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Abstract

Background: Mobile health (mHesalth) interventions promoting healthy lifestyle changes offer an adaptable and inexpensive
method for accessing health information but require cultural appropriateness and suitability for acceptance and effectivenessin
Indigenous populations. No systematic review on effective mHealth interventions for Indigenous women during pregnancy and
the early childhood years has been conducted.

Objective: Thisreview evaluated the effectiveness of mHealth interventions promoting healthy behaviorsfor Indigenous mothers
and children from conception to 5 years post partum. It also aimed to explore the observed effectiveness differences based on
participant engagement, intervention design, and provision of context. Further, the review explored if the interventions were
co-designed.

Methods: A systematic search of 5 databases was conducted: SCOPUS, MEDLINE, CINAHL, PsycINFO, and ProQuest
(Dissertation or Thesis). Studieswereincluded if they were either arandomized controlled trial, pre-post comparison, or acohort
study using mHealth with Indigenous women for maternal and child health following a preregistered PROSPERO protocol
(CRD42023395710). HealthInfoNet was searched for gray literature and the reference lists of included studies were hand searched.
Theinitial title and abstract screen for eligibility were performed by 1 reviewer. A full-text screen of eligible studiesand aquality
appraisal of included studies was performed by 2 reviewers independently. The appraisal tools used were the Mixed Methods
Quality Appraisal Tool and the Centre of Excellence in Aboriginal Chronic Disease Knowledge Trandation and Exchange
(CREATE). A descriptive synthesis of the extracted data was performed.

Results. Of the 663 articles screened, only 3 met the eligibility criteria. Each paper evaluated a different mHealth intervention:
Remote Prenatal Education; the SM S Parent Action | ntervention (two-way text messaging); and the Screening, Brief Intervention
and Referral to Treatment (SBIRT) eCHECKUP To Go (web-based screening and intervention). Statistically significant changes
were reported in some outcomes, including an increase in the parental participation rate in face-to-face prenatal education;
increased rate of breastfeeding initiation and exclusive breastfeeding (2-12 months); improved overall children’s behavior related
to deep, diet, physical activity, screen time, and intake of sugary beverages; improved individual children’s behavior related to
physical activity and sleep; and decrease in alcohol drinks per week and binge drinking episodes per 2 weeks due to time effect.
However, no study provided a sample size calculation for the reported significant outcomes. Also, due to the small number of
included studies and each study evaluating a different intervention, it was not possible to combine results to ascertain if the
participant engagement, intervention design, or community context had any impact on the effectiveness.

Conclusions: Dueto thelack of sample size calculation, it was not possible to establish whether differencesin the effectiveness
were due to the interventions or atype | statistical error. Therefore, caution is required in the interpretation of these findings.
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Introduction

Globally, Indigenous populations share experiences of
devastating disruptions to their development due to violent
settler colonial practices that persisted well into the twentieth
century and continue to impact them today [1]. This historical
suffering and the consequent vestiges are inextricably linked to
the current overrepresentation of Indigenous people in
population statistics relating to avoidable mortality, disease
burden, and social and economic disadvantage [2]. To note, in
this review, the term Indigenous is used for Indigenous
populations across the globe.

Adverse health outcomes including low birth weight, preterm
birth, stillbirths, and perinatal mortality rates disproportionately
affect Indigenous families [3,4]. Indigenous women are more
likely to experience domestic violence, have high levels of
psychological distress, and exhibit a higher prevalence of
behavioral risk factors including tobacco, alcohol, and other
drug use in comparison with non-Indigenous women [5-7].
Disparities between Indigenous and non-Indigenous maternal
and child health outcomes highlight the need for urgent and
specialized support [3]. The perinatal period offers a unique
opportunity for women to adopt healthy behaviorsfor the benefit
of both themselves and their babies[8]. In addition, experiences
during the first 2000 days of a child's life have a significant,
lasting impact on cognitive, physical, social, and emotional
health [9,10]. Therefore, interventions applied during the
perinatal period and early childhood are more successful than
those implemented at a later stage of life [9].

Of relevance is the geographic impact on health inequities
experienced by Indigenous populations. Compared with urban
or regional populations, communitiesin rural and remote regions
experience higher mortality [11]. The disparity is attributed to
barriers associated with high cost, poor access, and culturally
inappropriate service provision, as well as employment,
education, and income disadvantages [12].

