval to conduct this research was granted by the
nonmedical research ethics board of Western University
(2020-114165-36905). All participants were provided with a
letter of information and gave their consent to participatein the
focus groups and follow-up interviews. Each participant was
assigned a study ID number to protect their anonymity.

Data Collection and Analysis

Focus groups was chosen as the method of data collection asit
honorsthe coconstruction of knowledge between group members
and has been used to engage in meaningful dialogue with new
parents [21]. In-person focus groups and follow-up interviews
were conducted by members of the interdisciplinary research
team. Researchers met participants in pre-agreed locations,
including a children’s center, public libraries, and a shelter.
Before beginning each focus group, the researchers administered
ademographic questionnaireto the parentsto capture descriptive
characteristics. The main area of inquiry that guided the focus
group discussions was parents’ use of and experiences with
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digital technologies—including pregnancy apps, infant care
apps, socia media, internet-based support groups, and
internet-based health information resources—during their
transition to parenting. Participants were asked to reflect on
their experiences during the 4 phases of the transition to the
parenting period, and probing questions were asked to elicit a
deeper discussion of their experiences and interactions with
digital technologies. Participants contributed insights based on
hearing the responses from others and were prompted by focus
group facilitators. All focus groups were audio recorded and
transcribed verbatim. Facilitators took field notes throughout
the focus groups to capture additional data, specifically
nonverbal communication, which could not be documented
through digital audio recordings.

Data analysis followed an iterative thematic approach [21,25].
Iterative thematic analysis within the context of qualitative
research is a systematic approach to data analysis that is used
to identify, analyze, and report patterns or themes within adata
set of textual, audio, or visua information [21,25]. Thisdynamic
approach involves multiple rounds of data examination and
theme refinement to gain a deeper understanding of the
underlying meanings and patterns present within the data set
and isparticularly useful when examining complex, multifaceted
issues [21]. In following this process, each member of the
research team individually analyzed the focus group transcripts
and field notes to generate an initial coding matrix. Thematic
coding wastracked using atabular matrix with supporting quotes
from the transcripts as a semantic guide. Members of the
research team iteratively compared their initial codes and
emerging insights to coconstruct thematic findings through
in-person meetings. Recruitment and data analysis occurred
simultaneously and ended once data saturation was achieved
when no new themes were generated within focus group
discussions or among research team membersthrough iterative
analytic discussions[21].

Triangulation and reflexivity were used as mechanismsto ensure
rigor and trustworthiness across thematic findings[21,26]. The
goal of triangulation within the context of qualitative research
isto strengthen the credibility of findings by cross-referencing
information from multiple sources or perspectives (ie,
researchers) to confirm and strengthen the interpretation of
themes or patterns identified in the data. Triangulation is a
process that reduces the potential for bias and enhances the
reliability of interpretation across multiple data sources [26].
Members of the research team further practiced reflexivity to
enhance the rigor and validity of the findings. Reflexivity isa
vital component of rigorous qualitative research asit promotes
researchers’ self-awareness and active engagement within the
research process through acknowledgment and examination of
their own beliefs, biases, and assumptions that they bring to
their work and how these factors shape their data analysis and
interpretative processes. When examining the respective
positionalities and lived experience of the researchers within
the context of this research, it is important to note that all
members of the research team who participated in the data
analysis process came from academic backgrounds, including
nursing, doula studies, public health, and health professional
education, and that most also identified as parents. The research
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team members' children ranged in age from 7 to 30 years at the
time of data collection. Owing to their diverse experiences
within the transition to parenting period at thetime of their child
or children’s birth, research team members offered different
perspectives regarding their personal engagement with digital
technologies to support their parenting to bring to the data
analysis process. As such, each team member relied on
interrelational reflexive practice to guide their dialogues with
each other and challenge their own tacit assumptions about
using digital technologies within the transition to parenting as
codes and eventual themes were identified.

Results

Overview

In total, 26 individuals who identified as heterosexual women
participated in the study across 10 in-person focus groups (2-4
mothers/focus group). Overall, the age of the participantsranged
from 17 to 35 years: 31% (8/26) of the participants were aged
<20 years, 15% (4/26) of the participants were aged between
21 and 29 years, and 38% (10/26) of the participants were aged
between 30 and 35 years. Most participants (18/26, 69%)
identified as White, and 12% (3/26) of the participantsidentified
asracialized. In terms of marital status, half of the participants
(13/26, 50%) identified as married; 27% (7/26) of the
participants identified as single and never married; and 4%
(1/26) of the participants identified as separated from their
partner. Regarding employment status, one-third of the
participants (9/26, 35%) identified as unemployed, 27% (7/26)
of the participantsidentified as a full-time employee, and 12%
(3/26) of the participants identified as a part-time employee.
Educational background differed among participants at thetime
the study was conducted; of the 26 participants, 7 (27%) were
in the process of completing their secondary school diploma, 1
(4%) held a high-school diploma, 1 (4%) held a community
college certificate, 10 (38%) held a university undergraduate
degree, and 2 (8%) held a university undergraduate degree as
well as a graduate degree. Finaly, the socioeconomic status
across the participants varied as well; 15% (4/26) of the
participants reported a yearly household income of <CAD
$20,000 (<US $14,814); 12% (3/26) of the participantsreported
ayearly household income between CAD $20,000 (US $14,814)
and CAD $50,000 (US $37,037); 15% (4/26) of the participants
reported ayearly household income between CAD $50,000 (US
$37,037) and CAD $99,999 (US $74,073); and 19% (5/26) of
the participants reported a yearly household income of >CAD
$100,000 (>US$74,074). It isnotable that recruitment strategies
wereinclusive of al genderswho become pregnant and a parent;
however, al those who expressed interest in the study and
enrolled as participants were assigned female at birth.

Overall, participants’ experiences of using digital technologies
within the transition to parenting period were analyzed and
captured within the overarching theme “balancing the tensions
of digital technology useinthetransition to parenting” and four
subthemes: (1) self-comparison on social media, (2) second
guessing parenting practices, (3) communities of support, and
(4) trusting intuition over technology.
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Balancing the Tensions of Digital Technology Usein
the Transition to Parenting

Participants expressed concerns that their prior digital
technology habits were encroaching upon their newfound
parenting moments and responsibilities. Navigating smartphone
and social media use during infant feeding, sleeping, and
bonding time constantly put participants in a conflicted space
between fedlings of relief and normalcy with respect to their
prebaby behaviorsand guilt for using it oncetheir baby arrived.
For example, they described how they became hyperaware of
how frequently they used their smartphone around their new
baby:

I’'mon it all the time. But not when he— don’t like
to do it when he's around. So, if he's busy I'll do it,
but | don't like to be on it while he's playing. Like |
want to be interactive with him, but I'm till on it as
much as | was before. [T1]

Participants al so recognized how frequently they were on their
phone and expressed feelings of guilt, recognizing that not all
the time they spent on their device was in service of good
motherhood (ie, looking up information or educational sources):

| do fed a little bit, like, I'm on my phone too much,

like, | feel like it's always in my hand or, like, I'm

always on it. And, like, not reading, like, you know,

its not like I'm reading something super

informational or educational, right. [T6]
There were also times when participants used their smartphone
to augment pragmatic and essential parenting responsibilities
such as breastfeeding, which caused them to question their
technology use habits. The following quote demonstrates how
aparticipant balanced their necessity to stay awaketo breastfeed
using a smartphone as an aid:

...smartphone scrolling was almost just away...to stay
awake while nursing her.... | sometimes will use it
just to like play candy crush or just to kind of stay
awake or even if I'm Googling something that she's
doing like it's probably not the best, but [my
smartphone is] always near me. [T7]

Participants' technology usewas mirrored back to them by their
infants. One participant felt guilty about using her phone as an
entertainment source for her toddler after noticing that they
picked up on how to use its touchscreen interface and “ swipe”
notifications out of the way:

If my child is watching a show on my phone and a
text message pops there, she’s only 19 months, she
can swipe it out of the way. Swipesit out so that it's
off the screen. But I'm like is this my doing that |
allow this. And then | feel guilty, but then I'm so
exhausted. [T12]

These participants undoubtedly questioned the presence of their
smartphone and their use of them in front of their infants as
they reflected on feelings of guilt and perceived shortcomings
in their transition to parenting.
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Sdf-Comparison on Social Media

