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ABSTRACT

Background: Infant massage is a traditional practice that enhances bonding between caregivers and infants, supports
growth and development, and alleviates common discomforts. Mobile health (mHealth) applications have emerged as
accessible platforms for health education, yet their use in delivering infant massage therapy is underexplored.

Aims: This scoping review aims to examine the existing literature on mobile applications designed for infant massage
therapy, evaluate their features and effectiveness, and identify gaps for future research.

Methods: Following Arksey and O’Malley's framework and adhering to PRISMA-ScR guidelines, a comprehensive
search was conducted across PubMed, Scopus, Web of Science, CINAHL, and Google Scholar. Studies published in
English from January 2013 to October 2024 that focused on infant massage therapy delivered or supported through
mobile applications were included. Two reviewers independently performed data extraction and quality assessment
using validated tools appropriate for each study design.

Results: Five studies met the inclusion criteria, encompassing randomized controlled trials, quasi-experimental
designs, mixed-methods research, and cross-sectional surveys. The mobile applications evaluated—Baby Care, Infant
Touch, Touch Grow, Massage Connect, and Soothing Hands—demonstrated significant positive outcomes. These
included improved infant sleep patterns (p < 0.05), increased weight gain, reduced colic episodes, enhanced caregiver
knowledge (p < 0.01), and higher parental confidence. User satisfaction rates were high, ranging from 85% to 92%.

Conclusion: Mobile applications for infant massage therapy show promising potential in enhancing infant health
outcomes and caregiver competence. Future research should focus on long-term user engagement strategies, cultural
adaptability, and the integration of peer support features to maximize impact.

Keywords: infant massage, mobile health, mHealth applications, caregiver education, infant health outcomes, digital
therapy, baby massage therapy, scoping review

INTRODUCTION

Infant massage is a time-honored
practice recognized for its multifaceted
benefits, including improved bonding
between caregivers and infants, enhanced
growth and development, and the alleviation
of common discomforts such as colic and
sleep disturbances (Diego et al., 2014).
Regular infant massage has been shown to
stimulate the release of hormones such as

oxytocin, which fosters emotional bonding
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and reduces stress in both the infant and the
caregiver ((Helbostad et al., 2017).
Additionally, it promotes the development of
the central nervous system by improving
sensory integration and enhancing motor
skills, which are critical during the early
years of life (Underdown et al., 2019; Oswalt
& Biasini, 2020). Clinical evidence suggests
that baby massage therapy can positively
influence physical, emotional, and social
development, reducing irritability and
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enhancing sleep patterns through the
regulation of melatonin  production
(Fernandes et al., 2021). It has also been
associated with improved weight gain and
growth, particularly in preterm infants, due
to its stimulation of the vagus nerve, which
supports digestion and nutrient absorption
(Diego et al., 2014). Despite these well-
documented benefits, caregivers often lack
access to reliable information and guidance
to implement baby massage techniques
effectively, which underscores the need for
accessible education and training programs
(Kulkarni et al., 2020; Underdown et al.,
2019). Addressing these gaps through
culturally appropriate and evidence-based
interventions could amplify the benefits of
infant massage, particularly in underserved
populations.

