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Abstract

This scoping review of mHealth research focuses on intervention studies that utilize mobile technologies to promote behavior
change and improve health outcomes in U.S. Latinx communities. 342 mHealth articles were reviewed using PRIMSA proto-
cols; most did not include a majority Latinx study population or did not report on an intervention. The final sample resulted
in 23 articles published between 2012 and 2020. Reviewed interventions focused on conditions such as: diabetes, depression,
substance abuse, obesity, hypertension, maternal health, and farmworker safety. About one-third of mHealth interventions
included mobile applications, the rest were limited to texting programs. Text message reminders can help improve medica-
tion adherence and care access, especially when coupled with support from community health workers. Bi-directional text
message interventions with feedback loops and personalized treatment options can build user agency. Additionally, multi-
modal applications that combine texting with self-guided interactive content show promise for culturally tailored mHealth.
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Introduction

With the rise of digital connectivity and a trend toward indi-
vidualized medicine, eHealth has been heralded as a path
toward more equitable delivery of care and improved health
outcomes. The COVID-19 pandemic has underscored the
need for remote care, including telehealth and mobile health
options. This need is particularly acute among communities
most impacted by public health crises. The World Health
Organization (WHO) defines eHealth as an approach to
health that utilizes information and communication tech-
nologies (ICTs) [1]. Under the broad umbrella of eHealth,
mobile health (mHealth) is defined as the use of wireless
technologies, such as mobile phones and personal digital
assistants, to provide health care services and information.
Such services can include, but are not limited to, health
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monitoring, disease recording/reporting, and the dissemi-
nation of information related to healthy behaviors. Emergent
health communication research examines how the use of
mHealth applications is associated with behavioral change
related to fitness [2, 3], diabetes [4], depression [5], and
sleep [6] among other health outcomes. In a systematic
review of mHealth app research, Chib and Lin [7] found
scant explanatory evidence of how mHealth effects are actu-
ally achieved, and a greater emphasis on accessibility rather
than individual-level health outcomes. A rise in randomized
control designs, however, does signal a growing interest in
studying the effectiveness of mHealth interventions, par-
ticularly when considering the importance of evidence in
policymaking.

In this scoping review, we focus on intervention designs
that utilize mobile technologies to promote behavioral change
and improve health outcomes within a specific demographic
population. This emphasis is in response to calls for tailored
digital health interventions broadly [7], and culturally tailored
mHealth tools specifically [8]. We focus on Latinx populations
in the United States for three important reasons. First, the U.S.
Census estimates that approximately 18% of the U.S. popula-
tion identify as Latinx, and it is projected that by 2050 one
out of every three individuals in the U.S. will share this ethnic
background [9, 10]. Second, the U.S. Latinx community has
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historically been disproportionately affected by a number of
health disparities and structural inequalities. Latinx individu-
als experience excess mortality from preventable causes such
as diabetes, cervical cancer, and liver disease [11]. During
the COVID-19 pandemic, Latinx individuals have been three
times as likely to become infected, and nearly twice as likely
to die from the virus as non-Hispanic White people. And third,
Latinx consumers have been driving mobile adoption in the
U.S. in recent years and are now going online at equivalent
or higher rates than other ethnic groups after a long-standing
digital divide [12, 13].

A 2020 Nielsen report study reports that 98% of the U.S.
Latinx population now owns a smartphone, compared to
93% of the general population. Because the spectrum of
digital inclusion includes access and use, the nature of this
connectivity is important; 35% of U.S. Latinx U.S. adults
(compared to 14% White and 24% Black adults) are smart-
phone dependent—that is they rely on smartphones as their
primary means of online access at home [14]. Mobile-only
households face unique information challenges that often
impact their access to critical resources. According to the
Centers for Disease Control, mobile-only households are
more likely to experience significant barriers to health care
[15]. These circumstances suggest that mobile-specific
health interventions may be appropriate for addressing the
health needs of Latinx populations, yet little is known about
the effectiveness of such approaches.

The diverse health needs of the Latinx population, as well
as the disparities they experience, require the design and
implementation of health interventions which are equally
diverse in nature [16]. One such approach is the develop-
ment and utilization of mobile health (mHealth) tools and
applications (apps) that allow for health care to be provided
via technology that is familiar and accessible to patients
[17]. Given the high rates of smartphone ownership, these
tools are viewed as a method by which to provide culturally
appropriate health information and care in ways which are
convenient and sustainable. Latinx populations specifically
report high rates of acceptability related to receiving health-
related information via mHealth applications [18]. Despite
this, few mHealth interventions have been developed that
specifically address the health needs of Latinx communities
[19, 20]. To better understand the mHealth potential in this
area of need, we conducted a scoping review of published
intervention studies that focused explicitly on Latinx patients
and communities.

