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Abstract

Background: Many parents today use digital or mobile health (mHealth) resources for parenting information and support.
Thus, interventions or programs to support parenting delivered in this way are a rapidly growing area of innovation and
research. Evidence indicates that face-to-face interventions that provide education and support for parents about infant sleep
can have positive impacts on both infant sleep and maternal mood. However, there is limited research on the delivery of
such interventions via digital or mHealth platforms. SleepWellBaby is an infant sleep mobile app for parents with infants and
young children. The app provides parents with a 7-day program that may be repeated according to individual user demand,
with information and interactive features aimed at supporting parents to understand infant sleep, and providing advice about
strategies to support sleep in a responsive way.

Objective: The study objectives were (1) to determine engagement with, and acceptability of, an mHealth-delivered parenting
program to support infant sleep and (2) to investigate the impact of the program on parental fatigue, emotional health, and
parenting competence, confidence, and self-efficacy.

Methods: A multimethod quasi-experimental pre-post study design was used. Participants were parents of infants aged
under 6 months, recruited through online advertising. Participants completed baseline questionnaires, then 2 further follow-up
questionnaires at 7 days and 30 days post baseline. These questionnaires captured participant demographics (baseline) and
perceptions of the program (follow-up), in addition to measuring parental fatigue (Fatigue Severity Scale), parent sense of
competence, confidence, and self-efficacy (Me as a Parent Scale), and symptoms of anxiety (Generalized Anxiety Disorder
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7-item scale) and depression (Edinburgh Postnatal Depression Scale) at all time points. Open-ended text responses were
also collected at the 2 follow-up surveys. Questionnaire data were linked with participants’ engagement with the program
(Engagement Index), measured using app analytics.

Results: Participants’ (baseline: n=700; 7-d follow-up: n=339; and 30-d follow-up: n=220) engagement with the program
varied; however, the majority reported cessation of app use by 1 month. Most participants were broadly satisfied with the
program, finding the app easy to use and understand, and reported they could trust the information on the app. Those
participants who had higher engagement or found the program most helpful for their sleep and their infant’s sleep showed the
greatest improvement in their fatigue. Qualitative feedback from participants noted that while many found the app a lifeline
with helpful information and features, others noted unintended negative impacts, such as spending too much time on their
phone.

Conclusions: Delivery of an infant sleep program via mHealth is effective for and acceptable to many parents. While not
preferred by all parents, mHealth is an accessible, low-cost, and high-reach mode of providing information and management

strategies for parents experiencing early parenting difficulties.

JMIR Pediatr Parent 2026;9:e88948; doi: 10.2196/88948
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Introduction

Sleep and settling difficulties during infancy and childhood
are common and can be challenging for many families [1].
In an Australian study, 39% of mothers with infants at 1
month of age reported infant sleep difficulties [2]. While
sleep disturbances in early infancy are normal and there is
no commonly applied clinical definition of what constitutes
a sleep problem in infancy [3], sleep and settling difficulties
are generally understood to be related to infant regulation,
with sleep difficulties potentially related to dysregulation [1].
Infants and their parents are interconnected in the manage-
ment of infant dysregulation, as an infant needs a primary
caregiver to facilitate regulation [4]. To do this, a parent
needs to be attuned to their infant and to accurately observe,
interpret, and respond to their infant’s cues (eg, facial
expressions and crying) in a warm, consistent, and timely
manner [4,5]. This skillful parenting interaction takes time
to develop and can be impacted by many factors, including
infant temperament, parental mood symptoms, and parents’
confidence and self-efficacy in their parenting [5].

Prevention and early support for families experiencing
difficulties are important, as infant regulatory issues can
continue into later infancy and toddlerhood [1,6], with
significant implications for both child and parental mental and
physical health. Disrupted sleep and frequent night waking in
infancy and toddlerhood are associated with social, emo-
tional, and behavioral challenges in toddlers [7] and with
fatigue and mental health disorders in parents [8]. Thus,
infant sleep and settling difficulties can impose a substantial
burden on health systems: parents reporting infant regulatory
issues often use multiple health services in their search for
support [9].

Interventions providing education and/or support to
parents regarding infant sleep can have positive impacts
on infant sleep and maternal mood [10,11]. A Cochrane
review of randomized controlled trials of postnatal educa-
tion with parents of infants aged 2 months or under found
interventions that included education about infant sleep led
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to greater length of infant sleep at 6 weeks of age [10]. A
review and meta-analysis of randomized controlled trials of
psychosocial and sleep-focused interventions with mothers
and infants aged 12 months and under found a small but
significant positive effect on infant sleep and maternal mood,
as measured by the Edinburgh Postnatal Depression Scale
(EPDS) [11]. A recent umbrella review of 5 systematic
reviews (including 24 individual studies involving several
thousand families) found that behavioral sleep interventions
increased total nighttime sleep in infants and may also
help reduce nighttime wakings and improve maternal mental
health [12]. However, most interventions in these reviews had
multiple components and were based on different approaches
to infant sleep, for example, behavioral management versus
intuitive parenting, making it difficult to isolate the compo-
nent or approach that is most effective.

In Australia, early parenting centers such as Tresillian are
a primary source of support and intervention for parents who
experience challenges with their infant’s sleep [13]. Such
centers have been part of the Australian health landscape
for more than a century and currently provide group, day,
and residential programs for parents of children aged 0
to 3 years, with challenges related to sleep, settling, feed-
ing, and/or parenting capacity and confidence, and, in some
settings, mental health support [14,15]. While these centers
house considerable clinical experience and expertise, there are
substantially fewer published studies reporting the efficacy
of infant sleep interventions delivered by these centers,
compared with behavioral sleep programs overall. However,
the available evidence indicates these programs are associ-
ated with similar improvements in infant sleep and/or parent
mental health to those outlined earlier [13,15-17]. A recent
systematic review and meta-analysis of behavioral interven-
tions for problematic infant sleep and unsettled behavior
incorporated 16 studies, 8 of which were in Australian early
parenting centers [18]. Consistent with earlier meta-analyses,
this research synthesis found mild to moderate improvements
in infant sleep and maternal mental health across interven-
tions.
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Most of the studies and research syntheses outlined earlier
were based on face-to-face programs and consultations, and
not all parents are able to attend in-person programs. Parents
face a range of barriers, including long waiting lists, lack
of transport, difficulty accessing childcare, and geographical
isolation [19]. In addition, there has been a generational
shift in the preferred sources of support sought by parents.
Millennial and Gen Z parents, born from 1981 onward, who
have themselves grown up in the digital age, naturally choose
digital tools to support their parenting [20]. With these factors
in mind, and fueled by necessity during the recent COVID-19
pandemic [21], there has been a dramatic increase in online
tools and programs for parents over the past decade, to
the extent that they are now ubiquitous [20]. An increasing
number of these digital or mobile health (mHealth) parenting
tools and programs are delivered through smartphone apps.
A review published in 2020 found 421 maternal and infant
health smartphone apps with approximately 25% (n=102)
developed by a health care provider or affiliated provider
[22].

As a problem that causes substantial anxiety for parents,
infant sleep is the focus for many new parenting apps.
Evidence for the efficacy and/or acceptability of these
interventions is still emerging, and findings are mixed.
Leichman et al [23] evaluated the real-world effectiveness
of an mHealth behavioral sleep intervention among caregivers
of 404 infants aged 6 to 11.9 months and found improve-
ments in a range of sleep-related outcomes with the greatest
improvements for those infants classified as problem sleepers
at baseline.

While apps have been shown to be acceptable to parents
for health service delivery [24,25], reviews assessing the
quality of information on infant health apps indicate poor
quality of information [26,27]. Apps are expensive to develop
and maintain— therefore, most parenting apps are commercial
enterprises, which may prioritize profit over evidence-based
content [20]. Even where free evidence-based apps do exist,
parents often prefer their commercial counterparts due to
their superior design, interactivity, and customization [20].
Very few of the commercially available apps currently on the
Google Play Store or the Apple App Store are developed
by or with health organizations [22], and few have been
evaluated [28]. Parenting apps take their place in an over-
whelming ocean of parenting information available to modern
parents. A 2022 Google search for the term “parenting”
returned an astonishing 1,850,000,000 results [29], highlight-
ing the need for high-quality information and programs that
are appealing, user-friendly, readily available, and easily
distinguishable from less sound material [30].

In 2019, the SleepWellBaby app was developed through
a partnership between SleepFit, a sleep app development
company, and Tresillian, a not-for-profit early parenting
support service, in an effort to increase parents’ access to
high-quality advice, education, and guidance. The content of
SleepWellBaby is based on the Tresillian approach to infant
sleep and settling. This approach focuses on education about
normal infant or child sleep, natural sleep rhythms (eg, day
or night and circadian rhythms), infant cues (communication),
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and responsive settling techniques such as hands-on settling
[31]. Tresillian’s approach is about supporting positive parent
and infant relationships through improving parents’ under-
standing of infant cues and supporting parents to reflect on
personal or relational elements that may be impacting how
they respond to their infant or child [31].

The purpose of this study was to determine the engage-
ment with and acceptability of SleepWellBaby, an app-based
parenting program to support infant sleep, and to investigate
the impact of the program on parent fatigue, emotional health,
and sense of competence, confidence, and self-efficacy.

Methods
Study Design

This was a multimethod quasi-experimental pre-post study.