Participants described how socia media could be both a
beneficial tool for social support and a drawback at the same
time because of the opportunities it opens for self-comparison:

| think especially in that fragile postpartum period,
we're so vulnerable and we're so out there, like not
feeling good really about where we are.... And, you
know, when you fedl lonely with your infants, like, |
feel like.... You turn...to more social media because
it...makes you fedl, like, connected in a way but then
it makes you more disconnected from where you
are...it'satwisted sort of world. [T12]

In terms of self-comparison, the postpartum body was a
particular point of comparison for participants, irrespective of
their knowledge that social media photos are staged and curated.
For example, they described how social media contributed to
feelings of body shame:

I think sometimes [social media] is bad for people
too like because you are comparing alot...Like | think
it's good, but it can be bad too because you
compare.... | felt like big and ugly...because you're
comparing. You see these like photos, picture perfect
picturesthat arelike set up and the perfect angle and
stuff. [T12]

Furthermore, participants acknowledged how digital
technol ogies and social media created opportunitiesto compare
themselvesto other mothers by reflecting on whether they were
meeting cultural expectations of good motherhood:

| have a seven-month-old at home and a three-year

old and trying to do all this stuff and just like

watching...other people do this and thinking, okay,

well maybe | should do that or maybe, you know, I'm

not doing enough or I'm not living up to like those

expectations. So, | was putting on like unsolicited

expectations on myself that weren’t even coming from

me, what | wanted and | started kind of like

[spiraling]. [T12]
Participants described balancing the tension between their use
of digital technologies as tools to gather parenting information
while also recognizing how such technol ogies can entrap them
into making developmental comparison with respect to their
infant and other infants:

| feel like | rely on [digital technologies] a lot when
it's like for questions, but | agree with what you
[another participant] said about sometimes you're
[likely to] compareto other peopleif you're on social
media and you see stuff that their kid is doing, maybe
not even milestones, but like anything, right. You're
like, oh wow, that’s a— should my kid be doing that
or should, | don’'t know. [T11]

Second-Guessing Parenting Practices

Although participants remarked how convenient these
technol ogieswerein terms of providing them with instantaneous
access to hedlth and parenting information, the work of
discerning information to inform their parenting practices and
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infant devel opment was burdensometo participants. Within the
transition to parenting period, participants remarked how digital
technologies, “definitely guides you...but worries you at the
same time and you kind of question everything you're doing”
(T2).

With respect to pregnancy, the participantsidentified the tension
between experiencing relief and self-doubt in their personal
application of digital technologies. For instance, a participant
used their own home Doppler ultrasound deviceto listen to their
fetus's heartbeat. Google and YouTube were used as tools to
augment the use of the Doppler to search and discern different
in utero sounds when they were not sure if what they were
hearing was the fetal heartbeat:

..atfirst, | waslikethere’ s different soundstoo right.
Like there's the placenta and then there’s the baby’s
heartbeat. So, for me, it waslike okay, like YouTubing
the sound of like the placenta blood flow versus like
a baby's heartbeat. Like so, | mean | fedl like [the
doppler] did put me at ease for the most part, maybe
when | was having difficulty finding it, then it was
like more stressful. And | know like my husband had
to like hide it from me from time to time because |
was using it too much and then | was like googling
likewill it like, isit like sound wave safe. Like should
I like not be using it. So, | don’t know. [T11]

Google was also frequently turned to within the postpartum
stage as participants tried to make sense of their babies
devel opment and determine what was considered normal against
the influx of updates and posts of friends' babies. Participants
expressed how digital technologies generated feelings of
self-doubt via comparison with others' posts and their own
baby’s developmental progress:

| find it's hard.... I'm constantly like comparing him
to my other friends who have babies around like one
of our good friends, [their] baby and him are two
days apart and it's like, yeah, like he's like really
good at holding his head up and but he's like still
kinda wobbling. So, I'm like, is this normal and just
googling when do they, when can they do thisor when
should they be doing this... [T11]

Communities of Support

Participants described how smartphones and social media
platforms, such as Facebook, provided crucia opportunitiesto
connect with other mothers to receive support in the form of
parenting advice, product information, and tips, and to relieve
moments of intenseisolation. From Facebook “mommy groups”
to texts with friends, informational and social support were
notable gains associated with participants’ digital technology
use. For example, participants remarked on how comforting it
was to “chat” with other parents in Facebook groups and read
about their postpartum experiences:

S0, there were some [ Facebook] groups | joined just
to hear other peoples stories and things and then
others—one | just joined recently and it just talks
about anything from like a newborn to toddler.... Just
to see other peoples experiences and what worked
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for them, what didn’t work.... And oftentimes, | still
kind of make a decision for myself, but it's nice to
know that, okay, someone went through this or
someone else had these questions or did this. [T2]

I nternet-based parenting groups also provided opportunitiesfor
the participantsto experience social connectedness. For example,
participants remarked on how comforting it was to be able to
scroll their timelines and stay up to date with others' lives
through their posts even when they were unable to join in such
activities. For instance, one participant who was spending most
of her time at home and experiencing postpartum depression
and feelings of isolation: “looking on Facebook and stuff kinda
helped me to just to like, to see what everyone else was doing
and it kind of make mefed likel’ m till like...connected” (T3).
Beyond social media, digital technol ogies, such as smartphones,
also played a crucia role in facilitating a sense of social
connectedness and support through SMS text messaging. For
example, participants remarked how using their smartphone to
connect with others through text made them feel like they were
never alone: “it’'s so easy to like send atext to someone at three
in the morning being like, this is happening or [ask] is this
happening to you?’ (T11).

Trusting Intuition Over Technology

Finally, it isimportant to note that although participants reported
the incessant use of digital technologies, they aso questioned,
challenged, and resisted the pervasive power of digital
technologies in the transition to parenting. Participants
demonstrated resistancein choosing to trust their own intuition.
Rather than using digital technologies that amplified anxieties
(instead of soothing them), participants noted specific occasions
on which they resisted emerging parental surveillance trends.
As one participant noted, they resisted the need to reply on
digital technology to alleviate the fears of “unknowing” in
parenting:

I’mnot gonna put a monitor in there [infant’s room]
looking at my kid all the time because I’ mjust gonna
belooking at my kid all the time and freaking out and
thinking they have something.... | literally just, | need
to trust that they're okay. [T10]

Participants were particularly aware of their capacity to obsess
over information (in this case, areal-time video stream of their
infant sleeping) and adopted ways they could challenge their
own knowledge: “I need to trust that | did a good job. That |
tucked them in [that] Some stuff didn’t fly across the room and
cover their face” (T10).

Discussion

Principal Findings

Participants expressed conflicting feelings toward digital
technologies and socia media use. On the one hand, they
expressed feelings of appreciation and relief, noting these
technol ogies offered “in-the-moment” accessto various sources
of information and pragmatic support. In line with previous
research on pregnancy and digital technology use [2,3,5,27],
our findings shed light on the sense of community, timely access
to information, reassurance, and validation that digital
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technologies can provide new parents. However, on the other
hand, participants expressed feelings of guilt for using such
means as some felt they were not living up to the cultural
expectation of good motherhood, which aligns with findings
from studies emerging out of psychology [18,19].

The discourse of good motherhood permeated participants
responses asthey described their experiences when encountering
“perfect” images of motherhood posted on social media
Although such instances were acknowledged by the participants
in this study as performative, the bombardment of these
idealized images appeared to impact their self-perception and
led to moments of self-critique accompanied by espoused
feelings of guilt or anxiety. In addition, participants reported
similar experiences of self-critique when consulting
commercialized pregnancy and infant care apps as they
compared their bodies or infant’s progress against the norms
and devel opmental milestones encoded within a particular app.
The implications of these findings such as adverse health
outcomes, for example, poor mental health, support recent
research that notes the tension between the unrealistic demands
of hegemonic motherhood within North America and the
inadequate—often harmful—support systems and tools,
inclusive of digital technologies such as apps, which actively
detract from women's well-being while strengthening the very
patriarchal structures that define these impossible parenting
standards in the first place [27,28].