Mobile health (mHealth) interventions offer an aternative option
for the provision and dissemination of health information,
particularly for communities outside major cities where health
services reach is reduced. Health service providers are
increasingly using digital technology for health promotion due
toitspracticality, reach, and accessibility [13]. mHealthisbeing
used for education, behavior modification, data collection and
tracking, point-of-care diagnostics, health decision support, and
record keeping [14,15]. This coincides with the increased use
of mobile technology and specificaly, its use for health and
social and emotional well-being purposes by Indigenouswomen
[16,17].

https://www.jmir.org/2025/1/e57019

It has been established that Indigenous women are likely to
successfully engagein services during the antenatal period when
they feel empowered through education, family and community
support, and cultural connectedness[4,6,18,19]. Effective health
promotion is accessible, empowering, respects the values of
Indigenous family structures and kinship systems, and most
critically, is Indigenous-led [20]. Like any other intervention,
mHealth when used for Indigenous populations requires the
intervention to be culturally appropriate and acceptable [21].

There are very few studies that have reported the benefits of
culturally responsive mHealth interventions specifically
developed to support healthy lifestyle choices for Indigenous
women [17,22,23]. Research that failsto consult with Indigenous
communities has been shown to provide little benefit [10].
Applying homogenized, mainstream health interventions risks
perpetuating inequities, hindering engagement, and discounting
thelegacy of historical atrocities[24]. Itiscritical that mHealth
is culturally safe and acceptable and that evaluations consider
differences in participant characteristics, features of the
intervention, and the context of delivery [25].

The primary objective of this systematic review was to assess
the effectiveness of mHealth interventions designed for use by
Indigenous mothers (from conception to 5 years post partum)
who seek to promote healthy behaviors. The secondary aims of
this review included examining the observed differencesin the
effectiveness of the interventions based on participant
engagement, the intervention design, and the programmeatic and
community context in which theintervention wasimplemented.
This review also explored whether the mHealth intervention
was designed or adapted specifically for Indigenous populations.

Methods

A systematic review protocol outlining the search strategy,
methods for title and abstract and full-text screening, data
extraction template, quality assessment methods, data analysis
methods, synthesis, statistical issues, publication bias, and any
conflicts of interest was developed and registered with
PROSPERO (CRD42023395710) [26]. The review followed
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines for the conduct and
reporting [27] (Multimedia Appendix 1). The protocol was
followed fully except that the third aim, to explore if the
identified interventions were co-designed, was included after
the protocol was submitted for registration to PROSPERO based
on experts' advice.

Eligibility Criteria
A publication was eligible for inclusion if it reported findings

from a randomized controlled trial (RCT), pseudorandomized
controlled trial, comparative study with concurrent controls, or
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pre-post study that applied a user-operated digital health
intervention as an intervention. The population included was
self-identified Indigenouswomen in the antenatal period or with
children aged 0 to 5 years. The outcomes eligible for inclusion
were health behaviors during pregnancy, which related to diet,
use of tobacco, alcohoal, other drugs, and physical activity; and
behaviors performed by mothers or other caregivers during the
early childhood period, including behaviors related to health
and hygiene care, feeding, stimulation, responsiveness, and
safety. The review was restricted to publications reported in
English. There was no restriction on the type of control, type
of digital health intervention, country, setting in which the study
was conducted, or date of publication.

Studies were excluded if they reported on the development or
design of adigital health intervention without reporting on its
effectiveness on the behavioral outcomes of Indigenouswomen
and children, reported on mixed Indigenous and non-Indigenous
populations without reporting subgroup data, or applied the
intervention directly to children with the intention to change
maternal behavior.

In this review, user-operated digital health technologies are
regarded as any form of computerized technology that the
intended (beneficiary or target) audienceinteractswith in away
that is not mediated by a third party (eg, by a health care
provider). This includes mobile phone technologies (or
mHealth); web 2.0 technologies (inclusive of social media);
websites and web-based applications; and non-web applications
(eg, delivered via offline electronic devices).

Search Strategy

With the assistance of aresearch librarian, a systematic search
was performedin SCOPUS, MEDLINE, CINAHL, PsycINFO,
and ProQuest (Dissertation or Thesis) in October 2022 and was
updated in December 2023. The search was conducted using
controlled vocabulary and keywords related to the terms
maternal, child and family health, Indigenous population, and
mHealth. Specially designed search filters have been used to
identify terms for Indigenous populations [28]. Details of the
search strategy for al databases are given in Multimedia
Appendix 1. The search strategy was modified to adapt to
variationsinindexing among the other databases and acomplete
search strategy is available on request. In addition, the
HealthinfoNet website and reference lists of theincluded studies
were hand-searched for relevant gray literature and any
additional relevant studies respectively.