Intervention: The SleepWellBaby App

SleepWellBaby is an infant sleep app for parents. The
SleepWellBaby app provides parents with a 7-day program
that may be repeated as many times as users desire. It is
tailored to the infant’s or child’s age and follows a feed-
play-sleep daily rhythm. Parents are prompted to complete
daily check-ins and sleep tracking, which help in monitoring
progress over the 7-day program. There are also daily top tips,
frequently asked questions, and “wisdom” cards on feeding,
playing, and sleeping. The information covered includes an
understanding of how normal developmental stages impact
sleep, natural sleep rhythms (eg, day or night and circadian
rhythms), infant cues (communication), tips for creating a
safe, conducive sleep environment for infants or children,
and support about infant or child settling and resettling
[31]. The app also includes information and prompts for
parents to access more intensive support as needed, for
example, telephone support line and information on how to
book a face-to-face appointment with Tresillian. Tresillian
is Australia’s largest early parenting service located in New
South Wales on the east coast of Australia. Tresillian provides
services to thousands of families annually [32]. SleepWell-
Baby, while a separate program, was based on the Tresil-
lian approach, developed with Tresillian clinicians, and is
endorsed and promoted by Tresillian.

Recruitment

Potential participants were recruited through online advertis-
ing, primarily through paid advertising on Facebook, posts
on the Tresillian Facebook and Instagram social media pages,
and posts on the Sydney Institute for Women, Children and
their Families Twitter/X and LinkedIn social media pages.
Eligible for inclusion were parents or carers who were aged
18 years and older, had infants aged less than 6 months, could
read and understand the English language, lived in Australia,
and had not previously used SleepWellBaby.

Potential participants followed a link to the study landing
page containing participant information housed on the
REDCap (Research Electronic Data Capture) platform hosted
at Sydney Local Health District [33,34] and completed
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eligibility questions. Eligible participants completed an
eConsent form, then completed the baseline survey, and
received a code to access the SleepWellBaby app. Partici-
pants were recruited from April 30, 2021, to November 30,
2021. SleepWellBaby versions 1.5 to 1.7 were in use during
this period.

Measures

Demographic Data

At baseline, each participant reported their age, carer role (eg,
mother and father), employment, education, and country of
birth. They also reported information related to the fam-
ily, including relationship status, number of children, main
language spoken at home, and postcode. Characteristics of
the infant were collected, including infant age, gender, if they
were born prematurely, and current milk feeding status.

Engagement

Engagement with the app was measured using an Engagement
Index (EI) framework [35]. The EI includes 5 subindices,
which are scored between O and 1. These indices included
click depth index, loyalty index, recency index, interaction
index, and feedback index. Metrics related to each subin-
dex were extracted from the SleepWellBaby app analytics
database (detailed in Multimedia Appendix 1). To calculate
an overall EI score out of 100, these subindices are summed,
divided by the number of indices, and multiplied by 100.
A higher score indicated higher engagement with the app.
Using this framework, participant engagement in the first 7
and 30 days was calculated to generate 2 EI scores [35]. In
addition, 3 self-report questions were also asked at the 7-day
and 30-day surveys: parents were asked whether they were
still regularly using the app (yes or no; if no, asked to further
select why they no longer use the app), if they thought the
program assisted in improving their sleep (program helped
parent sleep scale, 5-point Likert scale, “strongly disagree” to
“strongly agree”), and if the program assisted in improving
their infant’s sleep (program helped infant sleep scale, 5-point
Likert scale, “strongly disagree” to “strongly agree”).

Acceptability

Acceptability of delivering an mHealth infant sleep and
settling program was measured in 2 ways. First, a Net
Promoter Score (NPS) [36] was collected within the app.
Second, a 10-item “Parent Satisfaction Scale” was developed
based on items from previous research on parents’ engage-
ment with an infant health app [35]. Each item was measured
on a 5-point Likert scale, from 1 (“strongly disagree”) to
5 (“strongly agree”). The satisfaction scale was designed to
sum into a total scale ranging from 10 to 50, with higher
scores indicating higher satisfaction with the program. These
items were collected at both the 7-day and 30-day follow-up
surveys.

In the survey, participants were also prompted to pro-
vide text responses through open-ended questions at the
2 follow-up surveys. More than half of the participants
provided open-ended text responses on their perceptions
of the app. Input was requested across several open-text
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questions at each of the survey time points. Questions
included “Please describe reasons for not using SleepWell-
Baby” and “Is there anything else you’d like to add about
SleepWellBaby?”.

Parent Well-Being Outcomes

Aspects of parent well-being measured included fatigue,
parenting confidence, and emotional health. These were
measured at baseline, 7 days, and 30 days. Fatigue was
measured via the 9-item Fatigue Severity Scale (FSS) [37].
This scale measures symptoms of fatigue, asking participants
how much they agree with the items on a 7-point scale.
This scale has been used in samples of mothers attending
residential child and family health services [38]. A total score
is calculated and ranges from 9 to 63, with higher scores
indicating greater fatigue severity.

The Me as a Parent (MaaP) questionnaire was used
to measure parents’ sense of competence, confidence, and
self-efficacy in their parenting [39]. This 16-item scale was
developed and validated in an Australian population of
parents, and measures parenting self-regulation incorporating
4 domains that the authors describe as a “...global sense of
competency and confidence in parenting” (p.2853) [39]. A
total score is calculated and ranges from 16 to 80, with higher
scores indicating a greater sense of competence, confidence,
and self-efficacy in their parenting.

Emotional health was measured with 3 instruments: a short
mood screener designed for the SleepWellBaby app [40], the
EPDS [41], and the Generalized Anxiety Disorder 7-item
scale (GAD-7) [42]. The EPDS has been commonly used
in previous research on sleep programs [11], and both the
EPDS and GAD-7 are widely used as screening tools for
emotional and mental health. For these 2 scales, a total score
is calculated and ranges from O to 30 for the EPDS and from
0 to 21 for the GAD-7, with higher scores indicating greater
symptoms of depression and anxiety.

Analysis

Engagement

Descriptive statistics, proportions, medians, means, SDs, and
95% Cls of the 7-day and 30-day EI and subindices were
calculated. Parents’ continued use of the app, program helped
parent sleep scale, and program helped infant sleep scale
were similarly described. Program helped parent sleep scale
and program helped infant sleep scale were measured with
a 5-point Likert scale, with responses later collapsed into 3
levels: “strongly agree and agree,” “neutral,” and “strongly
disagree and disagree.” The McNemar-Bowker test was
performed to compare responses to this question at the 2
follow-up time points.

Acceptability

The questions related to the continued use of the app and
the NPS are reported using descriptive statistics (propor-
tions, means, and SD). Exploratory factor analysis was
applied to the 10-item Parent Satisfaction Scale, which
showed a 1-factor solution with good internal consistency
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(Kaiser-Meyer-Olkin test=0.854; Bartlett test of sphericity
P<.001; variance of first factor, 49.355%; Cronbach a=0.88
[43]). Therefore, these 10 items were summed, producing
a single “satisfaction score.” Independent 2-tailed ¢ tests
were used to explore differences in the NPS and satisfaction
score by the following dichotomous demographic variates:
education (university qualification or higher vs no university
qualification), number of children (1 child only vs 2 or more
children), symptoms of anxiety and depression at baseline
(baseline EPDS =13 and/or GAD-7 =15 vs baseline EPDS
<13 and/or GAD-7 <15), and parent perception at baseline
of infant daytime and nighttime sleep problems (yes or no).
Correlation between the satisfaction score and the EI was
examined with Spearman Q.

For the open-ended text responses, thematic analysis was
conducted using the following Braun and Clark’s 6-step
process: (1) familiarization (reading the response), (2) initial
descriptive coding, (3) forming themes (by searching for
patterns and comparing and contrasting codes), (4) checking
themes (internally, checking that the quotes and codes sit
together as a theme, and across the dataset, checking that the
themes reflect the data, and checking for disconfirming data),
(5) naming themes, and (6) reporting the findings [44]. Using
Lumivero NVivo (version 13) software [45] (AMM used
inductive coding to code all responses and then identified
themes). JA and HC each read and coded a portion of the data
separately. Over several meetings, discussions, and reviews,
confirmation of the coding and themes was conducted by all 3
authors (HC, JA, and AMM).

Parent Well-Being Measures

Separate hierarchical multiple regression models were
conducted to analyze the impact of engagement with
the program on 4 of the outcome variables measuring
fatigue (FSS), parenting confidence (MaaP), and emotional
health (GAD-7 and EPDS). To ensure that outcomes were
analyzed in relation to app use rather than the mere
download of the app, the 7-day EI was the predictor
variable for the outcomes measured at 7 days, and the
30-day EI was the predictor variable for the outcomes
measured at 30 days. In addition to engagement, another
predictor of interest was parents’ perception of how the
app assisted in improving their own and their infant’s
sleep (program helped parent sleep scale and program
helped infant sleep scale). Several covariates were also
included to adjust the models. The blocks were structured
as follows: EI (predictor) and target outcome (dependent
variable) with baseline score of target outcome (model
1); program helped parent sleep scale and program helped
infant sleep scale (model 2); parent age at baseline, infant
age at baseline, parent education, number of children, and
pregnancy complication reported as baseline (model 3);
and baseline score of the 3 other outcome variables (model
4).
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IBM SPSS Statistics (version 29) [46] was used for all
analyses, and P values <.05 were considered statistically
significant.

Ethical Considerations

Ethics approval was provided by Sydney Local Health
District (RPAH Zone) Human Rights Ethics Committee
(Protocol X20-0548 & 2020/ETHO03215) prior to the start of
the study. All study procedures were conducted in accordance
with the ethical standards of the Declaration of Helsinki.
Consent was obtained from all participants through an
eConsent framework, including participant information and
electronic consent form. Participants provided consent for
research data collection and consent to access and match
these data with the data collected in the SleepWellBaby app.
None of the authors were involved in the development of the
program.