Within the transition to parenting period, expectant and new
parents are promised peace of mind, flexibility, efficiency, and
connectivity through marketing tactics focused on assurances
of a “norma” and “healthy” pregnancy and postpartum
experience[5,9]. These strategies are supported by (asthey are
of benefit to) neoliberal systemswhereresponsibility for health
care and specifically maternal and fetal health becomes
“self-responsibilitized,” that is, when the responsibility of care
falls on the shoulders of individuals[5,9,23]. The pregnant body
and the developing fetus become sites of quantifiable
information that are entangled and inseparable from the social
media platform or app’s information system in which they are
being explored and monitored. Under the guise of intimate
surveillance, practices of selfhood and care become redefined
as practices of information management and data production
[9,22].

Although mothers’ use of various social media platforms and
apps, such as Facebook, can be seen asameansfor themto care
for their fetus or new infant by gathering information, advice,
and resources, they aso perform aform of digital labor by virtue
of their user activity across the platform itself [29,30]. In
sociotechnical terms [30], the information collected on users
behaviors, habits, and preferences as they traverse digital
spaces—be it socia media platforms, apps, or search
engines—indirectly produces information capital for app
devel opers and domain hoststo take advantage of, which iswhy
most digital toolsand appsarefree or offered at arelatively low
cost [29]. This unwaged labor mothers are performing across
digital technologies, apps, and social media platforms through
their day-to-day actions and health work as parents can become
exploited by developers for profit [29,31]. For example,
mothers' comments, likes, posts, and shares on Facebook and
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within the parenting support groups it hosts can be
commoditized and sold to third parties for marketing purposes.

Not only are social mediaplatformsand app developers profiting
from the sale of users (mothers’) information but also the
companies that purchase this information may further profit
through targeted advertisements and sales of products to the
very users (mothers) who accessed such support groups for
health information in the first place [29,31]. For health care
providers and organizations, this creates opportunities to
consider and explore the impact of emerging internet-based
health care settings and to question the accountability of
predominant stakeholders (health care providers—clinicians,
public health organizations, governments, and multinational
companies such as Google, Facebook, and Amazon) within the
digitally informed health care ecosystem and to question who
isdriving our health care agenda[29-31].

For mothers in this study, the idealized good mother was
illustrated and reinforced through their ubiquitous use of digital
technologies to achieve ideal motherhood; yet the promises of
good mothering subsumed in the ubiquitous use of digital
technologies also contributed to their feelings of guilt and
self-doubt, potentially compromising their well-being. Social
media platforms and apps can be misleading. Mothers using
these digital technologies are at once chasing an unattainable
ideal of good motherhood yet perpetuate their use of these apps
for surveillance of self and fetuslest they be considered a*“bad
mother.” From a sociotechnical perspective, we must ask
ourselves who benefits from the entanglement of mothers’ and
their unborn or newborns bodies being digitized into
information outside of the transition to parenting period [15,22].
The experiences reported by mothersin this study raise critical
guestions as to how mothers best use digital technologies to
support their transition to parenting in ways that are health
enhancing and personally constructive.

Limitations

Data were collected before the COVID-19 pandemic. As we
continue to move beyond the COVID-19 pandemic on aglobal
front, it is important to consider the pandemic’s influence on
patterns of digital technology use during pregnancy and
parenting given the widespread and necessary reliance on digital
technologies to access health information and services. We
recognizethat our study population was demographically limited
interms of gender identity, racial identity, and age among other
equity-deserving groups. All mothersin thisstudy spoke English
as their first language and were predominantly White. Future
research should seek out the experiences of leshian, gay,
bisexual, transgender, queer, intersex, asexual, alies, and other
parents as well as disabled parents within this context as they
are underserved and have unacknowledged demographics in
many pregnancy-related and parenting-related apps. It would
be important to explore whether these parents find community
and information in particular places designed with their needs
and experiencesin mind. We want to acknowledge that parents
in different geographic or cultural contexts may experience the
importance of the role of these digital technologiesin different
waysthat intersect with the health care and social supportsthey
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arereceiving or not receiving from other sources dependent on
their location.

Conclusions

Mothers in this study turned to digital technologies for
immediate accessto health information to support their parenting
practicesaswell asan outlet to connect with other motherswho
werein similar stages of thetransition to parenting. Performative
images of “perfect” motherhood across socia media and
normative milestones embedded within pregnancy and parenting
apps caused the mothers to constantly self-critique. Although
digital technologies satisfied these mothers’ informational and
socia needs, they simultaneously encouraged feelings of guilt
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and self-doubt that urged them to appropriate whether they were
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This study was supported by the Fanshawe College Research Fund (#2019-08-FRF award).

Conflictsof I nterest
None declared.

References

1. DondlelL, Hal J, Hiebert B, Jackson K, Stoyanovich E, LaChance J, et a. Investigation of digital technology use in the
transition to parenting: qualitative study. IMIR Pediatr Parent 2021 Feb 17;4(1):€25388 [ FREE Full text] [doi: 10.2196/25388]

[Medline: 33595440]

2. Doty JL, Dworkin J. Online social support for parents: a critical review. Marriage Fam Rev 2014 Mar 03;50(2):174-198

[FREE Full text] [doi: 10.1080/01494929.2013.834027]

3. Lupton D. The use and value of digital mediafor information about pregnancy and early motherhood: afocus group study.
BMC Pregnancy Childbirth 2016 Jul 19;16(1):171 [FREE Full text] [doi: 10.1186/s12884-016-0971-3] [Medline; 27435182]

4.  Hiebert B, Hall J, DonelleL, FaccaD, Jackson K, Stoyanovich E. "L et me know when I'm needed": exploring the gendered
nature of digital technology use for health information seeking during the transition to parenting. Digit Health 2021 Oct
18;7:20552076211048638 [ FREE Full text] [doi: 10.1177/20552076211048638] [Medline: 34691754]

5. Thomas GM, Lupton D. Threats and thrills: pregnancy apps, risk and consumption. Health Risk Soc 2015 Dec
24;17(7-8):495-509 [FREE Full text] [doi: 10.1080/13698575.2015.1127333]

6. GinjaS, Coad J, Bailey E, Kendall S, Goodenough T, Nightingale S, et al. Associations between social support, mental
wellbeing, self-efficacy and technology use in first-time antenatal women: data from the BaBBL eS cohort study. BMC
Pregnancy Childbirth 2018 Nov 12;18(1):441 [FREE Full text] [doi: 10.1186/s12884-018-2049-x] [Medline: 30419842]

7.  Cleaf K. Of woman born to mommy blogged: the journey from the personal as political to the personal as commodity.
Women's Stud Q 2015;43(3-4):247-264 [FREE Full text] [doi: 10.1353/wsg.2015.0064]

8.  Kuntsman A, Miyake E, Martin S. Re-thinking digital health: data, appisation and the (im)possibility of ‘Opting out'. Digit
Health 2019 Oct 9;5:2055207619880671 [ FREE Full text] [doi: 10.1177/2055207619880671] [Medline: 31636917]

9.  Mascheroni G. Datafied childhoods: contextualising datafication in everyday life. Curr Sociol 2018 Nov 08;68(6):798-813
[FREE Full text] [doi: 10.1177/0011392118807534]

10. Frid G, Bogaert K, Chen KT. Mobile health apps for pregnant women: systematic search, evaluation, and analysis of
features. JMed Internet Res 2021 Oct 18;23(10):e25667 [FREE Full text] [doi: 10.2196/25667] [Medline: 34524100]

11. Pregnancy +. Apple Store. URL: https://apps.apple.com/us/app/pregnancy/id505864483 [accessed 2023-05-08]

12.  Van Dijck J. Datafication, dataism and dataveillance: Big Data between scientific paradigm and ideology. Surveill Soc
2014 May 09;12(2):197-208 [FREE Full text] [doi: 10.24908/ss.v12i2.4776]

13. Harrison V, Moore D, Lazard L. Supporting perinatal anxiety in the digital age; a qualitative exploration of stressors and
support strategies. BMC Pregnancy Childbirth 2020 Jun 17;20(1):363-320 [FREE Full text] [doi:
10.1186/s12884-020-02990-0] [Medline: 32546131]

14. Sutherland JA. Mothering, guilt and shame. Sociol Compass 2010 May 05;4(5):310-321 [FREE Full text] [doi:
10.1111/j.1751-9020.2010.00283.X]

15. LuptonD. ‘it just gives me a bit of peace of mind’: Australian women’s use of digital mediafor pregnancy and early
motherhood. Societies 2017 Sep 15;7(3):25 [FREE Full text] [doi: 10.3390/s0c7030025]

16.