Relevance and Full-Text Screening

The literature screening was performed using the Covidence
systematic review software. After removing duplicate articles,
the title and the abstract screen were performed by 1 reviewer
per article (SI, OE, and AD). The studies selected for full-text
review were screened by 2 independent assessors (S, OE, and
AD) against the eligibility criteria, with conflicts managed with
discussion and with the assistance of an expert reviewer (BB).

Data Extraction and Analysis

Data extraction was performed by 1 assessor (either OE or AD)
using atemplate designed to extract information about the study
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methodol ogy, population  characteristics  (including
self-identification of Indigenous status), behavioral target,
intervention characteristics, intervention context, information
about co-design of the intervention, and reported outcomes.
Another reviewer (Sl) checked the extracted data for accuracy
and completeness.

The dataare presented descriptively and in narrative form, where
applicable. The planned analysis to perform meta-aggregation
of qualitative data and meta-analysis of quantitative data was
not feasible due to the small number of included studies.

Risk of Bias Assessment

An assessment of the risk of bias for included studies was
performed independently by two reviewers (OE, AD) using the
Mixed Methods Appraisal Tool (MMAT) [29] and the Centre
of Excellence in Aborigina Chronic Disease Knowledge
Translation and Exchange (CREATE) tool [30]; with a third
assessor (S1) managing conflicts. Anticipating arelatively small
body of literature, risk of bias assessment was not used to
exclude otherwise eligible literature but is presented and
discussed alongside the review resullts.

Results

Eligibility

From the database search, 867 articleswereretrieved, of which
229 were duplicates. After the removal of duplicates, the title
and the abstract of 663 articles were screened for relevance, of
which 42 were found eligible for full-text screening. After the
full-text screening of 42 articles, 3 met the inclusion criteria
and were included in this systematic review (Figure 1) [31-33].
There were 39 excluded studies due to wrong outcome (5
studies), wrong intervention (6 studies), wrong study design
(12 studies), wrong patient population (13 studies), wrong
publication (ie, book; 1 study), and protocol only (ie, no results,
2 studies).

An additional 6 articles were found eligible for full-text
screening after a hand search of reference lists of the included
studies, but none of them were included in the review as the
study designs were inappropriate for this review. Finally, 3
studies were included (Table 1).

The publication dates of the 3 included studieswere 2021, 2019,
and 2015 (Table 1) [31-33]. Two of the studies were conducted
in the United States with American First Nation populations
[31,33] and one was conducted in Canada [32] and included 3
First Nation communities of Canada (Sagkeeng, Sandy Bay,
and Garden Hill). The study designs were pre-post comparison
(n=2), and randomized controlled trial (n=1), respectively. The
health conditions around which behavioral changeswere sought
included participation in the prenatal program and breastfeeding
initiation [32], childhood obesity [31], and alcohol addiction
(or problem drinking) [33]. The outcomesincluded breastfeeding
initiation, breastfeeding duration, parental participation in
parental education programs[31-33]; child behaviorsrelated to
sleep, diet, physical activity, screen time, and intake of sugary
beverages [31]; and binge drinking and weekly drinking [33].
The interventions were applied in community settingsin al 3
included studies.
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Figurel. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flowchart.

Studies from databases/registers (n = 867)
Scopus (n = 328)
CINAHL (n = 277)
MEDLINE (n = 170)
PROQUEST (Dissertation and Theses) (n = 46)
PsycINFO (n = 46)

References from other sources (n = 25)
Citation searching {n = 23)
Grey literature (n = 0)

=
=
=
L
=
=]
=
L]
=
==

References removed (n = 229)

Screening

> Duplicates identified manually (n =2)
Duplicates identified by Covidence (n =227)
Marked as ineligible by automation tools (n=
0)
Other reasons (n=0)
v

Studies screened (n = 663) —> Studies excluded (n = 621)

Studies sought forretrieval (n = 42) —> Studies not retrieved (n = 0)

Studies assessed for eligibility (n = 42) —>

Studies excluded (n = 39)
Wrong outcomes (n = 3)
Wrong intervention (n = 6)
Wrong study design (n = 12)
Wrong patient population (n =13)
Wrong publication - Book (n=1)
Protocol only - no results (n = 2)

Studies included in review (n = 3)