Results

Participant Characteristics

A total of 1468 potential participants indicated an interest
in the app and study. Of these, 798 (54.4%) participants
met eligibility criteria and consented to participate, with 700
(87.7%) participants forming the baseline sample following
completion of the baseline survey. Participants in the baseline
sample who did not complete either follow-up survey at 7
days or 30 days (n=309) were excluded from subsequent
analysis (Figure 1).

Of the final cohort included in the 7-day or 30-day
follow-up analyses (n=391), most were mothers (n=382,
97.7%), with English as their main language (n=376, 96.2%),
born in Australia (n=317, 81.1%), on leave from work
(n=339, 86.7%), with a university education (undergraduate:
n=152, 38.9%; postgraduate: n=151, 38.6%), in a long-term
or married relationship (n=381, 97.5%), with an average age
of 332 (SD 4.01) years. More than half (n=236, 60.4%)
engaged with SleepWellBaby using an Apple device, 25.8%
(n=101) used an Android, and the other 13.8% (n=54) were
missing these data. Most of the included infants were born
at term (n=369, 94.4%), 55.5% (n=217) were male, and most
were being fed breastmilk (breastfeeding: n=348, 89% and/or
expressed breast milk: n=113, 28.9%), with an average age
of 2.6 (SD 1.7) months at baseline and age range spanning O
to 5.9 months. This was the first child for most participants
(n=280, 71.6%). The majority of participants lived in NSW
(n=269, 68.8%), followed by Queensland (n=37, 9.5%), and
Victoria (n=34, 8.7%). Most participants lived in major cities
(n=316, 80.8%), followed by inner regional areas (n=62,
15.9%), then outer regional areas (n=11, 2.8%), with only
one participant living in a remote or very remote area (n=1,
0.3%).
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Figure 1. Recruitment and retention flowchart. EI: Engagement Index.
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Survey screening and consent

A
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Completed baseline
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Completed 7-d
follow-up survey: 339

Completed 30-d
follow-up survey: 220

Survey and in-app data collection

Completed 90-d
follow-up survey: 186

h 4
Analyzed: 391

Analysis

Matched with app data: 371
Unable to match with app data:
20

There were few statistically significant differences in
demographics between those lost to follow-up after the
baseline survey and those who continued to complete the
7-day and/or 30-day survey (Table 1). A greater proportion of
those lost to follow-up were in full-time work (5.5% vs 1.8%;
P=.03), and fewer were breastfeeding at baseline (83.5% vs
89%; P=.04). Fewer participants in the low-risk category
(EPDS <10) were lost to follow-up than expected by chance;
however, there was no statistically significant difference

https://pediatrics.jmir.org/2026/1/e88948

Downloaded
SleepWellBaby app

Appleton et al
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Used SleepWellBaby in past: 51
Mot a parent/carer of a
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Mot 218 years age: 9
Mot living in Australia: 2
Mot fluent in speaking and reading
English: 4
*respondents may meet more than one
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Excluded: 517
Did mot consent to participate: 51
Did mot complete consent form: 466
N

—

Excluded: 98
Did not complete baseline survey

SleepWellBaby
app analytic
database

30-d app El

Excluded: 309
Loss to follow-up/did not complete any
follow-up survey: 309

between the 2 groups in the mean baseline EPDS score or the
other 3 parent well-being outcomes (Table 1). We determined
that participants who remained in the study for analysis were
sufficiently representative on the parent well-being outcomes
of the cohort initially enrolled at baseline and a complete case
analysis was conducted. As may be expected, both the 7-day
and 30-day EI scores were significantly higher for partici-
pants included for analysis than participants lost to follow-up
(Table 1).
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Table 1. Baseline outcomes and Engagement Index for participants and participants lost to follow-up.

All participants at

Participants included for ~ Participants lost to

Baseline outcome and engagement index baseline (n=700) analysis (n=391) follow-up (n=309) P value
Me as a Parent Score, mean (SD) 57.26 (7.93) 57.21 (7.72) 57.33 (8.21) 832
Fatigue Severity Score, mean (SD) 40.95 (9.33) 40.89 (8.96) 41.03 (9.80) 842
Generalized Anxiety Disorder score, mean (SD) 5.20 (4.28) 4.99 (4.04) 546 (4.57) 162
Edinburgh Postnatal Depression Scale, mean (SD) 8.16 (4.71) 7.87 (4.60) 8.52 (4.82) 072
Probable depression (=13), n (%) 120 (17.1) 59 (15.1) 61 (19.7) 03b
Possible depression (10-12), n (%) 123 (17.6) 60 (15.4) 63(20.4) 03b
Low risk (<10),n (%) 456 (65.1) 271 (69.3)¢ 185 (59.9)¢ 03b
Missing, n (%) 1(0.1) 1(0.3) 0 (0) 03b
Positive EPDS Q10¢, n (%) 50 (7.1) 26 (6.7) 24 (7.8) 68P
Negative EPDS Q10, n (%) 650 (92.7) 365 (93.1) 285(92.2) 68P
Baby has daytime sleep problem, n (%) 540 (77.1) 306 (78.3) 234 (75.7) 44b
Severity of daytime sleep problem, mean (SD) 4.73 (1.20) 477 (1.24) 4.69 (1.15) 432
Baby has nighttime sleep problem, n (%) 474 (67.7) 268 (68.5) 206 (66.7) 66P
Severity of nighttime sleep problem, mean (SD) 494 (1.31) 491 (1.34) 497 (1.29) 592
Engagement Index over 7 d <0012
Mean (SD) ¢ 7339 (19.23) 51.81(19.76)
Median (IQR) ¢ 78.29 (62.01 —88.26f) 52.76 (41.22-63 .31g)
Engagement Index over 30 d ; <0012
Mean (SD) ¢ 68.52 (17.68 ) 48.17 (17.42)
Median (IQR) —° 70.47 (57.04-82 24f) 4781 (39.98-57.42g)
af test.
by 2 test.

¢Column proportions differ at the .05 level

dQuestion 10 of Edinburgh Postnatal Depression Scale (EPDS) asks about thoughts of self-harm.

®Not applicable.

fParticipants for analysis included n=371, missing n=20 as unable to match participant with app data
Participants lost to follow-up included n=264, missing n=45 as they did not continue with the survey or the app

Engagement

Engagement with the program, based on the EI, was higher
over the first 7 days (64.42/100), than at 30 days (60.06/100;
1634=16.842; P<.001). While the difference is small, it
indicates participants used the program more in the first 7
days, compared to the first 30 days (Table 2).

Similarly, self-reported engagement based on the questions
in the 7-day survey indicated decreasing use over time. At
7 days, 58.1% (n=227/391) of participants reported that they
were still using the app regularly, while at 30 days, only

Table 2. Engagement Index (EI) of app use by participants.

22.5% (n=88) were still using the app regularly. The most
common reason for ceasing regular use was forgetting about
the app, and the least common reason was that the infant’s
sleep was no longer a problem (Figure 2). Participants could
provide an open-text response explaining their choice, which
was incorporated into the thematic analysis. Responses were
diverse as shown in these 3 examples of the open-text
response: “Too overwhelming to have to log what my baby
is doing. Don’t want to continually have to look at the app
P96”; “Missed a day and forgot! P127”; and It’s tricky to use
P1104.”

EI 7-d EI 30-d EI
Overall score
Mean (SD) 64.42 (22.16) 60.06 (20.22)
Median (IQR) 65.14 (50.94-84.20) 61.14 (45.54-75.51)
Click depth (Ci)
Mean (SD) 0.56 (0.26) 0.50 (0.26)

Median (IQR)
Loyalty (Li)

Mean (SD)

Median (IQR)

0.60 (0.40-0.75)

0.80 (0.27)
0.90 (0.80-0.99)

0.52 (0.33-0.69)

0.85(0.25)
0.93 (0.86-0.99)
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EI 7-d EI 30-d EI
Regency (Ri)

Mean (SD) 0.87 (0.22) 0.91 (0.19)

Median (IQR) 0.95 (0.88-0.98) 0.97 (0.92-0.99)
Interaction (Ii)

Mean (SD) 0.55 (0.36) 0.30 (0.33)

Median (IQR) 0.43 (0.29-1.00) 0.13 (0.07-0.40)
Feedback (Fi)

Mean (SD) 0.44 (0.38) 0.44 (0.38)

Median (IQR) 0.50 (0.00-0.80) 0.50 (0.00-0.80)

Figure 2. Reasons for ceasing use of the SleepWellBaby app.
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| forgot about it
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The I had technical
problems
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so no longer need it

W 7-d follow-up (n=119)

Regarding perception of the program for help with infant
sleep, most participants were either reported neutral percep-
tions or agreed that the program assisted with infant sleep
(Table 3). There was a categorical change in perceptions
between 7 days and 30 days (McNemar-Bowker test: %23=8.9;
P=.03), with a shift from neutral to agree, indicating that
more participants agreed that the program assisted with their

Table 3. Perception of program impact on infant and parent sleep.

baby

m 30-d follow-up (n=133)

infant’s sleep at the 30-day follow-up than at the 7-day
follow-up. Similarly, on the program helped parent sleep
scale, there was a categorical change in perception between 7
days and 30 days (McNemar-Bowker test: %23=8.741; P=.03),
indicating that more participants agreed that the program
assisted with their sleep at the 30-day follow-up than at the
7-day follow-up.

Item Disagree, n (%)

Neutral, n (%) Agree, n (%) McNemar-Bowker test

Did SleepWellBaby help baby sleep?

7-d follow-up 61 (16.5)

30-d follow-up 34 (15.0)
Did SleepWellBaby help parent sleep?