https://pediatrics,jmir.org/2023/1/e48934

Mclntosh DM. Victims, protectors, and possibilities for change: white womanhood and the violence of heteronormativity.
QED JGLBTQ Worldmaking 2017;4(2):162-169 [FREE Full text] [doi: 10.14321/qed.4.2.0162]

JMIR Pediatr Parent 2023 | vol. 6 | 48934 | p.89
(page number not for citation purposes)


https://pediatrics.jmir.org/2021/1/e25388/
http://dx.doi.org/10.2196/25388
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33595440&dopt=Abstract
https://doi.org/10.1080/01494929.2013.834027
http://dx.doi.org/10.1080/01494929.2013.834027
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-016-0971-3
http://dx.doi.org/10.1186/s12884-016-0971-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27435182&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/20552076211048638?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/20552076211048638
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34691754&dopt=Abstract
https://doi.org/10.1080/13698575.2015.1127333
http://dx.doi.org/10.1080/13698575.2015.1127333
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-018-2049-x
http://dx.doi.org/10.1186/s12884-018-2049-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30419842&dopt=Abstract
https://doi.org/10.1353/wsq.2015.0064
http://dx.doi.org/10.1353/wsq.2015.0064
https://journals.sagepub.com/doi/10.1177/2055207619880671?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/2055207619880671
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31636917&dopt=Abstract
https://doi.org/10.1177/0011392118807534
http://dx.doi.org/10.1177/0011392118807534
https://www.jmir.org/2021/10/e25667/
http://dx.doi.org/10.2196/25667
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34524100&dopt=Abstract
https://apps.apple.com/us/app/pregnancy/id505864483
https://doi.org/10.24908/ss.v12i2.4776
http://dx.doi.org/10.24908/ss.v12i2.4776
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-020-02990-0
http://dx.doi.org/10.1186/s12884-020-02990-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32546131&dopt=Abstract
https://doi.org/10.1111/j.1751-9020.2010.00283.x
http://dx.doi.org/10.1111/j.1751-9020.2010.00283.x
https://doi.org/10.3390/soc7030025
http://dx.doi.org/10.3390/soc7030025
https://doi.org/10.14321/qed.4.2.0162
http://dx.doi.org/10.14321/qed.4.2.0162
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING Faccaet al

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Lehto M. Bad is the new good: negotiating bad motherhood in Finnish mommy blogs. Fem Media Stud 2019 Jul
31;20(5):657-671 [FREE Full text] [doi: 10.1080/14680777.2019.1642224]

Meeussen L, Van Laar C. Feeling pressure to be a perfect mother relates to parental burnout and career ambitions. Front
Psychol 2018;9:2113-2113 [FREE Full text] [doi: 10.3389/fpsyg.2018.02113] [Medline: 30455656]

Liss M, Schiffrin HH, Rizzo KM. Maternal guilt and shame: the role of self-discrepancy and fear of negative evaluation.
J Child Fam Stud 2012 Oct 19;22(8):1112-1119. [doi: 10.1007/s10826-012-9673-2]

Smythe S. The good mother: acritical discourse analysis of literacy advice to mothers in the 20th century [dissertation].
University of British Columbia. 2006. URL: https://open.library.ubc.ca/soa/cl Rele/coll ections/ubctheses/831/items/1.
0105017 [accessed 2023-05-08]

Bradshaw C, Atkinson S, Doody O. Employing a qualitative description approach in health care research. Glob Qual Nurs
Res 2017 Nov 24;4:2333393617742282 [FREE Full text] [doi: 10.1177/2333393617742282] [Medline: 29204457]

van der Ploeg |. Biometrics and the body as information: normative issues of the socio-technical coding of the body. In:
Surveillance as Socia Sorting: Privacy, Risk and Automated Discrimination. Milton Park, UK: Routledge; 2002.
Frizzo-Barker J, Chow-White PA. “There's an app for that” mediating mobile moms and connected careerists through
smartphones and networked individualism. Fem Media Stud 2012 Nov 27;12(4):580-589 [FREE Full text] [doi:
10.1080/14680777.2012.741876)]

Naderifar M, Goli H, Ghaljaie F. Snowball sampling: a purposeful method of sampling in qualitative research. Strides Dev
Med Educ 2017 Sep 30;14(3):e67670 [FREE Full text] [doi: 10.5812/sdme.67670]

Polit DF, Beck CT. Nursing Research: Generating and Assessing Evidencefor Nursing Practice. Philadelphia, PA: Lippincott
Williams & Wilkins, 2016.

Carter N, Bryant-Lukosius D, DiCenso A, Blythe J, Neville AJ. The use of triangulation in qualitative research. Oncol Nurs
Forum 2014 Sep;41(5):545-547. [doi: 10.1188/14.ONF.545-547] [Medline: 25158659]

SkeltonKR, Evans R, LaChenaye J, Amsbary J, Wingate M, Talbott L. Exploring socia mediagroup use among breastfeeding
mothers: qualitative analysis. IMIR Pediatr Parent 2018 Nov 05;1(2):e11344 [FREE Full text] [doi: 10.2196/11344]
[Medline: 31518305]

Newman H, Nelson KA. Mother needs a bigger “helper”: a critique of “wine mom” discourse as conformity to hegemonic
intensive motherhood. Sociol Compass 2021 Mar 08;15(4):€12868 [FREE Full text] [doi: 10.1111/s0c4.12868]

Gidaris C. Surveillance capitalism, datafication, and unwaged labour: the rise of wearable fitness devices and interactive
lifeinsurance. Surveill Soc 2019;17(1/2):132-138 [FREE Full text] [doi: 10.24908/ss.v17i1/2.12913]

Leonardi PM. Materiality, sociomateriality, and socio-technical systems: what do these terms mean? How arethey different?
Do we need them? In: Materiality and Organizing: Socia Interaction in a Technological World. Oxford, UK: Oxford
University Press; Nov 22, 2012.

White CL, Boatwright B. Social media ethics in the data economy: issues of socia responsihility for using Facebook for
public relations. Public Relat Rev 2020 Dec;46(5):101980 [FREE Full text] [doi: 10.1016/j.pubrev.2020.101980]

Edited by SBadawy; submitted 17.05.23; peer-reviewed by B Eshrati, K Ayers; commentsto author 10.09.23; revised version received
19.09.23; accepted 20.09.23; published 25.10.23.

Please cite as:

Facca D, Hall J, Hiebert B, Donelle L

Understanding the Tensions of “ Good Motherhood” Through Women's Digital Technology Use: Descriptive Qualitative Sudy
JMIR Pediatr Parent 2023;6:e48934

URL: hitps://pediatricsjmir.org/2023/1/e48934

doi: 10.2196/48934

PMID: 37878372

©Danica Facca, Jodi Hall, Bradley Hiebert, Lorie Donelle. Originally published in JMIR Pediatrics and Parenting
(https://pediatrics,jmir.org), 25.10.2023. 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 origina work, first published in IMIR Pediatrics and Parenting, is properly cited. The complete
bibliographic information, a link to the original publication on https.//pediatrics.jmir.org, as well as this copyright and license
information must be included.

https://pediatrics,jmir.org/2023/1/e48934 JMIR Pediatr Parent 2023 | vol. 6 | 48934 | p.90

(page number not for citation purposes)


https://doi.org/10.1080/14680777.2019.1642224
http://dx.doi.org/10.1080/14680777.2019.1642224
https://europepmc.org/abstract/MED/30455656
http://dx.doi.org/10.3389/fpsyg.2018.02113
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30455656&dopt=Abstract
http://dx.doi.org/10.1007/s10826-012-9673-2
https://open.library.ubc.ca/soa/cIRcle/collections/ubctheses/831/items/1.0105017
https://open.library.ubc.ca/soa/cIRcle/collections/ubctheses/831/items/1.0105017
https://journals.sagepub.com/doi/10.1177/2333393617742282?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/2333393617742282
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29204457&dopt=Abstract
https://doi.org/10.1080/14680777.2012.741876
http://dx.doi.org/10.1080/14680777.2012.741876
https://doi.org/10.5812/sdme.67670
http://dx.doi.org/10.5812/sdme.67670
http://dx.doi.org/10.1188/14.ONF.545-547
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25158659&dopt=Abstract
https://pediatrics.jmir.org/2018/2/e11344/
http://dx.doi.org/10.2196/11344
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31518305&dopt=Abstract
https://doi.org/10.1111/soc4.12868
http://dx.doi.org/10.1111/soc4.12868
https://doi.org/10.24908/ss.v17i1/2.12913
http://dx.doi.org/10.24908/ss.v17i1/2.12913
https://doi.org/10.1016/j.pubrev.2020.101980
http://dx.doi.org/10.1016/j.pubrev.2020.101980
https://pediatrics.jmir.org/2023/1/e48934
http://dx.doi.org/10.2196/48934
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37878372&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING McMann et al