Included studies ongoing (n = 0)
Studies awaiting classification (n = 0

https://www.jmir.org/2025/1/e57019

XSL-FO

RenderX

JMed Internet Res 2025 | vol. 27 | €57019 | p. 4
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH Ishaque et a
Table 1. Study characteristics and outcomes.
Study Study aims Indigenouspopulation Country Setting  Study Participant ~ Participant Behavioral Outcomes reported
ID and availability of in- design  engagement characteristics target
ternet and total par-
ticipants (n)
Huiet Toassess «  Sagkeengand Canada Commu- Prepost 42%atten- o Pregnant « Breast- «  Outcomesl-year
a [32] theimpact Sandy Bay (two nity compari- dance (n=53) women feeding preand post inter-
of commu- rural Ojibwe based son inthecom- «  Totd initiation vention: partici-
nity-based First Nation munities for number .  Breast- pation ratein
remote pre- communities) the social of partici- feeding prenatal pro-
natd educa «  Garden Hill (a media-assist- pants not duration grams across the
tion remote An- ed prenatal reported +  Parenta 3 communities
ishininew First chat group participa increased signifi-
Nation communi- tionin cantly; 36.4%
ty) parental (85/233 births)
o Internet available educa- vs 54.5%
at al locations; tion pro- (125/231 hirths;
Speed of Wi-Fi gram P<.001.); signifi-
at Garden Hill cant increasein
unable to trans- breastfeeding
fer high-quality initiation rate in
video images only 1/3 of the
communities:
23% (15/65) live
births to 67%
(288/42) live
births (P<.001);
no significant
differencein
breastfeeding
initiation rate in
Sandy Bay and
Garden Hill ar-
eas.
Brown Thisstudy . Americanindian United Commu- Prepost 17/17com- « Parents « Childbee «  Outcomescom-
eta investigat- reservation States  nity compari- pleted 5 of chil- haviors pared pre- and
[31] edthefees- based son weeks study dren 3to related to postintervention:
bility of de- 5years sleep, di- significant
livering e Ameri- et, physi- changein favor
hedlth-relat- can Indi- cdl activi- of the interven-
ed short an (47%) ty, screen tionin overall
text mes- « Mean time, and child behavior
sagesto age 34 intake of (P=.051); signifi-
parents to years, fe- sugary cant difference
reduce obe- male bever- in child behavior
Sity risk (15/17, ages related to physi-
among 88%) cal activity and
children « Annual sleep (P=.046);
aged 3to 5 incomes no significant
years greater differencein
than US child behavior
$30,000 related to diet
(59%)
« College
graduates
(71%)
. Tota
n=17
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Study Study aims Indigenouspopulation Country Setting  Study Participant ~ Participant Behavioral Outcomes reported
ID and availability of in- design  engagement characteristics target
ternet and total par-
ticipants (n)

Mon- Todevelop « Americanindi- United Commu- Rendom 263recruit- « Sample o  Binge « Nosignificant

taget andtestan an/Alaskan States  nity ized ed, 16 sizefor drinking difference be-

a [33] adaptation women based con- (6.1%) lost whichde- «  Weekly tween |l and C
of anon- trolled  tofollow up mograph- drinking for alcoholic
line inter- tria icswere drinks per week
vention for reported and binge
reducing n=247 episodes per 2
risky drink- « Age weeks. Alcohalic
inginin- 28.6% drinks per week
digenous 0.5(28.6 and binge
women of +0.5) episodes per 2
childbear- « Interven- weeks were sig-
ing age tion nificantly re-

n=129, duced due to the
Control time effect
n=134, P<.05.

Total

n=263

Study Interventions

The eHedlth intervention Remote Prenatal Education in the
pre-post study by Hui et a [32] was a substudy of a large
intervention that also included some face-to-face components
(Table 2). The eHealth component consisted of culturally
tailored web-accessible educational material on topics related
to the pregnancy, prenatal, and postnatal periods, such as healthy
eating, recipes, traditional foods, food label reading, and
nutrition content for common foods and asocial media-assisted
prenatal chat group operated through Facebook messenger. The
chat was moderated by community elders, Canadian Prenatal
Nutrition Program (CPNP) workers, or the study coordinator.
The intervention was accessible via computer or smartphone
and could be opened via Facebook. The educational material
on the website was available as readings, audios, and videos;
news on the prenatal or postnatal programming in the
communities and traditional knowledge regarding a healthy
pregnancy was also available. Traditional methods, including
prayer, sharing circles, and storytelling, were incorporated in
breastfeeding education. Whilethe total number of participants
was not reported, the participation rate for the social media
prenatal group was 42% (n=53).

The pre-post study by Brown et al [31] investigated the Short
Messaging System Parent Action Intervention. The study

https://www.jmir.org/2025/1/e57019

consisted of 3 short text messages per week for 5 consecutive
weeks sent between 30 January and 17 March 2017 to 17
families (Table 2). The messages were tailored for the age and
gender of participating parents and children and sent on the
phone at individualized times of the day using an online text
automation platform, Mosio. The text messages provided
information about recommended healthy child nutrition, physica
activity, deep, and screen time behaviors of preschool children.
The text message topics were derived from the Let's Go!
5-2-1-0 USnationa campaign and recommendationsfor sleep
in children.