7-d follow-up 109 (30.1)

30-d follow-up 64 (28.3)

03
201 (54.3) 108 (29.2)
103 (45 4) 90 (39.7)

03
176 (48.6) 77 (21.3)
91 (40.3) 71 (31.4)

Acceptability

For those participants who responded to the NPS question
(n=306), 39.2% (n=120) rated the app 6 or less (detractors),
30.4% (n=93) rated it 7 or 8 (passives), and 30.4% (n=93)
rated it 9 or 10 (promoters). The mean NPS was 7.05 (SD

https://pediatrics.jmir.org/2026/1/e88948

2.48), indicating that most participants were satisfied with the
program. However, based on the difference in the proportions
of promoters and detractors, the overall NPS was —8.8% in
this sample. On the other hand, the Parent Satisfaction Scale
measured out of 50 showed an average of 36.26 (95% CI
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35.60-36.93). The areas of language and trust scored the
highest, while the areas of content and the sharing feature
scored the lowest (Table 4).

There was a positive correlation between the EI and
satisfaction score (Spearman ©=0.52; P<.001), indicating
those more highly engaged with the app reported higher
satisfaction with the app. Whether engagement fostered
satisfaction or whether satisfaction fostered engagement is

Table 4. Parent satisfaction scale at 7-d follow-up (n=330).

Appleton et al

not known. Subgroup comparisons for both the NPS and the
satisfaction score found there was no difference in either
scores based on baseline depression or anxiety symptoms,
number of children, parent’s education, or reported infant
sleep problems (Multimedia Appendix 2), indicating that a
diverse range of parents with varying characteristics found the
program acceptable.

Area Question Mean (SD) 95% CI

Overall score (range 10-50) -2 36.26 (6.17) 35.59-36.93

Language (range 1-5) The language used in the app was easy to understand 4.25(.623) 4.18-4.32

Trust (range 1-5) I can trust the information on the SleepWellBaby app 4.19 (.650) 4.12-4.26

Notifications—amount (range 1-5) I was happy with the number of notifications or email 3.86 (.813) 3.77-3.95
messages received each week

Confidence (range 1-5) I felt confident using this app 3.69 (917) 3.59-3.79

Notifications—relevance (range 1-5) I found the notifications or messages suited my baby’s age and 3.58 (.840) 3.49-3.67
stage of development

Notifications—content (range 1-5) I found the notifications or email messages helpful 3.56 (.870) 3.47-3.65

Functionality (range 1-5) The app did everything I expected it to do 341 (967) 3.31-351

Content (range 1-5) The SleepWellBaby program covered all of the things about 3.16 (.999) 3.05-3.27
sleep and settling that I wanted it to

Feature —sharing I found it helpful to share the app with my partner/family 3.14 (1.009) 3.03-3.25

(range 1-5)

2Not applicable.

Open-Ended Text Response Findings

Overview

More than half (n=226, 57.8%) of the participants provi-
ded responses to the open-ended text response fields. Three
themes were identified in these responses that were relevant
to the acceptability of the program. These themes and their
component parts are summarized in Figure 3. The themes
are described in more detail below and illustrated with direct

https://pediatrics.jmir.org/2026/1/e88948

quotations from participants. Participants are identified with
their self-identified carer role, age, and infant age (noting
for those infants born prematurely, this is chronological age,
not corrected age). Two additional themes identified in these
qualitative responses focused on challenges with using and
recommendations for improving the app interface. These
themes related to the earlier version of the SleepWellBaby
app used in the study and are therefore not included here.
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Figure 3. Themes on acceptability from open-ended text response.

| App helpful

Lifeline
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Theme 1: Lifeline

Responses grouped under this theme indicated satisfaction
with the app and an experience of SleepWellBaby as a source
of useful resources, information, and support. Participants
shared that they found the program to be a helpful support
for them as they navigated caring for their infant:

This app has helped me find out the sleep rhythm of my
baby and taught me to build a sleep ritual which works
well at the moment.

[Participant ID 624, mother aged 31 years with infant
aged 3 months]

So great, it felt really personal as though I had someone
supporting my journey with check ins and tracking.
[Participant ID 312, mother aged 28 years with infant
aged 4 months]

Please keep it free, parents really need this support.
[Participant ID 215, mother aged 31 years with infant
aged 2 months]

This support was noted particularly during time where
access to physical services were limited during pandemic-
related restrictions:

Love it! What a wonderful program which all parents
should be able to access for free — particularly in
lockdown. It is the lifeline we all need in the mindless
and monotonous bedlam of baby sleep while spending
so much time at home.

https://pediatrics.jmir.org/2026/1/e88948
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[P628, mother aged 33 years with infant aged <l
month]

The program and app have taught me so much in the
early newborn phase that I feel so much more confident
in my ability to manage without support as lockdown
continues.

[P1085, mother aged 32 years with infant aged <I
month]

Theme 2: Mismatch

For some participants, however, there was a mismatch
between what the program offered and their everyday
experiences—they expressed that the routines or information
provided did not suit. For some participants, this mismatch
related to characteristics of their infant: the app was not
appropriate due to factors such as prematurity, very young
age, illness, or their infant’s rthythm being different from the
example routines. For others, it was related to their own
dispositions, such as preferring another app or forgetting
about the app:

It really didn’t suit preterm babies—this could really be
worked on.

[P168, mother aged 31 years with infant aged 3 months
(chronological age)]

...it needed the chance to adjust for preterm babies. My
child was 5 weeks preemie and programs are based on
my child’s actual age instead of corrected age.

[P488, mother aged 31 years with infant aged 3 months
(chronological age)]
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My baby is too young to start a routine.
[P412, mother aged 35 years with infant aged <I
month]

The program suggested felt a little unrealistic for my
1-month-old, and did make me feel a bit pessimistic.
[P535, mother aged 36 years with infant aged 1 month]

I don’t find the app helpful if my baby is off schedule.
[P211, mother aged 24 years with infant aged 2
months]

Theme 3: Unintended Negative Effects

For some participants, features of the app—and, in some
cases, the use of an app at all—were experienced as coun-
terproductive, impacting negatively on their well-being, and
making it more difficult to focus on being with their baby:

Tracking everything felt overwhelming.
[P72, mother aged 35 years with infant aged 3 months|

I find the information and the way it is presented very
confusing.

[P532, mother aged 35 years with infant aged<I
month]

Some participants expressed that some features or use of
the app added to their anxiety and sense of failure:

I found it was making me more anxious tracking sleep
etc.

[P78, mother aged 28 years with infant aged 5 months
(chronological age)]

My baby wasn’t sleeping well and it made me feel much
worse...the app made me feel I was failing.

Appleton et al

[P65, mother age not reported with infant aged 4
months]

Other participants also noted that it contributed to
increasing time on their phone, which was seen as undesira-
ble:

I rarely ever was able to track in real time, [it] takes
attention away from baby when they need it most.
[P605, mother aged 32 years with infant aged 5
months]

Impact on Parent Well-Being
Fatigue

Parents’ engagement and self-reported perception of the
program had a significant impact on parents’ fatigue (FSS). In
the final adjusted linear regression model, with all variables
of interest included (model 4), 7-day engagement with the app
decreased fatigue (Table 5). In this model, a 1-point increase
in the 7-day EI score was associated with a decrease in FSS
by 0.06 at 7-day follow-up. Similarly, the program helped
parent sleep scale was also related to a decrease in FSS
score, where a 1-point increase in agreement that the program
helped with parent sleep was associated with a 1.7-point
decrease at 7-day follow-up.

Fatigue at the 30-day follow-up was unrelated to the
30-day EI. However, in the final adjusted linear regression
model (model 4), parent self-reported perception of the
program was related to the FSS, where a 1-point increase
in agreement that the program helped with infant sleep
was associated with a 1.7-point decrease in FSS at 30-day
follow-up.

Table 5. Impact of the engagement with app on fatigue, parenting confidence, and emotional health.?

7-d 30-d
Parent well-being outcome P value P value
Fatigue, adjusted FSSP (95% CI)
Engagement Index —-0.06 (0.1 to —0.01) 01 0.02 (-0.05 to 0.09) .63
Program helped infant sleep 041 (-0.93to 1.76) 55 —-1.74 (-3.48 to —0.004) 05
Program helped parent sleep -1.72 (-2.95 to -0.48) 007 0.81 (=0.96 to 2.49) 34
Parenting confidence, adjusted MaaP® (95% CI)
Engagement Index 0.03 (-0.01 to 0.06) A1 0.02 (-0.04 t0 0.07) 57
Program helped infant sleep 1.48 (0.46 to 2.50) 005 0.53 (-0.72 to 1.78) 40
Program helped parent sleep 0.11 (-0.82 to —1.05) 81 0.46 (-0.75 to 1.66) 46
Emotional Health, adjusted EPDSY (95% CI)
Engagement Index 0.00 (-0.02 t0 0.02) 97 0.01 (-0.02 to 0.04) .69
Program helped infant sleep -047 (-1.07 t0 0.14) 13 0.13 (-0.57 t0 0.84) 71
Program helped parent sleep —0.18 (-0.73 to 0.38) 53 -0.64 (-1.13 t0 0.04) 07
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7-d 30-d
Parent well-being outcome P value P value
Emotional Health, adjusted GAD-7° (95% CI)
Engagement Index 0.01 (-0.01 to0 0.02) 53 0.00 (-0.03 to 0.02) .82
Program helped infant sleep —-0.34 (-0.89 to 0.20) 22 0.15 (-0.49 t0 0.79) .64
Program helped parent sleep -0.47 (-0.97 t0 0.03) 07 —0.48 (-1.10t0 0.14) 13

4All models adjusted for parent age at baseline, infant age at baseline, parent education, number of children, pregnancy complication reported as
baseline, baseline score of target outcome, and baseline score of the 3 other outcome variables.