Detection and Characterization of Web-Based Pediatric COVID-19
Vaccine Discussions and Racial and Ethnic Minority Topics:
Retrospective Analysis of Twitter Data

TianaMcMann'?3, MA; Christine Wenzel®, BS; Nicolette Le™?, MA; Zhuoran Li*3, MS; Qing Xu*?, MAS; Raphael

E Cuomo?®*, MPH, PhD; Tim Mackey**®, MAS, PhD
1

2
3
4

Corresponding Author:
Tim Mackey, MAS, PhD

Abstract

Background: Despite pediatric populations representing a smaller proportion of COVID-19 cases and having a less severe
prognosis, those belonging to racial and ethnic minority groupsare at an increased risk of devel oping more severe COVID-19—related
outcomes. Vaccine coverage is crucial to pandemic mitigation efforts, yet since the start of the COVID-19 pandemic, vaccine
hesitancy has increased and routine pediatric immunizations have decreased. Limited research exists on how vaccine hesitancy
may contribute to low pediatric COVID-19 vaccine uptake among racial and ethnic minority populations.

Objective:  This study aimed to characterize COVID-19 vaccine—+elated discussion and sentiment among Twitter users,
particularly among racial and ethnic minority users.

Methods: We used the Twitter application programming interface to collect tweets and replies. Tweets were selected by filtering
for keywords associated with COVID-19 vaccines and pediatric-related terms. From this corpus of tweets, we used the Biterm
Topic Model to output topics and examined the top 200 retweeted tweets that were coded for pediatric COVID-19 vaccine
relevance. Relevant tweets were analyzed using an inductive coding approach to characterize pediatric COVID-19 vaccine—rel ated
themes. Replies to relevant tweets were collected and coded. User metadata were assessed for self-reporting of race or ethnic
group affiliation and verified account status.

Results: A tota of 863,007 tweets were collected from October 2020 to October 2021. After outputting Biterm Topic Model
topics and reviewing the 200 most retweeted tweets, 208,666 tweets and 3905 replieswereidentified as being pediatric COVID-19
vaccinerelated. Themajority (150,262/208,666, 72.01%) of tweets expressed vaccine-related concerns. Among tweets discussing
vaccine confidence, user replies expressing agreement were significantly outweighed by those expressing disagreement (1016/3106,
32.71% vs 2090/3106, 67.29%; P<.001). The main themes identified in the Twitter interactions were conversations regarding
vaccine-related concerns including adverse side effects, concerns that the vaccine is experimental or needs more testing and
should not be tested on pediatric populations, the perception that the vaccine is unnecessary given the perceived low risk of
pediatric infection, and conversations associated with vaccine-related confidence (ie, the vaccine is protective). Among signa
tweets and replies, we identified 418 users who self-identified as a racial minority individual and 40 who self-identified as an
ethnic minority individual. Among the subcodes identified in this study, the vaccine being protective was the most discussed
topic by racial and ethnic minority groups (305/444, 68.7%).

Conclusions: Vaccine-related concerns can have negative consequences on vaccine uptake and participation in vaccine-related
clinical trials. This can impact the uptake and development of safe and effective vaccines, especially among racial and ethnic
minority populations.

(JMIR Pediatr Parent 2023;6:e48004) doi:10.2196/48004

KEYWORDS

COVID-19 vaccine; vaccine hesitancy; pediatric vaccine; pediatric COV I D-19 vaccine; vaccine beliefs; vaccine-rel ated concerns,
vaccine-related confidence; vaccine barriers; vaccine facilitators; racial and ethnic minority
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Introduction

COVID-19 has caused significant morbidity and mortality
globally, leading to over 6 million hospitalizationsand claiming
more than 1 million lives in the United States alone as of
September 2023 [1,2]. Specific risk factorsfor clinical severity
such as older age, underlying medical conditions, and racial
and ethnic minority status have been previously identified [3].
Although all age groups can beinfected by COVID-19, children
represent asmaller proportion of all casesreported and generally
present with milder symptomology and improved clinical
outcomes when compared to adults [4,5]. Despite the overall
lower risk, the American Academy of Pediatrics reported that
there have been over 15.6 million COVID-19 casesin children
reported in the United States as of May 2023, and since the start
of the pandemic, incidence among pediatric populations
plateaued at an average of approximately 24,000 cases per week
and have more recently declined [6,7].

Furthermore, similar risk factors for severe COVID-19
infectionsidentified in adults, such asracial and ethnic minority
status, also place pediatric populations at increased risk, whereas
other serious conditions, such as multisystem inflammatory
syndrome in children, represent a unique health risk in this
group [4,8]. Additionally, COVID-19 pediatric hospitalization
rates, although lower than those of adults, mimic rates of
prevaccine hospitalizations of now vaccine-preventabl e diseases
[9]. However, pediatric COVID-19 hospitalization rates are not
uniformly distributed, with multiple studies identifying higher
rates and intensive care unit admissions among Hispanic or
L atino and non-Hispanic or non-Latino Black children[10,11].

Crucially, parental uncertainty toward the pediatric COVID-19
vaccines has and continuesto be akey concern and isadriving
factor in the success or failure of vaccination programs and
achieving highimmunization rates. Globally, vaccine hesitancy
rates vary by characteristics and predictors, with parents and
youth in some countries expressing low vaccine hesitancy and
high vaccine confidence, whereas others express negative
vaccine sentiment and outright refusal [12-14]. Reflecting these
conflicting attitudes and opinions, as measured in June 2022,
more than 18 million children in the United States had yet to
receive their first dose of a COVID-19 vaccine [15].
Furthermore, differential rates of vaccination in pediatric
populations mimic those of adults, with racia and ethnic
minority populations historically having lower COVID-19
vaccine uptake [16,17].

Prior to the COVID-19 pandemic, barriers to increased
adolescent immunization ratesincluded parental acceptance of
vaccines, vaccine knowledge, and attitudes toward vaccination
[18]. Prepandemic conditionsincluded parents outright refusing
and others choosing to delay or spread out routine vaccinations
[19]. Since the start of the pandemic, vaccine hesitancy,
especially concerning pediatric vaccinations, hasincreased, and
overall pediatric vaccination rates have declined [20,21]. Similar
to vaccine uptake, vaccine hesitancy isnot uniformly distributed,
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with greater hesitancy existing among African American and
Hispanic populations [15,22,23]. Although pediatric mortality
has declined by 96% to 100% in the United States due to
recommended routine vaccinations, recent vaccine hesitancy
has contributed to outbreaks of previously vaccine-preventable
diseases such as measles and influenza, emphasizing the
importance of countering misinformation and overall hesitancy
sentiment [22].

Recent pediatric COVID-19 vaccineresearch haslargely focused
on the efficacy and safety of the vaccine, with few papers
examining individuals or communities’ opinions on vaccine
administration [24-26]. Furthermore, the limited but growing
research on racia and ethnic minority COVID-19 vaccine
hesitancy has focused primarily on adult populations, although
some studies have reported varying parental intent to vaccinate
children [14,27]. However, no study to our knowledge has
focused on pediatric COVID-19 barriers and facilitators among
racial and ethnic minority groups and the extent of web-based
engagement generated by information sharing and measured
the impact of certain concerns and beliefs within these
populations. Hence, additional research is needed to better
characterize knowledge, attitudes, and behaviors associated
with pediatric COVID-19 vaccines among disproportionately
impacted groups, namely racial and ethnic minority populations.

The first step to tailored outreach efforts is to increase
understanding of the barriers and concerns held by
disproportionately affected and historically underrepresented
groups and determine whether these beliefs are representative
within a particular community. Social media’s emergence as a
popular channel for information seeking and sharing and health
behavior discussion hasresulted in several studies characterizing
COVID-19 and vaccine confidence and hesitancy [28,29].
Hence, the aim of this study wasto add to thisbody of literature
using approaches in natural language processing and content
analysisto identify and characterize pediatric vaccine discussion
topics, sentiment, and user interactions, including among users
self-reporting racial and ethnic minority affiliation on Twitter
(now rebranded as*“X"), acommon microblogging social media
platform used by 1in 5 US adults[30].