Theintervention in the randomized control trial used an online
intervention called Screening, Brief Intervention, and Referral
to Treatment eCHECKUP To Go; this screened participantsfor
their use of alcohol, and based on their answers provided
feedback about their risk of an alcohol-exposed pregnancy and
its effect on the fetus (Table 2) [33]. After theinitial screening,
resources and information on support services were provided
to participants. Theintervention took approximately 20 minutes
to complete. There were 129 women in the intervention group
and 134 women in the control group that received “usual care,”
which included nonspecific educational resources available in
waiting areas.

JMed Internet Res 2025 | vol. 27 | €57019 | p. 6
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Study
ID

Intervention name,
details, whether it
was live, and any
links

Weas the digital
health intervention
part of any bigger
intervention (eg,
face-to-face compo-
nents)?

Intervention delivery
and access method
(eg, computer,
tablet, phone)

Who delivered
or moderated
the interven-
tion?

Intervention
context

Name of Indigenous
nation or country

How many times
did participants
interact with the
intervention (eg,
text messages)?

Hui et
al 2021
[32]

Brown
eta
2019
[31]

Montag
etal
2015
[33]

Remote prenatal
education viaan
educational web-
site and social me-
dia—assisted prena-
tal chat groups
(Facebook or Mes-
senger)

Two-way text mes-
saging: the Short
Messaging System
Parent Action Inter-
vention. The SMS
text messagetopics
were derived from
the Let's Go!
5-2-1-0USnation-
a campaign and
recommendations

Screening, Brief
Intervention, and
Referral to Treat-
ment. eCHECKUP
TO GO, aweb-
based brief assess-
ment and interven-
tion tool. Partici-
pantsreceived indi-
vidualized online
feedback at theend
of the session re-
garding their risk
for an acohol-ex-
posed pregnancy,
the impact of alco-
hol exposuretothe
fetus, the physical
and financial cost
of their alcohol
consumption, and
how their drinking
compared with that
of other Indigenous
women. Approxi-
mately 20 minutes
to complete.

Yes

No

No

Computer and
smartphone (Face-
book link with web-
site)

SMSS text messages
were sent using Mo-
sio, an online plat-
form for text mes-
sage automation

Computer, phone,
tablet (could be ac-
cessed by the web-
site)

Community-
based remote
and some
face-to-face
components

Sagkeeng and Sandy
Bay (tworural Qjib-
we Indigenous com-
munities), Garden
Hill (Anishininew
Indigenous commu-
nity)

Not reported Community El-
ders, Canadian
Prenatal Nutri-
tion Program
workers, and
the study coordi-
nator served as
the hosts of the
Facebook chat
groups.

M essages ap-
peared to be
sent from alo-
cal pediatrician
or atribal
health dietitian

Three text mes-
sages each week
for 5 consecutive
weeks

American and non-
American Indians
residingin American
Indian Reserves

Community

American Indian or
AlaskaNativewom-
en in Southern Cali-
fornia

1,3,and6
months

Participants
wererecruit-
ed from
Americanin-
dianor Alas-
ka Native
hedlthclinics
(intervention
delivered in
community
setting)

Not applicable

Study Outcomes

Inthe Hui et al [32] study, a significant increase was reported
in the participation of pregnant women in aface-to-face prenatal
program 1 year after the start of intervention compared with
preprogram participation rates (Table 1). Furthermore, a
significant increase was reported in the breastfeeding initiation
rate at one of the study sites and exclusive breastfeeding between
2to 12 monthswas al so significantly increased at another study
site.

https://www.jmir.org/2025/1/e57019
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Inthe Brown et al [31] study, a pre-post comparison of a5-week
text intervention, there was a significant increase in
parent-reported overall child behaviors related to sleep, diet,
physical activity, screen time, and intake of sugary beverages
infavor of theintervention (Table 1). Whenindividual behaviors
were assessed, there was significant change in child behaviors
related to physical activity and sleep, and there was no change
in child behavior related to diet.
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TheMontag et al [33] study, which was arandomized controlled
trial from April 2011 to September 2012, did not find any
statistically significant differencesin intake of alcoholic drinks
per week and binge drinking episodes per week between the
intervention and control groups (Table 1).

Cultural Adeptness

The steps and strategies taken to ensure the cultura
appropriateness of the mHealth interventions were extracted

Ishaque et a

from the included studies (Table 3). Hui et al [32] and Montag
et al [33] cited previous work that reported the interventions
being co-designed for I ndigenous populations, and Brown et al
[31] used anintervention that was not reported to be co-designed
or adapted for Indigenous populations. In the instances when
previous research was cited, those articles were retrieved and
relevant data were extracted (Table 3). Authors of the included
studies were also contacted for information related to the
co-design or adaptation.