PFSS: Fatigue Severity Scale.

“MaaP: Me as a Parent.

4EPDS: Edinburgh Postnatal Depression Scale.
®GAD-7: Generalized Anxiety Disorder-7.

Parenting Confidence

In the final adjusted linear regression model (model 4),
neither the 7-day nor 30-day EI was related to the MaaP score
(parenting confidence). However, the program helped parent
sleep scale was related to the MaaP at the 7-day follow-up:
a l-point increase in agreement that the program helped
with infant sleep was associated with a 1.48-point increase
in MaaP at the 7-day follow-up. This demonstrates that
participants who agree that the program is helpful for their
infants’ sleep have a measured improvement in their sense of
competence, confidence, and self-efficacy as a parent.

Emotional Health

In the final adjusted linear regression model (model 4),
parents’ emotional health was not associated with engage-
ment nor with self-reported perception of the program.
Neither the EPDS nor GAD-7 scores at the 7-day or 30-day
follow-up were related to the 7-day EI score or 30-day EI
score (Table 5).

Discussion

Principal Findings

This study provides evidence of the engagement with and
acceptability and impact of SleepWellBaby for Australian
parents of infants. The SleepWellBaby program is suitable
for many parents, and those who found the program use-
ful experience statistically significant improvements in their
fatigue and parenting confidence. Many of the participat-
ing parents engaged with the app, and the program was
acceptable to most parents who provided feedback. Parents
reported they were generally satisfied with the program.
While acceptability and satisfaction were generally positive,
there were some contrasting themes from the participants’
open-text response feedback. Importantly, it was noted that
the program may at times be mismatched to parent and/or
child needs and could be counterproductive with unintended
negative impacts on well-being.

Nevertheless, engagement with the program was associ-
ated with a statistically significant improvement in paren-
ts” fatigue. Parents who had higher engagement or found
the program most helpful for their sleep and their infant’s
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sleep showed the greatest improvement in their fatigue. The
modeling found that a 1-point increase (on a 100-point scale)
in the 7-day EI score was associated with a decrease in
parent fatigue severity (FSS) by 0.06 at 7-day follow-up.
Given that a systematic review of patient-reported fatigue
measures has identified minimum important difference for
improvement for the FSS ranging from 0.08 to 0.4, this
reduction is potentially clinically significant [47]. Similarly,
parents’ self-reported perception of the program to assist their
own sleep at the 7-day follow-up was associated with a 1.72
decrease in FSS, and their infant sleep at 30-day follow-up
was also related to improvement in fatigue with a 1.74
decrease. While these changes are modest, it demonstrates
that participants who found the program helpful, and engaged
more with the program, had measured improvement in their
fatigue. Regarding the other outcomes of interest, there was
no indication that engagement with the program had an
impact on parents’ emotional health where neither the EDPS
nor GAD-7 scores at the 7-day or 30-day follow-up were
related to the 7-day EI score or 30-day EI score. There was
some indication that engagement with the program had an
impact on sense of competence, confidence, and self-efficacy
as parents’ agreement that the program helped with infant
sleep was associated with a 1.48-point increase in MaaP at the
7-day follow-up.

Engagement with the program was higher for the first 7
days, compared with the first 30 days, which aligns with the
design of SleepWellBaby as a 7-day program that may be
repeated as needed. For those who reported discontinued use
of SleepWellBaby at 7-day and 30-day follow-up, few did so
when their infant’s sleep was no longer a problem. Around
a third of participants had discontinued as they did not find
it helpful, felt they had sufficiently gathered the information
that they needed, or had simply forgotten about the app. This
is similar to feedback from parents about other parenting
apps [48] and suggests additional reminder features, such
as push notifications, may be useful for supporting engage-
ment. Another avenue of increasing engagement is increasing
responsiveness of the app experience to user input or prompts
that are based on the tracking data users enter into the app
[49].

It is difficult to directly compare engagement with other
similar apps due to the diversity of methods for measuring
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participant engagement [50]. Even among other studies using
the same EI criteria, differences in the design and interac-
tive features of each app impact the calculated EI. With
this caveat in mind, compared to other studies using the EI
criteria, engagement in the current study was similar or higher
[24,48,51]. Likewise, the dropout of participants is similar to
other evaluations of smartphone applications undertaken in
the perinatal period [4,48,51,52].

While engagement and dropout in studies and evaluations
of smartphone applications in the perinatal period are mixed,
accessing parenting support and information via apps is
increasingly popular [30]. A review of maternal and infant
health smartphone applications in 2020 found 421 smart-
phone applications available, with 102 being ‘evidence-based
apps’ as they were developed by a health care provider
or affiliated provider [22]. There is a notable difference in
parent use and engagement in ‘commercial apps,” which
are downloaded in the millions, and ‘evidence-based apps,’
which are downloaded in the thousands [53]. This may be due
to marketing approaches and costs associated with keeping
the application up to date with the smartphone operating
systems. The risk in this market is that ‘commercial apps’
may not include the best, safest, most up-to-date evidence to
support parents [30]. A solution may be partnership, as seen
for SleepWellBaby, which combines commercial engagement
strategies with evidence-based material [20].

While the NPS was negative in this sample, the 2025
12-month-to-date NPS for SleepWellBaby was 19 (email,
November 24, 2025). Additionally, the adequacy of NPS as
a standalone metric for use in healthcare has been questioned
[54]. Therefore, we also included further questions related to
satisfaction. On the basis of these, the program was accepta-
ble to most, who were generally satisfied with the program
and perceived most of the features as useful. However, some
participants also expressed concerns that the program may
at times be mismatched for their current needs and could be
counterproductive, with unintended negative impacts on their
well-being. One aspect of mismatch was the age and stage of
development related to term versus premature infants. In the
qualitative feedback, there was equivocal feedback regarding
the suitability of the program for young infants (under 3
mo). Some parents did not find the tracking and sample
plans realistic for their young infant, although others did.
The Tresillian approach to infant and child sleep is child-led
and responsive to child needs, and there is an emphasis on
facilitating parents to observe, understand, and respond to
their infant cues [31]. It may be that the nuance of this
message is more difficult to convey via an app and may need
additional educational resources (eg, videos).

One element within the theme unintended negative effect
was that using digital technology made it harder for parents to
focus on being with their baby. This tension around digi-
tal technology and parenting has been described elsewhere
[55]. The parents in Facca’s qualitative study described the
usefulness of digital technology but felt some guilt about
using these devices around their young children [55]. There
is emergent research identifying different styles of engage-
ment with apps among parents, such as those who tend to
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use detailed, consistent tracking and those who use basic,
intermittent tracking [56,57]. For SleepWellBaby, tracking is
just one feature of the program, and parents can choose not to
use tracking while still using other features.

While tracking of infant sleep and daily routines can be
a useful tool to identify patterns and routines, qualitative
feedback from some parents indicated it was counterproduc-
tive to achieving their goals. A recent cross-sectional study
on breastfeeding app use found that mothers who tended to
use detailed, consistent tracking, compared to those using
more basic, intermittent tracking, had higher psychopatholog-
ical symptoms (eg, symptoms of depression or anxiety) [56].
However, as that was a cross-sectional study, the direction
of effect is not clear—ie, whether tracking within the app
triggered increased mood symptoms or whether mothers
who already exhibited these symptoms were more likely to
undertake detailed tracking. In the current evaluation, the EI
measure did include app tracking elements in the interaction
index, and there was no association between the EI and
anxiety symptoms. However, any app that includes tracking
in the perinatal period should be developed in line with
emerging evidence about any relationship between parental
symptoms of depression or anxiety and app-based tracking
[56].

Strengths and Limitations

A strength of this study was an open recruitment to sample
across a general population of parents with minimal exclusion
criteria. Yet, while there were limited restrictions on those
eligible as the sample was self-selected, the demographic
of recruited parents was skewed compared to the general
parenting population toward women (mothers) who spoke
English as the main language at home, mostly born in
Australia, on parental leave from work, university educated,
married or in a long-term relationship, and residing in a major
city. While reflective of the general demographic of women
who access residential parenting support services [14,58],
it limits the applicability of these findings to parents with
broader demographic characteristics, such as parents with
lower educational attainment or those living in regional and
rural locations.

The findings are also limited by the quasi-experimental
pre-post study design. The lack of a control group and
randomization limits the ability to identify the specific impact
of the program. However, to offset this limitation, a strength
of our analysis is the inclusion of EI, which is an objective
measure of participant engagement with the app. Including
EI within the models on impact provides some support that
change in participant outcomes was related to participant use
of the program. The potential for selection and response bias
represents an additional limitation of this study. Participants
were parents and carers who were motivated to use the
SleepWellBaby app and willing to share their experiences
and feedback, which may limit the generalizability of the
findings. Most participants perceived their infant to have a
sleep problem; however, this is unsurprising given the app’s
purpose of supporting parents to understand infant sleep and
providing guidance on responsive sleep strategies. Although
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the proportion of participant loss to follow-up was compa-
rable to that reported in other studies evaluating perinatal
smartphone applications [48,52], attrition remained substan-
tial. Participants who continued and those who did not were
very similar in almost all baseline characteristics, although
those participants who continued with the study were more
highly engaged with the app; we therefore acknowledge the
potential for overestimation of the effects of the SleepWell-
Baby app and limitation of generalizability of the results.