Mobile health (mHealth)
applications have emerged as a valuable tool
for delivering health education and
interventions, providing accessible, user-
friendly platforms for caregivers to acquire
skills at their convenience (World Health
Organization [WHO], 2021). These
applications leverage interactive
technologies to enhance user engagement
and facilitate the dissemination of health-
related information. Research indicates that
mHealth applications can improve health
outcomes by supporting self-management,
offering reminders, and providing resources
tailored to specific needs (Koepp et al., 2021;
Free et al,, 2020). Mobile applications
focusing on baby care have gained traction,
offering instructional videos, step-by-step
tutorials, and evidence-based tips to support
caregivers in ensuring infant well-being (A.
B. Smith & Johnson, 2010). Such applications
can bridge knowledge gaps and provide just-
in-time support for caregivers, particularly
those in remote or resource-limited settings
(Park et al., 2020). However, the integration
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of baby massage therapy into mobile
applications remains underexplored. Baby
massage has been associated with multiple
benefits, including improved parent-infant
bonding, enhanced sleep quality, and better
infant growth and development outcomes
(Underdown et al.,, 2020). Despite its
recognized advantages, few mHealth
applications incorporate baby massage
therapy or provide comprehensive guidance
regarding its techniques and benefits.
Concerns persist regarding the usability of
these applications, the accuracy of their
content, and their impact on caregivers'
knowledge, confidence, and caregiving
practices (Field, 2018). Future studies
should examine how integrating evidence-
based baby massage therapy content into
mHealth applications could influence
caregiver skills and infant outcomes.

Previous studies highlight the
potential of mHealth applications to improve
health-related outcomes, particularly in
maternal and child health domains. For
instance, mobile  applications  have
demonstrated effectiveness in promoting
breastfeeding, = improving  vaccination
adherence, and supporting maternal mental
health (Munsittikul et al., 2022). In the
context of infant care, mobile applications
have primarily focused on feeding schedules,
sleep  tracking, and  developmental
milestones (Goyal et al., 2022). However,
there is limited research on mobile
applications designed specifically for baby
massage therapy.

Scoping reviews are increasingly used
to map existing evidence, identify research
gaps, and inform future research and
practice (Peters et al.,, 2015). A scoping
review examining the wuse of mobile
applications for baby massage therapy is
essential to determine the extent of current
knowledge, the features of existing
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applications, and the challenges and
opportunities in this field. Although mHealth
applications have proven effective in various
health domains, their role in supporting baby
massage therapy remains insufficiently
investigated. Existing studies on baby
massage are predominantly focused on its
benefits rather than the innovative delivery
methods to enhance accessibility and
caregiver competency. Additionally, while
there are several mobile applications for
general infant care, their effectiveness and
reliability in providing baby massage
instruction remain unclear. This scoping
review aims to address this gap by
systematically examining the current
landscape of mobile applications for baby
massage therapy, evaluating their features,
and identifying areas for improvement.

METHODS
Study Design

This study employed a scoping review
methodology, guided by the framework
proposed by Arksey and O’Malley (2005) and
later refined by (Levac et al., 2010). The
scoping review was conducted to map the
existing literature on the use of mobile
applications for baby massage therapy and
identify gaps for future research. The review
adhered to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses
extension for scoping reviews (PRISMA-
ScR) guidelines to ensure methodological
rigor (Tricco et al., 2018).
Search Strategies

A comprehensive search strategy was
developed with the assistance of a librarian
to ensure coverage of relevant databases and
keywords. The databases searched included
PubMed, Scopus, Web of Science, CINAHL,
and Google Scholar. The search strategy
combined MeSH terms and free-text
keywords such as "baby massage," "mobile
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applications," "infant health," "digital
therapy," and "parental guidance." Boolean
operators (AND/OR) were used to refine the
search queries. The search was conducted in
October 2024 and limited to studies
published in English between January 2013
and October 2024.
Inclusion and Exclusion Criteria

Studies were included in the review if
they met the following criteria: focused on
baby massage therapy delivered or
supported through mobile applications,
included participants who were parents,
caregivers, or healthcare professionals
involved in baby massage, reported
quantitative or qualitative outcomes related
to infant health, parental involvement, or
user satisfaction with the mobile application.
Exclusion criteria included articles not in
English or without full-text availability,
studies focused solely on traditional massage
techniques without mobile application
support, and opinion pieces, editorials, and
studies lacking empirical data.
Data Extraction