Methods

Overview

This study was conducted in three distinct phases. (1) data
collection of COVID-19 vaccine— and pediatric-related tweets
using keyword querying and filtering; (2) using unsupervised
machine learning with topic modeling to identify topics and
themes relevant to vaccine confidence, hesitancy, and minority
user topics specific to COVID-19 pediatric vaccination; and (3)
conducting in-depth quditative analysis of tweets and comments
using an inductive coding approach. Additionally, user profile
metadata from all publicly available tweets were collected to
assess if users self-reported racia or ethnic minority affiliation
and whether they had verified Twitter accounts. A visua
summary of the study methodology is provided in Figure 1.
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Figure 1. Methodology summary and flowchart. The general methodology of the study is broken down into (1) data collection using the Twitter API;
(2) COVID-19 and pediatric keyword filtering; (3) Biterm Topic Model and tweet selection; (4) qualitative analysis; and (5) metadata analysis. API:

application programming interface.

Ethical Consider ations

As this study only analyzed secondary, publicly available data
and does not report any individually identifiable information
on users, it was deemed exempt by WCG IRB.

Data Collection

We first manually searched for tweets with COVID-19
vaccine—related keywords on Twitter, the social mediaplatform
selected for this study. After assessing the returned results, we
generated a list of keywords and hashtags that are commonly
used in COVID-19 vaccine Twitter discussions, such as
“Moderna,” “COVID19 vaccine,” and “Pfizer” (see Table 1 for
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thefull list of study keywords). Data collection was conducted
from October 24, 2020, to October 1, 2021, using the Twitter
public application programming interface (API) to prospectively
collect tweets that contained study keywords. Two sets of
streaming data were collected; 1 set contained only original
tweets (non-retweeted posts), and the other set contained only
retweets. With the same manual search process, we generated
keywordsfor general pediatric topics, which are*pediatric” and
“paediatric,” and filtered our general COVID-19 data sets for
tweets that contained these 2 keywords to generate a separate
filtered non-retweeted and retweeted data set. From both
non-retweeted and retweeted data sets, we collected all
associated comments generated by usersreplying to these tweets
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interactions (ie, comments) with these keywords.

Table. The keywordsrelated to “COVID-19 vaccine” and “pediatric COVID-19 vaccine” that were selected in this study.

Topic

Related keywords

COVID-19 vaccine

Pediatric COVID-19 vaccine

Sputnik V, Gam-COV | D-Vac, Modernavaccine, mMRNA-1273, AXD1222,
COVID19 vaccine, ChAdOx1, Pfizer, BioNTech, Johnson vaccine, As-
traZeneca, J& Jsvaccine, INJ-78436735, Ad26.COV2.S, AZD1222, Ox-
ford vaccine, and Comirnaty

Pediatric and paediatric

Unsupervised Machine Learning

Dueto thelarge volume of datafor the non-retweeted pediatric
data set, we used natural language processing and unsupervised
machine learning to extract topics of interest and the
corresponding tweets relevant to our study objectives. We used
the Biterm Topic Model (BTM), an unsupervised machine
learning approach that cluster texts into different topics and
outputsthe word termsthat are the most correlated to each topic.
We chose the BTM as it is efficient in analyzing short texts
(such astweetsthat are limited to 280 characters) and dueto its
use in prior health and COVID-19 topic exploration studies,
particularly when existing training datafor supervised machine
learning approaches are not available [31-33]. Because the
non-retweeted pediatric data set volume was doubl e the size of
usua BTM training sets used in prior studies, we split the
non-retweeted pediatric data set into 2 even data setsfor BTM
topic modeling output. For each BTM process, we used the
parameter k=20, which generated 20 topicsfor each set of BTM
modeling phases. For each topic, we outputted the top relevant
termsfor each topic and ranked all tweets within that topic and
then outputted the 10 most retweeted tweets (based on retweet
counts) that were the most correl ated within the outputted topic
for purposes of further human review and annotation.

Content and Statistical Analysis

This study’s manual content analysis of tweets focused on
characterizing specific COVID-19 pediatric vaccine—related
discussion and sentiment, specifically among racia and ethnic
minority groups. Following the use of BTM, the top 10
retweeted tweets from each topic cluster were outputted and
coded using abinary coding schemeto identify tweets relevant
to the topic of pediatric COVID-19 vaccines (ie, “signa”).
Tweets were deemed as signal tweetsif they (1) appeared to be
user generated (ie, not posted by organi zations or news or media
outlets) and (2) discussed a topic relevant to the pediatric
COVID-19 vaccine, including its indication, safety, efficacy,
approval or authorization, beliefs, and associated barriers and
facilitators. Topic clusters that had retweeted tweets that did
not meet the study objective were excluded from further analysis
(ie, “noise”). Tweets related solely to news or media coverage
about the vaccine, advertisements, and tweets not related to the
pediatric COVID-19 vaccine (eg, tweets associated with
pediatric vaccines for other diseases) were considered noise.
All tweets werefirst reviewed by the first (TM), second (CW),
and third (NL) authors independently, and a general inductive
approach was then used to develop a coding framework for
tweets to assess thematic content.
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Following the initial binary coding scheme and review of all
tweets, all detected themes were inductively classified into 2
parent codes. vaccine-related confidence and vaccine-related
concerns. Subcodes were inductively added to the codebook
under the 2 parent codes. These attributes were selected by the
first 3 authors, with high interrater reliability (Cohen k=0.95).
Discrepancies were resolved through discussion among the first
through third authors. Following the qualitative content analysis
of thetop retweeted twests, all commentsto signal tweetswere
retrieved, and the first 3 authors followed a binary coding
scheme for the relevance of the comment to the original tweet.
Comments were also manually annotated for agreement,
disagreement, or neutral sentiment toward the original tweet.
All comments were coded independently and achieved high
intercoder reliability (Cohen k=0.95).

A 2-by-2 table for user replies was constructed. The exposure
condition was a parent tweet (ie, by parent tweet, we mean a
tweet that was selected for this study and generated additional
user interactions through comments) expressing confidence in
the pediatric vaccine, with the counterfactual being a parent
tweet expressing concern; the outcome condition was a user
reply expressing either agreement or disagreement with the
parent tweet. A x° test was performed to determine if the
proportion agreeing with confidence-expressing tweets was
significantly different than the proportion disagreeing with
confidence-expressing tweets. Statistical analysiswasperformed
in RStudio (version 3.6.1; Posit). A P value of <.05 was
considered statistically significant.

User Metadata Analysis

We wanted to further characterize specific topics, discussions,
and sentiments associated with pediatric COVID-19 vaccines
that were specific to racial and ethnic minority populations. We
examined publicly available metadata of users associated with
signal tweetsand signal commentsfor self-identifiable minority
status as well as Twitter verified user account status. In this
study, weincluded 4 major racia groups (American Indian and
Alaska Native, Asian, Black or African American, and Native
Hawaiian or Other Pecific Ilander) and 1 ethnic group (Hispanic
or Latino). Theclassification used only publicly available profile
data from the users’ profile on Twitter to assess whether there
was sufficient information to identify at least 1 of the
abovementioned minority groups. If a user included no
self-identification information within their public profile bio,
no racia or ethnic minority status was assumed. These data
were collected for purposes of aggregation, and no results
contained in this study include individually identifiable

JMIR Pediatr Parent 2023 | vol. 6 | e48004 | p.94
(page number not for citation purposes)


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

JMIR PEDIATRICS AND PARENTING

information or make any representation to the accuracy of a
claimed minority or ethnic classification of a user.

Results

Collected Data

We collected a total of 863,007 tweets from Twitter over the
approximately 1-year study period, which were filtered for
COVID-19-and pediatric-related keywords. After applying the
BTM, we reviewed the top 200 most retweeted tweets
(representing 233,612 tweets and retweets) from each topic
cluster output, from which 163 (81.5%) of the 200 most
retweeted tweets were identified as signal tweets based on our
binary coding approach. These signal tweets corresponded to a
total of 208,666 tweets and retweets (208,666/863,007, 24.18%
of the entire corpus) and specifically included user-generated
topicsrelated to the pediatric COVID-19 vaccine. From this set
of tweets, a total of 15,524 user replies via comments were
collected. Within these user replies, 6224 replies were posted
in response to tweets from verified racial or ethnic minority
users that were then selected for further racial and ethnic
minority content—specific analysis. Of the 6224 comment replies
selected for analysis, 3905 (62.74%) were relevant to the parent
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tweet’s COVID-19 vaccine topic and were further analyzed for
agreement, disagreement, or neutral sentiment.