Finally, the evaluation was conducted during the
COVID-19 pandemic, between April 2021 and March 2022.
This period of data collection overlapped with several public
health measures, including stay-at-home orders and limita-
tions on in-person gatherings. There is growing evidence that
the pandemic and associated public health measures were
associated with poorer mental health outcomes for parents
[59,60]. Notably, the NSW government provided funding to
give free access to SleepWellBaby for NSW families during
times during the pandemic when the strictest stay-at-home
orders were in place (March to July 2020 and June to October
2021). Therefore, the findings need to be interpreted with this
context in mind.

As noted, this sample was not particularly diverse and
included mostly mothers. Few studies have included both
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parents [61]. One feature within SleepWellBaby is the ability
to share with multiple users—however, data on the use of this
feature was not collected in this evaluation. Therefore, further
research could investigate the use of the program by both
parents with a focus on this functionality. Importantly, any
further research and evaluation should aim to recruit a diverse
sample of parents to identify the efficacy and acceptability
among a broader range of parents.

Conclusions

SleepWellBaby is an infant sleep digital smartphone app that
offers a useful program suitable to many parents with infants.
As is the case with many interventions, it is not one-size-fits-
all—not all parents will find accessing early parenting support
via an app helpful. Therefore, this is a useful program to
be included within a suite of support options for parents,
including non—mobile phone-based interventions. SleepWell-
Baby is available within the early parenting support structures
provided in Australia, including primary health child and
family services and intensive early parenting services, such as
those provided by Tresillian Family Care Centres. Within this
context, SleepWellBaby offers a unique accessible support
option for many parents that can promote improved parental
health and well-being through reduced fatigue and increased
parenting confidence.

Acknowledgments

The authors would like to thank all the Tresillian and Sleepfit staff and managers and staff who supported this research,
particularly Daniel Platt from Sleepfit for supporting data transfer and support with the app. The authors would also thank
staff from Tresillian and Sydney Institute for Women, Children and their Families who supported recruitment. The authors
acknowledge and thank all mothers, fathers, and carers who gave so generously of their time and shared their experiences and
insights.

Funding

Both Tresillian (a not-for-profit NSW Health—affiliated organization offering a range of residential and outpatient programs
for families) and Sleepfit solutions (private company that develops digital sleep programs for organizations) provided in-kind
contribution to this research.

Data Availability

The datasets generated or analyzed during this study are not publicly available, as participant consent was not sought for public
data sharing. Statistical analysis syntax is available from the authors on reasonable request.

Authors’ Contributions

Conceptualization: JA, DS, ST, NR, ED-W

Formal analysis: JA, AMM, HC, JF

Methodology: JA, ST, NR, EDW

Project administration: HC

Protocol development: JA, HC, ST, NR, ED-W

Software: DP

Writing — original draft: JA, AMM, HC

Writing — review & editing: JA, DS, ST, NR, ED-W, HC, AMM, AD

Conflicts of Interest

HC, ST, NR, and ED-W report no conflict of interest. JA and DS have previously been employed by Tresillian. AMM and AD
are employed by Tresillian. Tresillian, in conjunction with Sleepfit Solutions, developed the SleepWellBaby program. Sleepfit
Solutions declares a financial interest.

Multimedia Appendix 1

Engagement Index equation and subindices.
[DOCX File (Microsoft Word File), 20 KB-Multimedia Appendix 1]

https://pediatrics jmir.org/2026/1/e88948 JMIR Pediatr Parent 2026 | vol. 9 1 e88948 | p. 14

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=pediatrics_v9i1e88948_app1.docx
https://jmir.org/api/download?alt_name=pediatrics_v9i1e88948_app1.docx
https://pediatrics.jmir.org/2026/1/e88948

JMIR PEDIATRICS AND PARENTING Appleton et al

Multimedia Appendix 2

Subgroup comparisons of Net Promoter Score and the satisfaction score.
[DOCX File (Microsoft Word File), 17 KB-Multimedia Appendix 2]

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Olsen AL, Ammitzbgll J, Olsen EM, Skovgaard AM. Problems of feeding, sleeping and excessive crying in infancy: a
general population study. Arch Dis Child. Nov 2019;104(11):1034-1041. [doi: 10.1136/archdischild-2019-316851]
[Medline: 31270094]

Cook F, Mensah F, Bayer JK, Hiscock H. Prevalence, comorbidity and factors associated with sleeping, crying and
feeding problems at 1 month of age: a community-based survey. J Paediatr Child Health. Jun 2019;55(6):644-651. [doi:
10.1111/jpc.14262] [Medline: 30311274]

Reuter A, Silfverdal SA, Lindblom K, Hjern A. A systematic review of prevention and treatment of infant behavioural
sleep problems. Acta Paediatr. Sep 2020;109(9):1717-1732. [doi: 10.1111/apa.15182] [Medline: 31965638]
Humphreys KL, King LS, Guyon-Harris KL, Zeanah CH. Caregiver regulation: a modifiable target promoting resilience
to early adverse experiences. Psychol Trauma. Apr 2022;14(S1):S63-S71. [doi: 10.1037/tra0001111] [Medline:
34460282]

Moore T, Arefadib N, Deery A, West S. The first thousand days: an evidence paper. Centre for Community Child
Health, Murdoch Children’s Research Institute; 2017. URL: https://www.rch.org.au/uploadedFiles/Main/Content/
ccchdev/CCCH-The-First-Thousand-Days-An-Evidence-Paper-September-2017.pdf [Accessed 2023-09-28]

Byars KC, Yolton K, Rausch J, Lanphear B, Beebe DW. Prevalence, patterns, and persistence of sleep problems in the
first 3 years of life. Pediatrics. Feb 2012;129(2):e276-84. [doi: 10.1542/peds.2011-0372] [Medline: 22218837

Hysing M, Sivertsen B, Garthus-Niegel S, Eberhard-Gran M. Pediatric sleep problems and social-emotional problems. A
population-based study. Infant Behav Dev. Feb 2016;42:111-118. [doi: 10.1016/j.infbeh.2015.12.005] [Medline:
26774862]

Matsunaka E, Ooshige N, Ueki S, Morokuma S. Effectiveness of preventive parental education delivered from
pregnancy to 1 month postpartum for improving infant sleep and parental sleep and depression: a systematic review
protocol. JBI Evid Synth. Jul 1, 2024;22(7):1355-1361. [doi: 10.11124/IBIES-23-00274] [Medline: 38385365]
McCallum SM, Rowe HJ, Gurrin L, Quinlivan JA, Rosenthal DA, Fisher JRW. Unsettled infant behaviour and health
service use: a cross-sectional community survey in Melbourne, Australia. J Paediatr Child Health. Nov
2011;47(11):818-823. [doi: 10.1111/j.1440-1754.2011.02032 .x] [Medline: 21679331]

Bryanton J, Beck CT, Montelpare W. Postnatal parental education for optimizing infant general health and parent-infant
relationships. Cochrane Database Syst Rev. Nov 28, 2013;2013(11):CD004068. [doi: 10.1002/14651858.CD004068.
pub4] [Medline: 24284872]

Kempler L, Sharpe L, Miller CB, Bartlett DJ. Do psychosocial sleep interventions improve infant sleep or maternal
mood in the postnatal period? A systematic review and meta-analysis of randomised controlled trials. Sleep Med Rev.
Oct 2016;29:15-22. [doi: 10.1016/j.smrv.2015.08.002] [Medline: 26555938]

Drozd F, Leksbg TS, Stgrksen HT, Wilhelmsen CEW, Slinning K. An overview of reviews for preventing and treating
sleep problems in infants. Acta Paediatr. Nov 2022;111(11):2071-2076. [doi: 10.1111/apa.16475] [Medline: 35778903]
Fisher J, Stanzel K, Nguyen H, et al. Impact of a private sector residential early parenting program on clinically
significant postnatal depressive symptoms experienced by women: audit of routinely collected data. Acta Psychiatr
Scand. Nov 2024;150(5):458-473. [doi: 10.1111/acps.13668] [Medline: 38408371]

Dahlen HG, Ormsby SM, Brownhill S, Fowler C, Schmied V. Residential parenting services: an integrative literature
review of characteristics, service usage and parent and staff perspectives. Nurs Open. Mar 2023;10(3):1180-1216. [doi:
10.1002/n0p2.1415] [Medline: 36317700]

Phillips J, Sharpe L, Nemeth D. Maternal psychopathology and outcomes of a residential mother-infant intervention for
unsettled infant behaviour. Aust N Z J Psychiatry. Mar 2010;44(3):280-289. [doi: 10.3109/00048670903487225]
[Medline: 20180728]

Middlemiss W, Stevens H, Ridgway L, McDonald S, Koussa M. Response-based sleep intervention: helping infants
sleep without making them cry. Early Hum Dev. May 2017;108:49-57. [doi: 10.1016/j.earlhumdev.2017.03.008]
[Medline: 28426979]

Rowe H, McCallum S, Le MTH, Vittorino R. Admission to day stay early parenting program is associated with
improvements in mental health and infant behaviour: a prospective cohort study. Int ] Ment Health Syst. Aug 13,
2012;6(1):11. [doi: 10.1186/1752-4458-6-11] [Medline: 22889314]

Stanzel K, Honda T, Tran T, Fisher J. Behavioural interventions for problematic infant sleeping and cry/fuss behaviour: a
systematic review and meta-analyses. Infant and Child Development. Jan 2025;34(1):n/a. [doi: 10.1002/icd.2554]

https://pediatrics.jmir.org/2026/1/e88948 JMIR Pediatr Parent 2026 | vol. 9 1 €88948 | p. 15