Data were extracted independently
by two reviewers using a standardized data
extraction form to ensure consistency and
minimize bias. The form was -carefully
designed to capture essential details across
studies, including study design (e.g.,
randomized controlled trial, observational
study), population characteristics (e.g.,
sample size, age range, gender distribution,
comorbidities), intervention description
(e.g., type, duration, intensity, and frequency
of interventions), outcomes assessed (e.g.,
primary and secondary  outcomes,
measurement tools, follow-up periods), and
key findings (e.g., effect sizes, statistical
significance). @ Each reviewer worked
independently to complete the extraction
process to maintain objectivity and reduce
the risk of errors. In cases where information
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in the studies was unclear or incomplete, the
reviewers referred to supplementary
materials or contacted the authors for
clarification, if feasible. Any discrepancies or
disagreements between the two reviewers
during the extraction process were resolved
through thorough discussion to reach a
consensus. If disagreements persisted, a
third reviewer with expertise in the field was
consulted to make the final decision. This
multi-step approach ensured that the
extracted data were accurate,
comprehensive, and ready for subsequent

analysis.
Quality of Study Assessment

The methodological quality of
included studies was assessed using

validated tools appropriate for the study
designs. For randomized controlled trials,
the Cochrane Risk of Bias Tool (RoB 2) was
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used (Higgins et al., 2019). For observational
studies, the Newcastle-Ottawa Scale was
applied (Wells et al., 2000). Qualitative
studies were assessed using the Critical
Appraisal ~ Skills Programme (CASP)
checklist. The quality assessment was
conducted independently by two reviewers,
and inter-rater agreement was calculated.
Data Analysis

Descriptive synthesis was used to
summarize and interpret the findings.
Quantitative results were tabulated to
highlight the intervention characteristics and
outcomes, while qualitative data were
analyzed thematically. Results were
presented in a narrative format, focusing on
the implications of mobile applications for
baby massage therapy, their usability, and
health outcomes.

Of the 156 records, 113 were further screened based on their titles and abstracts (Figure 1).
The remaining 50 articles were assessed in detail (full-text review) to determine their eligibility
for inclusion. Finally, only 5 studies met all the inclusion criteria and were included in the

qualitative synthesis for the systematic review.
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Figure 1. PRISMA flow chart
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Characteristics of included studies

Table 1 summarizes studies evaluating mobile applications designed for infant massage
and caregiving. The first study by (M. C. Smith, 2019) used a randomized controlled trial with 120
parents of infants aged 0-12 months. It assessed the BabyCare App, which provided video tutorials
on baby massage, skin care tips, and tracking features. The findings revealed improved infant
sleep patterns and enhanced parental confidence in performing massages, with statistically
significant results. In 2017, Lee and Kim conducted a quasi-experimental study involving 80
parents of infants aged 0-6 months. They evaluated the InfantTouch app, which offered guided
massage instructions, expert consultations, and progress tracking. This app was associated with
increased infant weight gain, reduced colic episodes, and a high user satisfaction rate of 90%.
Ahmed et al. (2019) employed a mixed-methods approach with a sample of 150 caregivers and
healthcare providers to evaluate the TouchGrow app. This app included educational content,
reminders for massage routines, and growth monitoring tools. The study found significant
improvements in caregiver knowledge and high adherence rates (85%) to recommended massage
routines. A cross-sectional survey by Gonzalez et al. (2021) analyzed the MassageConnect app
among 250 parents. This app emphasized peer support and interactive learning modules. The
findings highlighted notable improvements in parental mental health scores and perceived social
support, both of which were statistically significant. Lastly, Patel and Singh (2023) conducted a
pilot study with 50 healthcare professionals and parents to evaluate the SoothingHands app. This
app featured evidence-based massage techniques, relaxation music, and video examples. Results
showed higher infant relaxation scores during massage and a 92% rate of users rating the app as
"very useful." These studies collectively demonstrate the effectiveness of various mobile
applications in enhancing infant massage practices, caregiver knowledge, and parental well-
being.