Methods

This review aims to provide a narrow focus on how mHealth
interventions are being deployed within a specific research
context. We relied on the National Institutes of Health’s
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definition of intervention as “a manipulation of the subject
or subject’s environment for the purpose of modifying one
or more health-related biomedical or behavioral processes
and/or endpoints.” Our focus on intervention research aims
to fill a critical gap in identifying explanatory mechanisms
for individual-level behavioral change. Our focus on a spe-
cific demographic responds to the need for culturally tai-
lored mHealth tools and approaches. Based on these aims,
a scoping review was identified as an appropriate method
to: (1) identify what areas of health have been addressed by
mHealth interventions with Latinx populations, (2) exam-
ine the effectiveness of these interventions at the individ-
ual level, and (3) understand how mobile tools are being
designed and implemented for a specific demographic popu-
lation faced with a host of health disparities. This research
was deemed exempt from human subjects review by a uni-
versity institutional review board.

Search Methods

A scoping review is defined as “a form of knowledge syn-
thesis addressing an exploratory research question aimed at
mapping key concepts, types of evidence, and gaps in the
research related to a defined area or field by systematically
searching, selecting, and synthesizing existing knowledge”
[21]. Our methodology followed criteria established by the
Joanna Briggs Institute [21, 22] and PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses)
protocols [23]. Initial searches were undertaken in Pubmed
(https://pubmed.ncbi.nlm.nih.gov/), Web of Science (webof-
knowledge.com) and PubMed Central (https://www.ncbi.
nlm.nih.gov/pmc/). For race and ethnicity, the search terms
“Hispanic”; “Latin”; “Spanish”; “Latino”; “Latinx” and
“Spanish-speaking” were utilized. These were used in com-
bination the following terms related to mHealth: “mHealth”
“text messaging” “smart phone” “text-based” “web-based”
“application/app.” The same search terms were then used
to find papers available via Google Scholar (https://scholar.
google.com/).

Inclusion and Exclusion Criteria

The focus of the current scoping review was the use of
mHealth tools within Latinx populations living in the U.S.
We, therefore, did not limit inclusion by health outcome or
the type of mHealth tool utilized within individual studies.
Our key inclusion criteria were as follows: (1) intervention
studies using some form of mobile health tool; (2) a U.S.
study sample with a majority of participants identifying as
Latinx; and (3) full-text articles published in peer-reviewed
journals and written in English. No date restrictions were
placed on the sample.
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Exclusion criteria included: (1) studies that used mobile
phones as research tools, for medical data collection, or as
translation tools (e.g., video remote interpreting, Google
Translate); (2) studies that included Latinx participants as a
subset of a diverse study sample; and (3) systematic reviews
and study protocols. Multiple publications from the same
study were only included if the article reported a unique
process or outcome.

Sample

Our initial set of keyword searches resulted in 318 arti-
cles. A follow-up search through Google Scholar resulted
in 24 additional articles that met the criteria and/or were
published after the initial search. The titles and abstracts
of these 342 papers were reviewed by three of the authors.
From this sample of 342, 195 articles were excluded due
to not reporting on an intervention study using some form
of mobile health tool, and 84 were excluded due to not
including a U.S. study sample with a majority of partici-
pants identifying as Latinx. This then produced a sub sam-
ple of 63 articles that were fully reviewed for quality and
inclusion. From this sub sample of 63, 23 articles were
excluded due to presenting only a study design/protocol
and not intervention outcomes, and 15 were excluded
due to using mobile phones as research tools, for medi-
cal data collection, or as translation tools. This brought
the sub sample to 25. When examining the articles fur-
ther for uniqueness, two final articles were excluded for

duplication. Our final sample included 23 articles pub-
lished between 2012 and 2020. The PRISMA flow chart
below (Fig. 1) details the review process and the number
of papers included/excluded at each stage.

Findings

The range of health issues addressed in the reviewed litera-
ture reflects significant health disparities that are dispro-
portionately affecting U.S. Latinx populations (see Table 1
for annotated review). The time period for the review
coincides with the emergence of mHealth in both aca-
demic research and the tech industry [24]. Interventions
focused on managing public health concerns such as dia-
betes, depression, substance abuse, hypertension, maternal
health, obesity, smoking, and farmworker safety. Diabetes
(n=6) and depression (n=4) emerged as the most preva-
lent health concerns addressed through mHealth interven-
tions in the reviewed sample. These results map on to cur-
rent national disparities; Latinx individuals have a higher
lifetime risk of diabetes compared to other ethnic groups
[25] and are twice as likely as non-Hispanic White indi-
viduals to experience mental health disorders [26]. The
following sections report on each of the reviewed mHealth
intervention studies, focusing specifically on the design
of each intervention, targeted individual-level health out-
comes, and any significant challenges reported. Studies are
grouped according to health outcome focus as appropriate.