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=pediatrics_v9i1e88948_app2.docx
https://jmir.org/api/download?alt_name=pediatrics_v9i1e88948_app2.docx
https://doi.org/10.1136/archdischild-2019-316851
http://www.ncbi.nlm.nih.gov/pubmed/31270094
https://doi.org/10.1111/jpc.14262
http://www.ncbi.nlm.nih.gov/pubmed/30311274
https://doi.org/10.1111/apa.15182
http://www.ncbi.nlm.nih.gov/pubmed/31965638
https://doi.org/10.1037/tra0001111
http://www.ncbi.nlm.nih.gov/pubmed/34460282
https://www.rch.org.au/uploadedFiles/Main/Content/ccchdev/CCCH-The-First-Thousand-Days-An-Evidence-Paper-September-2017.pdf
https://www.rch.org.au/uploadedFiles/Main/Content/ccchdev/CCCH-The-First-Thousand-Days-An-Evidence-Paper-September-2017.pdf
https://doi.org/10.1542/peds.2011-0372
http://www.ncbi.nlm.nih.gov/pubmed/22218837
https://doi.org/10.1016/j.infbeh.2015.12.005
http://www.ncbi.nlm.nih.gov/pubmed/26774862
https://doi.org/10.11124/JBIES-23-00274
http://www.ncbi.nlm.nih.gov/pubmed/38385365
https://doi.org/10.1111/j.1440-1754.2011.02032.x
http://www.ncbi.nlm.nih.gov/pubmed/21679331
https://doi.org/10.1002/14651858.CD004068.pub4
https://doi.org/10.1002/14651858.CD004068.pub4
http://www.ncbi.nlm.nih.gov/pubmed/24284872
https://doi.org/10.1016/j.smrv.2015.08.002
http://www.ncbi.nlm.nih.gov/pubmed/26555938
https://doi.org/10.1111/apa.16475
http://www.ncbi.nlm.nih.gov/pubmed/35778903
https://doi.org/10.1111/acps.13668
http://www.ncbi.nlm.nih.gov/pubmed/38408371
https://doi.org/10.1002/nop2.1415
http://www.ncbi.nlm.nih.gov/pubmed/36317700
https://doi.org/10.3109/00048670903487225
http://www.ncbi.nlm.nih.gov/pubmed/20180728
https://doi.org/10.1016/j.earlhumdev.2017.03.008
http://www.ncbi.nlm.nih.gov/pubmed/28426979
https://doi.org/10.1186/1752-4458-6-11
http://www.ncbi.nlm.nih.gov/pubmed/22889314
https://doi.org/10.1002/icd.2554
https://pediatrics.jmir.org/2026/1/e88948

JMIR PEDIATRICS AND PARENTING Appleton et al

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.

35.

36.
37.

38.

39.

40.

Holtrop K, Casaburo G, Hickman T, Yzaguirre MM, Young D. The acceptability and preliminary effectiveness of a
brief, online parenting program: expanding access to evidence-based parenting intervention content. Fam Process. Dec
2023;62(4):1506-1523. [doi: 10.1111/famp.12883] [Medline: 37039325]

Ball HL, Keegan AA. Digital health tools to support parents with parent-infant sleep and mental well-being. NPJ Digit
Med. Dec 21, 2022;5(1):185. [doi: 10.1038/541746-022-00732-4] [Medline: 36543920]

Augustin M, Wenzel AS, Licata-Dandel M, et al. App-based intervention for parents of children with crying, sleeping,
and feeding problems: usability, usefulness and implications for improvement. Internet Interv. Mar 2024;35:100700.
[doi: 10.1016/j.invent.2023.100700] [Medline: 38221943]

Biviji R, Vest JR, Dixon BE, Cullen T, Harle CA. Factors related to user ratings and user downloads of mobile apps for
maternal and infant health: cross-sectional study. JMIR Mhealth Uhealth. Jan 24, 2020;8(1):e15663. [doi: 10.2196/
15663] [Medline: 32012107]

Leichman ES, Gould RA, Williamson AA, Walters RM, Mindell JA. Effectiveness of an mHealth intervention for infant
sleep disturbances. Behav Ther. Jul 2020;51(4):548-558. [doi: 10.1016/j.beth.2019.12.011] [Medline: 32586429]

Taki S, Russell CG, Wen LM, et al. Consumer engagement in mobile application (app) interventions focused on
supporting infant feeding practices for early prevention of childhood obesity. Front Public Health. 2019;7:60. [doi: 10.
3389/fpubh.2019.00060] [Medline: 30984732]

Sawyer A, Kaim A, Le HN, et al. The effectiveness of an app-based nurse-moderated program for new mothers with
depression and parenting problems (eMums Plus): pragmatic randomized controlled trial. J Med Internet Res. Jun 4,
2019;21(6):e13689. [doi: 10.2196/13689] [Medline: 31165715]

Cheng H, Tutt A, Llewellyn C, et al. Content and quality of infant feeding smartphone apps: five-year update on a
systematic search and evaluation. JMIR Mhealth Uhealth. May 27, 2020;8(5):e17300. [doi: 10.2196/17300] [Medline:
32459187]

Zhao J, Freeman B, Li M. How do infant feeding apps in China measure up? A content quality assessment. JMIR
Mhealth Uhealth. Dec 6,2017;5(12):e186. [doi: 10.2196/mhealth.8764] [Medline: 29212627]

Tsai Z, Kiss A, Nadeem S, et al. Evaluating the effectiveness and quality of mobile applications for perinatal depression
and anxiety: a systematic review and meta-analysis. J Affect Disord. Jan 1, 2022;296:443-453. [doi: 10.1016/j.jad.2021.
09.106] [Medline: 34624434]

Glatz T, Lippold MA. Is more information always better? Associations among parents’ online information searching,
information overload, and self-efficacy. Int J Behav Dev. Sep 2023;47(5):444-453. [doi: 10.1177/01650254231190883]
Virani A, Duffett-Leger L, Letourneau N. Parents’ use of mobile applications in the first year of parenthood: a narrative
review of the literature. Health Technol. 2021;5:14-14. [doi: 10.21037/ht-20-28]

Tresillian. The Tresillian Sleep Book. ABC Books; 2018. ISBN: 9780733339141

Tresillian annual report. Tresillian; 2024. URL: https://www tresillian.org.au/media/dghblvzqg/annual-report-2024.pdf
[Accessed 2025-08-15]

Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture (REDCap)--a
metadata-driven methodology and workflow process for providing translational research informatics support. J Biomed
Inform. Apr 2009;42(2):377-381. [doi: 10.1016/j.jbi.2008.08.010] [Medline: 18929686]

Harris PA, Taylor R, Minor BL, et al. The REDCap consortium: building an international community of software
platform partners. J Biomed Inform. Jul 2019;95:103208. [doi: 10.1016/.jbi.2019.103208] [Medline: 31078660]

Taki S, Lymer S, Russell CG, et al. Assessing user engagement of an mHealth intervention: development and
implementation of the growing healthy app engagement index. JMIR Mhealth Uhealth. Jun 29, 2017;5(6):e89. [doi: 10.
2196/mhealth.7236] [Medline: 28663164]

Reichheld FF. The one number you need to grow. Harv Bus Rev. Dec 2003;81(12):46-54, [Medline: 14712543

Krupp LB, LaRocca NG, Muir-Nash J, Steinberg AD. The fatigue severity scale. Application to patients with multiple
sclerosis and systemic lupus erythematosus. Arch Neurol. Oct 1989;46(10):1121-1123. [doi: 10.1001/archneur.1989.
00520460115022] [Medline: 2803071]

Wilson N, Wynter K, Anderson C, Rajaratham SMW, Fisher J, Bei B. More than depression: a multi-dimensional
assessment of postpartum distress symptoms before and after a residential early parenting program. BMC Psychiatry. Jan
29,2019;19(1):48. [doi: 10.1186/s12888-019-2024-8] [Medline: 30696418]

Hamilton VE, Matthews JM, Crawford SB. Development and preliminary validation of a parenting self-regulation scale:
“Me as a Parent”. J Child Fam Stud. Oct 2015;24(10):2853-2864. [doi: 10.1007/s10826-014-0089-z]

Appleton J, Reilly N, Fowler C, Elliott D, Denney-Wilson E. Emotional health screening of mothers, preliminary
validation of a 3-item instrument: a research brief. Appl Nurs Res. Aug 2024;78:151812. [doi: 10.1016/j.apnr.2024.
151812] [Medline: 39053989]

https://pediatrics.jmir.org/2026/1/e88948 JMIR Pediatr Parent 2026 | vol. 9 1 e88948 | p. 16

(page number not for citation purposes)


https://doi.org/10.1111/famp.12883
http://www.ncbi.nlm.nih.gov/pubmed/37039325
https://doi.org/10.1038/s41746-022-00732-4
http://www.ncbi.nlm.nih.gov/pubmed/36543920
https://doi.org/10.1016/j.invent.2023.100700
http://www.ncbi.nlm.nih.gov/pubmed/38221943
https://doi.org/10.2196/15663
https://doi.org/10.2196/15663
http://www.ncbi.nlm.nih.gov/pubmed/32012107
https://doi.org/10.1016/j.beth.2019.12.011
http://www.ncbi.nlm.nih.gov/pubmed/32586429
https://doi.org/10.3389/fpubh.2019.00060
https://doi.org/10.3389/fpubh.2019.00060
http://www.ncbi.nlm.nih.gov/pubmed/30984732
https://doi.org/10.2196/13689
http://www.ncbi.nlm.nih.gov/pubmed/31165715
https://doi.org/10.2196/17300
http://www.ncbi.nlm.nih.gov/pubmed/32459187
https://doi.org/10.2196/mhealth.8764
http://www.ncbi.nlm.nih.gov/pubmed/29212627
https://doi.org/10.1016/j.jad.2021.09.106
https://doi.org/10.1016/j.jad.2021.09.106
http://www.ncbi.nlm.nih.gov/pubmed/34624434
https://doi.org/10.1177/01650254231190883
https://doi.org/10.21037/ht-20-28
https://www.tresillian.org.au/media/dqhblvzq/annual-report-2024.pdf
https://doi.org/10.1016/j.jbi.2008.08.010
http://www.ncbi.nlm.nih.gov/pubmed/18929686
https://doi.org/10.1016/j.jbi.2019.103208
http://www.ncbi.nlm.nih.gov/pubmed/31078660
https://doi.org/10.2196/mhealth.7236
https://doi.org/10.2196/mhealth.7236
http://www.ncbi.nlm.nih.gov/pubmed/28663164
http://www.ncbi.nlm.nih.gov/pubmed/14712543
https://doi.org/10.1001/archneur.1989.00520460115022
https://doi.org/10.1001/archneur.1989.00520460115022
http://www.ncbi.nlm.nih.gov/pubmed/2803071
https://doi.org/10.1186/s12888-019-2024-8
http://www.ncbi.nlm.nih.gov/pubmed/30696418
https://doi.org/10.1007/s10826-014-0089-z
https://doi.org/10.1016/j.apnr.2024.151812
https://doi.org/10.1016/j.apnr.2024.151812
http://www.ncbi.nlm.nih.gov/pubmed/39053989
https://pediatrics.jmir.org/2026/1/e88948

JMIR PEDIATRICS AND PARENTING Appleton et al

41.