Table 3. Cultura adaptation or community co-design approaches used in included interventions.

Study Wastheintervention Wereany  Howwascultural What features Were Indigenous Who elsewas Theory for ~ Evaluation
ID culturally adapted  citations adaptationdone  madeit culturally peopleincluded includedinthe cultural of cultural
(or co-designed)? provided (eg, study design  appropriate? inthedesignor  design or adaptationor  appropriate-
aboutthe  processes or co- adaptation? adaptation? co-design ness
co-design  design)?
or adapta-
tion of the
interven-
tion?
Hui et Yes Yes[34] Not reported Theintervention Yes None Not reported Not reported
al was built on the
2021 previous work of
[32] the researchers
that identified
barriersto partici-
pation among the
study population
(34
Brown Not reported No Not reported Research ap- Yes None Not report-  Not reported
eta proved by the In- ed
2019 stitutional Re-
[31] view Board at the
American Indian
Tribal college on
the reservation;
thedesign, imple-
mentation, and
interpretation
weredonein
partnership
Mon-  Yes Yes[35] Qualitative re- Inclusion of pic-  Yes; Non-Indige-  Participatory Not reported
tag et sear<_:h and com-  tures gnd Person-  |ngigenouswom- "OUS clinical  research
a2015 munity outreach  al stories, empha- o, staff who had
[33] reported in au- sizeconfidentiai- . . familiarity and
thors' previous  ty, incorporating clinical star f. who experience
work [35] family and com- had famm_arlty with the topic
munity orienta- apd EXPENence = ang popula
tion, information with the_toplcand tion
population

tailored to the lo-
cal community

M ethodological Quality

The included studies were assessed for their methodological
quality from an Indigenous perspective using the CREATE tool
and MMAT (Tables 4 and 5 [36]; Multimedia Appendix 1).
There was little information reported in the included articles
that addressed the CREATE checklist. Authors of the included
studies were contacted to obtain further information and, when
provided (n=1), theinformation was used to appraise the studies.
The following standards for measuring quality were applied
based on the CREATE tool (Table 4); a study was considered

https://www.jmir.org/2025/1/e57019

high quality if 10 or more of 14 criteria were met, medium if
6-9 of 14 were met, and low if criteria 5 or below were met.
Only Hui et al (2021) met the standards for high quality using
this tool while the remaining 2 studies met the criteria for
low-quality evidence [32]. The MMAT assessment (Table 5)
returned a quality measurement of 43% (low-medium quality)
for Hui et a [32], 57% (medium quality) for Brown et al [31],
and 71% (medium quality) for Montag et a [33] [31-33]. This
assessment was based on methods used in previous studies that
define the quality as low, medium, or high according to the
number of “yes’ answers to questions [37,38]. If less than or
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equal to 25% of questions were in the affirmative, it was a
low-quality study, medium if 50%, and high if >75% of

Ishaque et a

guestions were answered “yes’ [30,37,38].

Table 4. Quality assessment with the Centre of Excellencein Aboriginal Chronic Disease Knowledge Translation and Exchange (CREATE) tool.

Study ID Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q0 Q11 Q12 Q13 Q4
Hui et al 2021 [32] ya Y Y Y Y Ub U Y Y Y Y Y Y Y
Brownetal 2019[31] p¢ U U U U U U U U Y U Y U U
Montag et a 2015 Y Nd U N N N N N U N U Y N N
[33]

Y yes,

bU: unclear.

P partially.

dN: no.

Table 5. Quality assessment with the Mixed Methods Appraisal Tool.
Citation Study design SQ1 SQ2 Q1 Q2 Q3 Q4 Q5
Hui et al 2021 [32] Cohort ya Y Y NP uc U N
Brown 2019 [31] Before-after comparison
Montag et al 2015 [33] RCT Y

3y yes,

bN: no.

¢U: unclear.

: : oor cultural representation, nonspecific health information,
Discussion P P .

This systematic review demonstrates that there is no evidence
of the effectiveness of any currently available mHealth
intervention designed for Indigenous women with young
children (aged 0-5 years) to assist with behavior change for
making healthy choicesfor themselvesand their children. Only
3 articles found were eligible to be included in this systematic
review. These studies aimed to change maternal and child
behaviors in the prenatal period and preschool age group by
provision of an mHedth intervention. The 3 mHealth
interventionsthat wereidentified included ahybrid face-to-face
and online prenatal education program; an automated,
individualized, 3-times-per-week text message program giving
healthy lifestyle advice for targeting preschool children; and a
web-based self-assessment followed by tailored advice related
to maternal alcohol drinking. All interventions were applied in
areal-life community setting. A statistically significant change
was reported in some behavioral outcomes. However, in the
absence of any reported sample size or power calculation; it
was not possibleto ascertain if significant positive results were
dueto aninflated type | error, showing positive resultsin favor
of intervention when in fact the interventions only worked due
to very large sample sizes.