Content and Statistical Analysis

Based on our qualitative analysis and inductive coding approach
of tweets and retweets, we derived 8 topicswithin 2 major parent
domains (refer to Table 2 for identified topic themes and
anonymized and paraphrased examples from tweets). The
detected topics were first classified into 2 mgjor domains:
vaccine-related concerns (150,262/208,666, 72.01%) and
vaccine-related confidence (58,404/208,666, 27.99%). Of the
3905 comment replies to the parent tweets that were identified
as signal retweets using our binary coding approach, 3385
(86.68%) werein response to vaccine-related confidence tweets
and 520 (13.32%) were in response to vaccine-related concern
tweets. Of 3385 vaccine-related confidence reply comments,
we found that 1016 (30.01%) users agreed, 2090 (61.74%)
disagreed, and 279 (8.24%) had neutral sentiment toward
conversations regarding the vaccine being safe and protective.
In responseto vaccine-related concerns, 278 (53.5%) out of 520
usersagreed, 219 (42.1%) disagreed, and 23 (4.4%) had neutral
sentiment toward conversations regarding the vaccine having
adverse side effects, it being too experimental, and other vaccine
concern topics.
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Table. Codelist and identified topic themes (including deidentified and paraphrased examples). Specific company names have been deidentified and
replaced with generic labels (eg, “ Company A”).

Topic and code number Code name Example Tweets and retweets
(n=208,666), n (%)

A. Vaccine-related concerns

A-1 Adverse side effects « Boston Children’'s 37,571 (18.01%)
Hosp series of 15 post
Pfizer C19 vax my-
ocarditiscasesrevealed
80% had “|ate gadolini-
um enhancement,” a
prognostic marker as-
soc with increased risk
(~4.6 fold) for adverse
cardiac eventslong

term.
A-2 Requiresmoretesting (exper- «  Hedlthy childrendonot 40,279 (19.3%)
imental, unethical, and need this vaccine and
guestioning approval) it's been advised not to

givethemthejab. This
won't keep asingle
school open or save
children’slives. Thisis
immoral, unethical and,
what’'sworse, you
KNOW it.

A-3 Control tactic o  TheJohnsonregimeis 12,122 (5.81%)
intent on ruining the
country and destroying
freedom. They have
announced vaccine
passports and experi-
mental injections for
children and now a

#Lockdown.
« Itistimefor regime
change.
A-4 Questioning authority « WhyisBidentelling 8420 (4.04%)

children to get the vac-
cine. Heis not a medi-
cal doctor. Thisgirl
should be allowed to
sue Biden for practic-
ing medicinewithout a

license.
A-5 Vaccine is unnecessary o J&Jannounced plans 36,859 (17.66%)
(highrisk toindividua ben- to test the shot on new-
efit) borns, despitetherisks

and evidence that
COVID poses nearly
no risk to healthy chil-
dren.

A-6 Company history o In1996, oneof Pfizer's 15,011 (7.19%)
drugswas till in clini-
cal stage of develop-
ment when it was test-
ed on about 200 chil-
dren without consent.
Pfizer claimed it was
“safe” but 181 kids
wereinjured and 11
died.
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Topic and code number Code name

Tweets and retweets
(n=208,666), n (%)

Example

B. Vaccine-related confidence
B-1

B-2

Vaccine is protective .

Vaccineis safe

What amazing newsto
wake up to! Pfizer vac-
cine provided 100%
protectionin 12-15y
olds. The sampleis
small, but gives me so
much hope for schools
opening soon.

35,975 (17.24%)

« JUSTIN - Pfizer has
started |ate-stage clini-
cal trials of their
#COVID19 vaccinein
young children ages 5
tol11

22,429 (10.75%)

Within the vaccine-related concern parent topic (parent code
A), we identified tweets that shared concerns (A-1) regarding
possible adverse side effects of the pediatric COVID-19 vaccine;
(A-2) that the vaccine required more testing; (A-3) that the
vaccine was being used as a control tactic; (A-4) questioning
authority figures associated with vaccination or government
(eg, the perception that current President Joe Biden iswrongly
encouraging vaccination and a statement expressing the idea
that certain government authorities lack the requisite expertise
to demand hedlth initiatives); (A-5) that the vaccine was
unnecessary; and (A-6) about the history or purported activities
of pharmaceutical companies (eg, previous mismanagement
and greed clams against pharmaceuticals). Within the
vaccine-related confidence parent topic (parent code B), we
identified tweets that shared that the pediatric COVID-19
vaccineis (B-1) protective and (B-2) safe (see Table 2). Among
these topics, tweets expressing concerns regarding the vaccine
requiring more testing and that it was still experimental or
should not be approved had the highest volume (A-2;
40,279/208,666, 19.3%), followed by discussion surrounding
the possible adverse side effects associated with the pediatric
COVID-19 vaccine (A-1; 37,571/208,666, 18.01%).

Among those who responded to tweets viacomments expressing
confidence in pediatric vaccines, 30.01% (1016/3385) agreed,
8.24% (279/3385) were neutral, and 61.74% (2090/3385)
disagreed. Among those who responded to tweets expressing
concern about pediatric vaccines, 53.5% (278/520) agreed, 4.4%
(23/520) were neutral, and 42.1% (219/520) disagreed.
Agreement with tweets was determined by (1) explicit
agreement statements (eg, “| agree” “true,” “definitely,” etc);
(2) supportive statements that reiterate or add to the original
parent tweet (eg, “this is great information™); (3) personal,
supportive anecdotes (eg, “this has happened to me”); or (4)
contextual information on a case-by-case basis such as the use
of supportive emojis within a reply (eg, thumbs up).
Disagreement with tweets was determined by (1) explicit
disagreement statements (eg, “I disagree,” “this is not true,”
etc); (2) counterarguments or sharing counterfactual news or
informational links; (3) criticizing the tweet or the author of the
tweet (eg, “how could you post this fake information,” etc); or
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(4) contextua information on a case-by-case basis such as the
use of opposing emojis within a reply (eg, thumbs down).
Neutrality was determined by (1) requesting additional
information or (2) thelack of strong agreement or disagreement
language.

Excluding neutral-sentiment responses, the proportion of user
replies expressing agreement with provaccine (ie, confidence)
tweets was significantly lower than those expressing
disagreement with provaccine tweets (1016/3106, 32.71% vs
2090/3106, 67.29%; X*,=98.6, P<.001). Astweetsin thissample
were either provaccine or antivaccine (ie, concern), statistical
testing also indicated that the proportion expressing agreement
with antivaccine tweets was significantly higher than those
expressing disagreement with antivaccine tweets (278/497,

55.9% vs 219/497, 44.1%; x*,=98.6, P<.001).

User Metadata Analysis

In total, this study identified 418 users who self-identified asa
racial minority individual and 40 users who self-identified as
an ethnic minority individual among signal parent tweets and
reply comments. From the top 200 retweeted tweets included
for analysisin this study, 14 were identified as being posted by
averified racial or ethnic minority Twitter user, who generated
2.8% (24,140/863,007) of the tweets or retweets of the entire
corpus. Specificaly, from the sample of identified verified racial
or ethnic minority Twitter users, 3905 replies to these tweets
were identified as a signal tweet, of which 444 (11.37%) were
identified as being posted by a user who also self-identified
with aracial or ethnic minority group, whereas 673 (17.23%)
were from White users and 2788 (71.4%) were unable to be
identified. We identified that of the 3905 users who replied to
verified Twitter accounts, 9 (0.23%) self-identified as American
Indian or Alaskan Native, 310 (7.94%) as Asian, 84 (2.15%) as
Black or African American, 39 (1%) as Hispanic or Latino, and
2 (0.05%) as Native Hawaiian or Other Pacific Islander. Within
the parent topic of vaccine-related confidence, 331 racia
minority individuals and 37 ethnic minority individuals posted
reply tweets; within the parent topic of vaccine-related concern,

JMIR Pediatr Parent 2023 | vol. 6 | 48004 | p.97
(page number not for citation purposes)


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

JMIR PEDIATRICS AND PARENTING

74 racial minority individuals and 2 ethnic minority individuals
posted reply twesets.