42.

43,
44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Cox JL, Holden JM, Sagovsky R. Detection of postnatal depression. Development of the 10-item Edinburgh Postnatal
Depression Scale. Br J Psychiatry. Jun 1987;150:782-786. [doi: 10.1192/bjp.150.6.782] [Medline: 3651732]

Spitzer RL, Kroenke K, Williams JBW, Lowe B. A brief measure for assessing generalized anxiety disorder: the GAD-7.
Arch Intern Med. May 22, 2006;166(10):1092-1097. [doi: 10.1001/archinte.166.10.1092] [Medline: 16717171]
Nunnally JC, Bernstein IC. Psychometric Theory. 3rd ed ed. McGraw-Hill; 1994. ISBN: 9780070478497

Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. Jan 2006;3(2):77-101. [doi: 10.1191/
1478088706qp0630a]

NVivo version 13 R1. Lumivero. 2020. URL: https://lumivero.com/resources/support/getting-started-with-nvivo/
download-and-activate-nvivo/ [Accessed 2023-07-18]

SPSS Statistics for Windows, version 29. IBM. 2021. URL: https://www.ibm.com/support/pages/downloading-ibm-spss-
statistics-29 [Accessed 2022-05-27]

Nordin A, Taft C, Lundgren-Nilsson A, Dencker A. Minimal important differences for fatigue patient reported outcome
measures-a systematic review. BMC Med Res Methodol. May 26,2016;16(1):62. [doi: 10.1186/s12874-016-0167-6]
[Medline: 27387456]

Laws RA, Cheng H, Rossiter C, et al. Perinatal support for breastfeeding using mHealth: a mixed methods feasibility
study of the My Baby Now app. Matern Child Nutr. Apr 2023;19(2):e13482. [doi: 10.1111/mcn.13482] [Medline:
36725007]

Otte RA, van Beukering AJE, Boelens-Brockhuis LM. Tracker-based personal advice to support the baby’s healthy
development in a novel parenting app: data-driven innovation. JMIR Mhealth Uhealth. Jul 24, 2019;7(7):e12666. [doi:
10.2196/12666] [Medline: 31342901]

Short CE, DeSmet A, Woods C, et al. Measuring engagement in eHealth and mHealth behavior change interventions:
viewpoint of methodologies. J Med Internet Res. Nov 16, 2018;20(11):e292. [doi: 10.2196/jmir.9397] [Medline:
30446482]

White BK, Burns SK, Giglia RC, Dhaliwal SS, Scott JA. Measuring user engagement with a socially connected,
gamified health promotion mobile app. Int J Environ Res Public Health. May 5, 2022;19(9):5626. [doi: 10.3390/
ijerph19095626] [Medline: 35565015]

Parks AM, Duffecy J, McCabe JE, et al. Lessons learned recruiting and retaining pregnant and postpartum individuals in
digital trials: viewpoint. JMIR Pediatr Parent. Apr 20, 2022;5(2):e35320. [doi: 10.2196/35320] [Medline: 35107422]
Virani A, Duffett-Leger L, Letourneau N. Parenting apps review: in search of good quality apps. Mhealth. 2019;5:44.
[doi: 10.21037/mhealth.2019.08.10] [Medline: 31620471]

Adams C, Walpola R, Schembri AM, Harrison R. The ultimate question? Evaluating the use of Net Promoter Score in
healthcare: a systematic review. Health Expect. Oct 2022;25(5):2328-2339. [doi: 10.1111/hex.13577] [Medline:
35985676]

Facca D, Hall J, Hiebert B, Donelle L. Understanding the tensions of “Good Motherhood” through women’s digital
technology use: descriptive qualitative study. JMIR Pediatr Parent. Oct 25, 2023;6:¢48934. [doi: 10.2196/48934]
[Medline: 37878372]

Cimino S, Cerniglia L. Breastfeeding apps: a descriptive report. Behav Sci (Basel). Sep 27, 2023;13(10):801. [doi: 10.
3390/bs13100801] [Medline: 37887451]

Sawalha N, Karnowski V. Digital motherhood: self-tracking apps for breastfeeding mothers— A study on usage and
effects on maternal well-being. European Journal of Health Communication. Sep 2022;3(3):69-91. [doi: 10.47368/ejhc.
2022.304]

Dahlen HG, Thornton C, Fowler C, et al. Characteristics and changes in characteristics of women and babies admitted to
residential parenting services in New South Wales, Australia in the first year following birth: a population-based data
linkage study 2000-2012. BMJ Open. Sep 22,2019;9(9):e030133. [doi: 10.1136/bmjopen-2019-030133] [Medline:
31543503]

Westrupp EM, Greenwood CJ, Fuller-Tyszkiewicz M, et al. Parent and child mental health trajectories April 2020 to
May 2021: strict lockdown versus no lockdown in Australia. Aust N Z J Psychiatry. Nov 2022;56(11):1491-1502. [doi:
10.1177/00048674211065365] [Medline: 34930045]

Wiemer S, Clarkson L. “Spread too thin”: parents’ experiences of burnout during covid -19 in Australia. Fam Relat. Feb
2023;72(1):40-59. [doi: 10.1111/fare.12773]

Chua JYX, Shorey S. Effectiveness of mobile application-based perinatal interventions in improving parenting
outcomes: a systematic review. Midwifery. Nov 2022;114:103457. [doi: 10.1016/j.midw.2022.103457] [Medline:
35985142]

Abbreviations

EI: Engagement Index

https://pediatrics jmir.org/2026/1/e88948 JMIR Pediatr Parent 2026 | vol. 9 1 e88948 | p. 17

(page number not for citation purposes)


https://doi.org/10.1192/bjp.150.6.782
http://www.ncbi.nlm.nih.gov/pubmed/3651732
https://doi.org/10.1001/archinte.166.10.1092
http://www.ncbi.nlm.nih.gov/pubmed/16717171
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1191/1478088706qp063oa
https://lumivero.com/resources/support/getting-started-with-nvivo/download-and-activate-nvivo/
https://lumivero.com/resources/support/getting-started-with-nvivo/download-and-activate-nvivo/
https://www.ibm.com/support/pages/downloading-ibm-spss-statistics-29
https://www.ibm.com/support/pages/downloading-ibm-spss-statistics-29
https://doi.org/10.1186/s12874-016-0167-6
http://www.ncbi.nlm.nih.gov/pubmed/27387456
https://doi.org/10.1111/mcn.13482
http://www.ncbi.nlm.nih.gov/pubmed/36725007
https://doi.org/10.2196/12666
http://www.ncbi.nlm.nih.gov/pubmed/31342901
https://doi.org/10.2196/jmir.9397
http://www.ncbi.nlm.nih.gov/pubmed/30446482
https://doi.org/10.3390/ijerph19095626
https://doi.org/10.3390/ijerph19095626
http://www.ncbi.nlm.nih.gov/pubmed/35565015
https://doi.org/10.2196/35320
http://www.ncbi.nlm.nih.gov/pubmed/35107422
https://doi.org/10.21037/mhealth.2019.08.10
http://www.ncbi.nlm.nih.gov/pubmed/31620471
https://doi.org/10.1111/hex.13577
http://www.ncbi.nlm.nih.gov/pubmed/35985676
https://doi.org/10.2196/48934
http://www.ncbi.nlm.nih.gov/pubmed/37878372
https://doi.org/10.3390/bs13100801
https://doi.org/10.3390/bs13100801
http://www.ncbi.nlm.nih.gov/pubmed/37887451
https://doi.org/10.47368/ejhc.2022.304
https://doi.org/10.47368/ejhc.2022.304
https://doi.org/10.1136/bmjopen-2019-030133
http://www.ncbi.nlm.nih.gov/pubmed/31543503
https://doi.org/10.1177/00048674211065365
http://www.ncbi.nlm.nih.gov/pubmed/34930045
https://doi.org/10.1111/fare.12773
https://doi.org/10.1016/j.midw.2022.103457
http://www.ncbi.nlm.nih.gov/pubmed/35985142
https://pediatrics.jmir.org/2026/1/e88948

JMIR PEDIATRICS AND PARENTING Appleton et al

EPDS: Edinburgh Postnatal Depression Scale

FSS: Fatigue Severity Scale

GAD-7: Generalized Anxiety Disorder seven-item scale
MaaP: Me as a Parent
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