A recent review on barriers and facilitators of engagement of
Indigenous peopleswith mHealth interventions reveal ed themes
that echo the need for effective and timely co-design practices
inthisfield [39]. Researchersfound that barriersto engagement
included poor digital design, unreliable technology and internet,
repetitive content with limited user input, language barriers,

https://www.jmir.org/2025/1/e57019

and privacy concerns[39]. Co-design hasbeenidentified asone
of the most important factors determining the uptake of
web-based therapeutic interventionsfor I ndigenous populations
[40Q]. In our review, it was deemed important to investigate if
the digital interventions used were either co-designed in
partnership with Indigenous communities or were adapted in
consultation with the target population to ensure cultural
appropriateness, or if they were selected from apool of previous
literature on culturally appropriate interventions for the target
population. That information asreported in theincluded studies
ispresented in Table 3.

Of the 3 identified mHealth interventions, 2 were co-designed
with an Indigenous population and showed some positive
outcomesin favor of theinterventions. Citations of their authors
previouswork on co-designing theinterventionswith Indigenous
populations were reported for these 2 interventions in these
studies [34,35]. Although the current evidence on their
effectiveness is limited, the authors of these studies are
following the iterative process of evidence gathering as
suggested in the guideline on the evaluation of complex
interventions [41-43]. Therefore, it will be important to see
future results on the use of these interventions. Also, dueto the
diligent process of co-design and the assurance of cultural safety,
these interventions may provide guidance on the planning and
development of work with Indigenous populations on the
provision of maternal behavior support. The consultation and
partnership with communities reported by the 2 interventions
are in line with the international guidelines on research with
Indigenous peoples [44].

JMed Internet Res 2025 | vol. 27 | €57019 | p. 9
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

During the study selection process, 8 articles on the devel opment
of mHealth interventionsfor Indigenous women wereidentified
that could not be included in this review [17,23,45-50]. Upon
a further search with the names of the digital interventions
reported in the studies, no follow-up studies on the evaluation
of their effectiveness could be retrieved. Further to this, the
corresponding authors of these articles (n=8) were contacted to
inquire about any ongoing studiesto evaluate their effectiveness.
Except for 1, all authors replied to theinitial email (7/8). Four
authors (4/7) mentioned further evaluation work on theidentified
digital interventions, of which only 1 hasalready been published
[51]. However, the focus of the publication was not an
Indigenous population, therefore the study was not included in
this review [51]. The other authors (n=3), with ongoing trials,
were not able to share the unpublished data. Evidently, nearly
40% (3/8) of these mHealth interventions did not evaluate their
effectiveness and are no longer active [17,23,48]. Although, in
response to personal communication, one of the authors [23]
mentioned the collection of qualitative data on the use of an
app designed for Indigenous women [23], the need for an RCT
on the evaluation of effectivenesswas also identified. Consistent
with thefindings of our review, the evidence on the effectiveness
of digital health interventions in other populations, such as
children and adolescents [52], patients with heart failure [53],
self-management of chronic obstructive pulmonary disease[54],
and sexual health promotion [55] is limited due to the lack of
published findings of well-designed and well-conducted
effectiveness evaluation research. There are some health
conditions for which the use of mHealth interventions has been
well studied, such as asthma [56,57] and consumption of
hazardous amounts of acohol [58], in which the use of mHealth
interventions has been shown to produce positive health
outcomesin favor of the interventions [57,58]. Also, the use of
mHealth to promote behavioral change during prenatal carein
the general population has been reported to result in significant
improvement in behavior risks, and improved healthy behaviors
among pregnant women [59]. A current scoping review on the
use and uptake of web-based therapeutic interventions among
Indigenous populations across Australia, Canada, New Zealand,
and the United Statesreported the use of these interventionsfor
conditions such as cardiac care, diabetes, nutrition, mental
health, asthma, neonatal care, otitis media, smoking cessation,
and substance misuse [40]. For that review, a web-based
therapeutic intervention was defined as atherapeutic intervention
that was self guided, or a clinician-assisted program delivered
viatheinternet to provide guidance, support, and treatment for
health conditions. While the evaluation of effectiveness was
beyond the scope of that review, it was concluded that these
interventions have the potential to improve health, overcome
treatment barriers, and reduce inequalities for Indigenous
populations [40].