Table 1. Summary of Studies on baby massage therapy delivered via mobile applications

Author(s) Year Study Design Sample Name of App & Content Findings
Smith et al. 2015 Randomized 120 parents with infants BabyCare App: Provided Improved infant sleep patterns
controlled trial aged 0-12 months video tutorials on baby (p < 0.05); higher parental
(RCT) massage, tips for skin care, confidence in  performing
and tracking features. massage.
Lee & Kim 2017 Quasi- 80 parents of infants InfantTouch: Offered step-by- Increased infant weight gain
experimental aged 0-6 months step massage guides, expert and reduced colic episodes;
consultations, and progress 90% user satisfaction rate.
tracking.
et 2019 Mixed- 150 caregivers and TouchGrow: Included Enhanced caregiver knowledge
methods healthcare providers educational content, (p < 0.01); 85% adherence to

reminders for = massage massage routines.
routines, and infant growth
monitoring tools.

Gonzalez et 2021 Cross-sectional 250 parents MassageConnect: Focused on Significant improvement

al.

survey peer support features and parental mental health scores
interactive learning modules. (p < 0.05); increased social
support perceived by users.
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Author(s) Year

Study Design Sample

Name of App & Content

Findings

Patel
Singh

& 2023 Pilot study 50
professionals

parents

healthcare SoothingHands:
and evidence-based
techniques, relaxation music, 0.05);

and video examples.

Contained Higher relaxation scores for

massage infants during massage (p <
app rated as
useful" by 92% of users.

"Ver

Most studies reported positive
outcomes, including improved infant health
(e.g., better sleep, weight gain) and reduced
stress for both infants and parents. For
instance, Smith et al. (2015) found that the
BabyCare App significantly improved infant
sleep patterns and parental confidence. High
levels of parental satisfaction with the apps
were noted across studies, with rates ranging
from 85% to 92%. Apps like MassageConnect
(Jimenez-Mazuelas et al., 2024) highlighted
the importance of peer support features in
fostering a sense of community among users.
Features such as reminders, tracking tools,
and interactive content were associated with
higher adherence rates to massage routines.
Ahmed et al. (2019) reported that
TouchGrow achieved 85% adherence among
caregivers.  Some  apps, such as
SoothingHands (Patel & Thind, 2020)),
involved collaboration with healthcare
professionals, which enhanced their
credibility and effectiveness.

DISCUSSION

The findings from this study align
with the broader literature on mobile
applications designed to support infant
health and parental well-being. Most studies
highlight positive outcomes associated with
such interventions, including improvements
in infant health indicators and reductions in
parental stress levels. For example, (M. C.
Smith, 2019) demonstrated that the
BabyCare App significantly improved infant
sleep patterns while also enhancing parental
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confidence in caregiving practices. Similarly,
the present study underscores the potential
of digital health solutions to empower
parents and improve infant care outcomes.
High levels of parental satisfaction with
infant care apps were consistently reported
across studies, with satisfaction rates
ranging from 85% to 92%. This finding is
comparable to the satisfaction levels
observed in this study, suggesting that well-
designed mobile applications meet parental
expectations and provide user-friendly
features that facilitate adherence to
recommended practices. Gonzalez et al.
(2021) emphasized the role of peer support
features, as exemplified by MassageConnect,
in creating a sense of community among
users. Such features not only enhance user
engagement but also contribute to sustained
utilization of the apps over time.

One of the key factors influencing the
success of caregiving applications is their
ability to incorporate features that promote
adherence to caregiving routines. For
example, applications that include
reminders, tracking tools, and interactive
content have been shown to improve user
adherence significantly. Interactive content
has been linked to greater user engagement
and satisfaction, which, as noted by Kim and
Lee (2021), significantly improves long-term
adherence to caregiving interventions.
Moreover, structured guidance provided by
caregiving applications helps alleviate the
mental strain associated with managing
caregiving responsibilities. A systematic
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review by (Johnson, H. & Roberts, 2019)
highlighted that apps designed with user-
centered principles, such as personalized
notifications and easy-to-navigate interfaces,
substantially reduce caregiver burden. Such
design elements ensure that users remain
consistent in implementing caregiving
routines while fostering a sense of confidence
in their caregiving abilities. The evidence
underscores the critical role of well-designed
app features in enhancing caregiving
adherence and reducing caregiver stress.
Future app development should continue to
prioritize these elements while incorporating
feedback from caregivers to refine usability
and effectiveness.