Fig.1 PRISMA flow diagram
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Diabetes Management and Prevention

Three of the six reviewed articles focusing on diabetes
resulted from a multi-year, mixed-method intervention
promoting disease management and social support among
lower-income Latinx patients [27-29]. Measured health out-
comes included improved medication adherence, physical
activity, self-efficacy, glucose monitoring, and biomarkers
such as hemoglobin levels. During a 2012 feasibility trial,
Arora et al. [27] recruited 23 resource-poor bilingual patients
with diabetes, a majority of whom identified as Latino, from
the emergency department of a public safety-net hospital.
The mHealth intervention consisted of unidirectional auto-
mated daily text messages with health promotion messaging.
Educational and motivational messages focusing on content
areas such as blood glucose control, blood pressure, choles-
terol, and health eating were adapted from a national dia-
betes education program and tailored to knowledge deficits
in the population. Messaging included medication remind-
ers, healthy living challenges, and phone links encourag-
ing participants to engage in specific behavior. At the end
of the 3-week trial, participants reported improved health
behaviors such as eating fruits and vegetables, exercising,
and conducting regular foot checks. Medication adherence
improved dramatically, while self-efficacy increased mod-
estly. The brief intervention period, however, limited the
measure of changes in hemoglobin levels. Results of the
pilot intervention suggest that poor-resourced patients with
diabetes who use emergency departments for care may ben-
efit from diabetes-specific mHealth programs.

Qualitative assessments of the feasibility trial revealed
that messages which cued specific diabetes management
behaviors were the most effective [29] and that gender
can impact diabetes management strategies [28]. In the
subsequent controlled trial, the text messaging interven-
tion was expanded to include friends and family members
of the patients [30]. Corresponding diabetes-management
messages were sent to patients and their supporters syn-
chronously to encourage conversation and social support.
This intervention design resulted in more robust health out-
comes, including improved glycated hemoglobin (HbAlc)
levels and increased self-monitoring of glucose. Patients
reported improved motivation, behaviors, and relation-
ships. Their supporters also reported making healthier deci-
sions for themselves as a result of their participation in the
intervention.

In another diabetes-focused intervention, Fortmann et al.
[31] assessed the utility of motivational, educational, and
call-to-action daily text messages over a six-month period in
controlling HbAlc levels among a Latinx population diag-
nosed with type-2 diabetes. They found those who received
the text message intervention achieved a statistically signifi-
cant reduction in HbA 1c compared with those who received

12 weeks of participating in a telehealth and text-message
intervention in Spanish with community health workers
than those in the control group. Tailored mHealth com-

bined with CHW support is a promising strategy to assist

school-based health centers. Youth engagement in app
with diabetes self-management

development and implementation was essential
Latino participants with diabetes showed lower HbA1c after

App was successfully integrated into clinical workflows of

Outcomes

cose control, medication adherence, and address concerns

turally and linguistically tailored for adolescent girls. App
messages. CHWs contacted patients weekly to assess glu-

information in conjunction with a clinical encounter. Cul-
provides tailored health information based on user input

Clinical care supplemented by Community Health Workers
(CHWs) who engaged patients via telehealth and text

Mobile app that provides patient-centered contraceptive

Intervention design/mHealth utilized in study

Randomized clinical trial

Controlled trial

Health focus
Family Planning
Diabetes

Table 1 (continued)
Vaughan et al. (2020)

Tebb et al. (2019)

Article
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usual care. At the same time, they found no differences in
other clinical markers between the intervention and usual
care group; while those in the intervention arm of the study
reported both satisfaction and acceptability with the text
messages they received.

The effectiveness of tailored text messages was also
examined in a 2020 randomized clinical trial by Vaughan
et al. [32]. The researchers combined the use of tailored
text messages with live Spanish telehealth sessions with
community health workers (CHWs) to determine if HbAlc
levels among a sample of 89 Latino adults would improve
after a 12-week intervention compared to those in the control
group. Among those who participated in the intervention,
there was statistically significant improvement in HbAlc
and blood pressure compared to the control group. How-
ever, other health measures, such as BMI, did not shown
any improvement. Tailored mHealth combined with CHW
support is a promising strategy to assist with diabetes
self-management.