Among the 8 subcodesidentified in this study, the vaccine being
protective (B-1) was the most discussed topic by racial and
ethnic minority groups (305/444, 68.7%). Additionally, 287
reply comments were posted by users who self-identified as a
racial minority individual and 18 were by those who
self-identified as an ethnic minority individual. Overal, 6
American Indian or Alaskan Native, 243 Asian, 37 Black or
African American, 18 Hispanic or Latino, and 1 Native
Hawaiian or Pacific Idander users replied to tweets that
discussed the vaccine as being protective. Importantly, alarger
proportion of reply comments disagreed with provaccine parent
tweets, with Asian populations specifically representing most

McMann et d

of the identified users with disagreement sentiment (170/261,
65.1%; refer to Tables 3 and 4 for a complete breakdown of
racial and ethnic minority sentiment for topics related to
vaccine-related concerns and confidence). Among self-identified
Black or African American populationsin this study, the vaccine
being safe (B-2) and the adverse effects of the vaccine (A-1)
weretied for the topics receiving the second most engagement
among these groups, with 23 reply comments in each of these
topics. Finaly, the vaccine being unnecessary for pediatric
populations (A-5) was the topic with the second most
engagement among Asian populations. Furthermore,
contradicting the initial finding of disagreement with
vaccine-related confidence was the disagreement of
vaccine-related concernsamong 61% (30/49) of comment replies
posted by Asian users.

Table. Vaccine-related concern sentiment by racial and ethnic minority status.

Disagree, n (%) Neutral, n (%)

Race or ethnicity Agree, n (%)
American Indian or AlaskaNative 0 (0)

(n=1)

Asian (n=49) 17 (35)
Black or African American (n=24) 11 (46)
Hispanic or Latino (n=2) 1(50)
Native Hawaiian or Other Pacific 0 (0)

Islander (n=0)

1(100) 0(0)
30(61) 2(4)
12 (50) 1(4)
1(50) 0(0)
0(0) 0(0)

Table. Vaccine-related confidence sentiment by racial and ethnic minority status.

Race or ethnicity Agree, n (%) Disagree, n (%) Neutral, n (%)
American Indian or AlaskaNative 3 (37.5) 5(62.5) 0(0)
(n=8)
Asian (n=261) 75 (28.7) 170 (65.1) 16 (6.1)
Black or African American (n=60) 26 (43.3) 26 (43.3) 8(13.3)
Hispanic or Latino (n=37) 15 (40.5) 20 (54.1) 254
Native Hawaiian or Other Pacific 0 (0) 1(50) 1(50)
Islander (n=2)
Discussion in response to vaccine-related confidence tweets (ie, that the

Principal Findings

This study found 208,666 signal tweets related to pediatric
COVID-19 vaccine topics and 3905 signal comments in
responseto rel evant parent tweets. The tweetsincluded 2 parent
categories of vaccine-related concern and vaccine-related
confidence topics and 8 corresponding subcodes. In relation to
conversations (tweets) and interactions (comment replies) from
racial or ethnic minority users on Twitter, we found 458 tweets
and replies posted by users who self-identified as a member of
1 of 4 racia minority groups or 1 ethnic minority group.

For all tweets reviewed, we found that close to three-quarters
(150,262/208,666, 72.01%) of all discussions reviewed
expressed vaccine-related concerns, with the subtopic of the
pediatric COVID-19 vaccine requiring more testing (A-2)
driving most of the conversations on Twitter (40,279/150,262,
26.81%). We also found that most user replies reviewed were
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vaccine was safe and protective; 3385/3905, 86.68%), although
the majority (2090/3385, 61.74%) of these replies disagreed
with this sentiment of supporting vaccination. Additionally, the
proportion expressing agreement with provaccine tweets was
significantly lower than those expressing disagreement with
provaccine tweets (1016/3106, 32.71% vs 2090/3106, 67.29%;
P<.001). These findings may indicate that when provaccine
sentiment is shared on Twitter, alarger proportion of interactions
ensuing may conversely generate antivaccine sentiment from
users in the form of comment replies, which is a concerning
finding particularly as over 800 usersin this study self-identified
asbelonging to aracial or ethnic minority group and may have
been exposed to predominantly negative vaccine sentiment
content.

Among users salf-reporting their race or ethnic statusin response
to a verified minority user Twitter account, Asian, Black or
African American, and Hispanic or Latino groups were the top
3reported affiliations, with other racia groups (American Indian
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or Alaskan Native and Native Hawaiian or Other Pacific
Islander) having alower number of usersrelativeto their smaller
proportion of the US population. Most racial or ethnic minority
users’ comment replieswerein response to vaccine confidence,
specifically, the vaccine being protective, with generally more
of these minority users disagreeing with the vaccine-related
confidence sentiment but conversely also more usersdisagreeing
in replies to the vaccine-related concern sentiment. This may
indicate that different and specific minority groups on Twitter
are having separate conversations and interactions regarding
vaccine confidence or hesitancy, with some pushing back against
vaccine-related concerns (such as Asian users) and some
disagreeing with vaccine confidence statements (again with
Asian users, athough stratification for different Asian ethic
subgroups may yield more specific results). In contrast, Black
or African American users were more evenly split on their
sentiment toward vaccine-related confidence or concernin their
repliesto tweets.

Specific Twitter verified user accounts reporting racial or ethnic
minority affiliation may have a so influenced these conversation
topic groupings, which included userswho are political figures,
epidemiologists, and prominent journalists who have high
follower accounts (range 56,453-22,474,858). This high number
of Twitter followers in turn generated a higher volume of
interactions via user replies. Topics in the tweets of these
verified users varied, including mistrust regarding federa
regulatory agencies, general COV1D-19 vaccine announcements,
and tweets related to vaccine or COVID-19 fear-mongering
language.

Overdll, clinical trial results supporting vaccine authorization,
aswith other aspects of the COVID-19 pandemic, was met with
mixed sentiments [34,35]. Public opinion about the need for a
pediatric vaccine varied, with individuals, primarily those who
are parents, questioning whether COV1D-19 posed enough risk
to children to necessitate the testing and development of a
pediatric vaccine [36]. The results of our study reinforce these
observations, similarly finding that public opinion on Twitter
toward vaccine confidence- and concern-related tweets and
interactions is mixed, including when specifically examining
racial and ethnic minority user sentiment.
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Limitations

This study has certain limitations. First, the primary aim of the
study was to characterize pediatric COVID-19 vaccine
discussion and attitudes among general users as well as racial
and ethnic minority users on Twitter. By using a single social
media platform, our scopeislimited based on the demographic
of Twitter users and may not be representative of general
attitudes among various racial and ethnic minority groups.
Additionally, we only collected data from Twitter and limited
our study keywordsto the English language. Thislikely biased
study results to native English speakers, excluding minority
individuals for whom English is a second language or those
who do not speak English, thusfurther limiting generalizability.
Additionally, our keywordsrelated to COV1D-19 vaccinetopics
were chosen based on our own manual searches on the platform
but may not have been inclusive of all conversations related to
the study aims. Finally, we identified users’ race and ethnicity
status based solely on users' publicly available metadata, and
wedid not cross-validate the veracity of users race and ethnicity
status with any other sources or follow-up. Future studies should
explore combining multiple data layers from different sources
to better validate users' race and ethnicity status as well as to
better assess if users’ reported attitudes, perceptions, and
behavior are associated with validated vaccine confidence,
hesitancy, or uptake using other data sources.

Conclusions

Although the results from this study are primarily exploratory,
they nevertheless provide important and diverse insights on
current beliefs, attitudes, opinions, and possible behavior queues
toward intent, willingness, and hesitancy to vaccinate children
to protect them from COVID-19. Hence, our study results have
the potential to inform the design of future health education,
vaccination campaigns, and other health promotion efforts that
can betargeted toward specific minority users on theweb while
also identifying relevant themes and topics that can influence
vaccine confidence and hesitancy sentiment. I ncorporating social
listening with traditional public health surveillance approaches
iscritical to ensuring equitable vaccine uptake, including in the
context of new vaccine candidates and COVID-19 boosters
among both parents and their children. Future studies may look
to further stratify racial and ethnic subgroups to better
understand how intraracial attitudes and behaviors may vary to
more effectively target pediatric vaccine campaigns.
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