There are several factorsthat could lead to the lack of effective
evaluation research and in turn scarcity of evidence on any
mHealth interventions [60]. Some of these challenges pertain
to interventions themselves, whereas some are related to
designing a powered RCT with complex interventions, which
is the common approach to effectiveness evaluation. Some of
the challenges related to mHealth interventions are rapidly
changing technology and the need for an intervention to evolve
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quickly to merely remain functional, let alone be upgraded;
accessihility of theintervention across various operating systems
and devices; acceptability and usability of the intervention by
the target population; real-world use of any intervention or
implementation; the burden on various stakehol ders; adaptation
of mHealth the intervention to context and population; and
integration of an intervention into existing health care systems.
There are also challenges specific to the design of an RCT for
mHealth intervention evaluation, such as selecting a suitable
context for trial so that the findings are generalizable, choice
between conducting a trial with high external versus internal
validity, specification, and explanation of the components of
the mHealth intervention under evaluation, choice of an
appropriate comparator group, and data collection methodsfrom
mHealth interventions. Given all these, it is arduous to conduct
powered RCTs of mHealth interventions [41,60].

The included studies in this review were appraised for their
quality with the CREATE and MMAT [36] tools. The CREATE
tool was designed to ensure that the research conducted with
Indigenous populations is conducted from the perspective of
Indigenous peoples [30]. There are certain items that authors
need to report for the assessorsto mark the CREATE tool. While
appraising the included studies in this review, we found that
many of theseitems had not been reported and afurther inquiry
with the corresponding authors was necessary to access that
information. This could have been due to the lack of any
guidance on reporting of Indigenous research. Recently, a
guideline was published on reporting of observational studies
in Indigenous populations [61]; however, the studies included
inthisreview were of different methodol ogical design. Another
reporting guideline, the Consolidated Criteria (CONSIDER)
statement, developed with a review of available literature and
ameta-synthesis, was published in 2019. The guideline provides
8 research domainsand 17 criteriafor the reporting of research
involving Indigenous peoples. However, except for one, the
included studies in the review were published before this date,
so they cannot be discredited for not following the guideline.

Single data extraction was one limitation of this systematic
review. Due to the paucity of available information, the data
were extracted by 1 reviewer only. However, once extracted,
the data were checked for completeness and errors by a second
reviewer with more experience in conducting systematic
reviews. Thislimitationislesslikely to have changed the results
and conclusions made, since the main concern is the lack of
relevant literature and research in the field. Another limitation
was the relatively small sample sizes in the included studies
(n=420, n=17, and n=263), meaning the total number of women
included in all studies was only 700. Furthermore, the lack of
formal power calculationsto cal culate sample size and formally
assess the statistical significance of the interventions was
problematic. Also, thetitleand abstract screening for eligibility
was performed by one reviewer. This can be perceived as a
limitation as there is arisk of missing relevant studies, as they
could be overlooked by a single reviewer. We, however, kept
our decision-making moreinclusive and the reviewer performing
the title and abstract screening was instructed to include any
study they were unsure about for the full-text screening stage.
Another potential limitation may be the use of the CREATE
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tool for risk of bias assessment. The CREATE tool was
developed with Indigenous and non-Indigenous experts and
uses a 14-question checklist that assesses community
engagement, consultation, research governance, and intellectual
property to evaluate the methodology of studies conducted in
the Australian Aborigina and/or Torres Strait Islander
population groups[30]. However, thetool has been widely used
in research involving global Indigenous populations [62-67].
Therefore, the use of the CREATE tool provides additional
information about the methodol ogical suitability of theincluded
studies from the Indigenous viewpoint. The addition of athird
aim to the systematic review after the registration of the review
protocol may be considered a potential weakness. This was,
however, not included as a primary aim of the review and did
not impact the conclusion made in the review. In addition, it
was not possible to evaluate differences in the effectiveness of
the identified interventions based on participant engagement,
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intervention nature, and context due to the small number of
studiesincluded. Also, each study used a different intervention
and none of them reported power and sample size calculations.
Thismay be perceived as aweakness of this systematic review.
However, it is reflective of the nature of the research and
literature available and demonstrates that more research is
required in the field.

Conclusion

Overal, the current evidence on the effectiveness of mHealth
interventions used with Indigenouswomen islimited. However,
thereis potential for mHealth to effectively support Indigenous
women with young children to improve their lifestyle choices
for themselves and their children. The interventions that have
been co-designed need to undergo further evaluation research
for wider application. New interventions for different contexts
and varied Indigenous nations are required to be developed,
tested for evaluation, and deployed for population use.
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