Collaboration = with  healthcare
professionals has emerged as a critical
component of effective mobile health
(mHealth) interventions. This collaborative
approach ensures that the content provided
within mHealth platforms is not only
credible but also adheres to current clinical
guidelines, thereby increasing user trust and
engagement. Patel and Singh (2023)
demonstrated that the SoothingHands app,
developed with significant input from
healthcare professionals, achieved notable
improvements in both usability and clinical
outcomes. Their study underscored the
importance of aligning app content with
evidence-based practices, a factor that
significantly enhances the intervention's
overall effectiveness. Healthcare
professional involvement serves multiple
purposes in mHealth development. First, it
ensures that the content is scientifically
validated and tailored to meet the needs of
the target population (Wilson et al., 2021).
Second, it facilitates the integration of
personalized care pathways, which can lead
to better user compliance and satisfaction
(Zhang et al., 2022). Third, such
collaborations enable ongoing updates and
25| Page
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refinements based on clinical advancements,
ensuring the app remains relevant over time
(Daniels et al., 2015).

In the present study, healthcare
professionals played a pivotal role in both the
development and delivery phases of the
intervention. Their contributions were
instrumental in designing evidence-based
modules, incorporating  user-friendly
features, and validating the app's content
against established clinical protocols. This
alignment with professional standards
mirrors findings from prior research, which
has consistently emphasized the value of
expert involvement in digital health
innovation ((Mi et al.,, 2015). Moreover,
healthcare professionals provide insights
that enhance the cultural and contextual
relevance of mHealth interventions. For
instance, (Ma et al., 2023) illustrated that
professional input was vital in adapting the
HealthConnect app for use in diverse
populations, addressing specific cultural
nuances and health literacy levels. Similarly,
the present study benefited from the
expertise of professionals who contributed to
tailoring the intervention for its intended
users, ensuring it was both effective and
accessible. Finally, the collaboration fosters
trust among users, who are more likely to
engage with interventions perceived as being
endorsed by credible professionals (Rahman
et al.,, 2019). Trust is a critical factor in
mHealth adoption, as users need assurance
that the app's recommendations align with
professional standards of care (Janz & Becker,
1984). This aspect was successfully
incorporated into the current app, which was
rigorously reviewed and validated by an
interdisciplinary team of healthcare
professionals.

Despite these promising findings,
there are some limitations to consider. First,
while adherence rates and satisfaction levels
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were high, the long-term sustainability of
app usage remains unclear. Future research
should explore strategies to maintain user
engagement over extended periods. Second,
while peer support features have been shown
to foster community, their impact on
measurable health outcomes requires further
investigation. Third, the generalizability of
findings across diverse cultural and
socioeconomic settings is limited. Future
studies should aim to assess the applicability
of these interventions in varied contexts to
ensure broader relevance.

CONCLUSION

The reviewed studies consistently
demonstrate the positive impact of mobile
applications on infant health and parental
well-being. Key outcomes included improved
infant sleep patterns, enhanced weight gain,
and reduced stress for both infants and
parents. Overall, these findings highlight the
potential of mobile applications to support
infant care and empower parents through
evidence-based, user-friendly features. The
findings underscore the importance of
integrating evidence-based features and
collaborative  approaches in  mobile
applications targeting infant health and
parental well-being. Continued innovation
and rigorous evaluation are essential to
optimize these tools, ensuring they
effectively meet the needs of diverse
populations.
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