Fukuoka et al. [20] developed an in-person weight loss
program in conjunction with a commercially available Fit-
bit mobile health app and enrolled 54 Latinx individuals at
risk of incident Type-2 diabetes. They found a statistically
significant mean percentage loss of total body weight, reduc-
tions in hip/weight circumference, and blood pressure. The
key weakness of the study appears to be the lack of a control
group, with the researchers calling for the intervention to be
further evaluated within a randomized controlled trial.

Depression and Mental Health Care

Four of the reviewed studies explored the role that mHealth
might play within the provision of mental health services,
particularly those related to cognitive behavioral therapy.
These interventions ranged in design and interactivity, albeit
with similar goals of increasing access to behavioral health
among Latinx communities. Pratap et al. [33] conducted a
controlled trial with a cohort of Latinx patients experiencing
mild to moderate depression. Using three self-guided mobile
apps translated into Spanish, this intervention aimed to test
the potential of fully remote behavioral health treatments. A
total of 348 active app users were assigned to three different
apps over a 12-week period: (1) iPST (based on evidence-
based therapeutic principles informed by problem-solving
therapy techniques); (2) Project Evolution (cognitive train-
ing informed by cognitive neuroscience) and (3) health tips
(control group). Clinical outcomes of interest were depres-
sive symptom severity and functional impairment; while
depressive symptoms improved overall, outcomes did not
vary significantly by treatment app. The researchers note
long-term engagement challenges, particularly for partici-
pants from lower-income households.

@ Springer

Aguilera et al. [34] assessed the utility of combining a
text message-based service with a traditional program of
cognitive behavioral therapy (CBT) provided to a cohort
of low-income, Spanish speaking Latinos. They compared
a control group who received CBT alone (n=40) with an
intervention group who received CBT and the text message
intervention (n=45). The text-based intervention provided
the participants with five types of information provided in
Spanish (mood rating, messages supporting live therapy,
medication reminders, psychotherapy appointment remind-
ers and study opt-out reminders). The first three message
types were provided daily, while the last two were provided
on a weekly and monthly basis, respectively. The study
found no difference in appointment attendance between
the control and intervention groups nor in improvements in
indicators of depressive symptoms. Those who received text
messages did stay in the study for longer compared with the
CBT-only group—13.5 weeks compared with three weeks,
respectively. Reporting on a mood monitoring adjunct in
this same study, Bruehlmann-Senecal et al. [35], assess the
predictive capacity of daily mood-monitoring text messages
in relation to attendance at a CBT program. Automated daily
text messages prompted patients to respond via text with a
number corresponding to their mood (on a scale of 1-9).
Results indicated that mood, the day prior to each CBT ses-
sion, was a good predictor of attendance. The authors posit
that the usefulness of text-messaging lies in its potential to
support traditional modes of health care provision.

In a more interactive and tailored intervention, an 8-week
controlled pilot study by Dahne et al. [36] assessed the feasi-
bility of the ;Aptivate! (Get Fit!) tailored mHealth app when
compared with a translated Spanish language app (iCouch
CBT) and CBT alone. The tailored app included self-
help messaging based on user-identified life values. After
users report their values and daily moods, the app suggests
activities that are scheduled and tracked in a daily calen-
dar. Approximately half of those in the ;Aptivate! interven-
tion arm continued to use the app until the end of the study
period and reported significantly lower depressive symp-
toms over time when compared with the CBT-only control
group; outcomes were the same for those in the ;Aptivate!
and iCouch study arms. The small sample size, and short
study period, call for further analysis of the impact of the
interactive app on clinical outcomes.

Family Planning, Maternal and Sexual Health

Four of the reviewed studies used mHealth approaches to
target behavioral change among Latina women specifically.
A pilot randomized control trial by Chernick et al. [37]
explored the efficacy and feasibility of a text-based mHealth
program to increase contraception use among a sample of
100 young women (aged 14—19) attending emergency care.
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Half of the participants received text-based information for a
3-month period, while the control group received traditional
discharge information. Automated text messages included
education and action components (e.g., information on fam-
ily planning clinics, sexually transmitted diseases, and birth
control options). The results of the study were somewhat
limited by the high rate of text delivery failure; no differ-
ences were found in contraception initiation between the
intervention and control groups.

In a more tailored approach, Tebb et al. [38] developed
an evidence-based, Spanish -language app called Salud iTu
to provide sexual health information to Latina adolescents.
The app included interactive, tailored information to assist
an individual to make decisions about contraceptive use.
This information was culturally and linguistically tailored to
the intervention group and was administered in conjunction
with a clinical encounter within school-based health centers.
While changes in contraceptive use were not measured, the
app was successfully integrated into clinical workflows of
school-based health centers. The results of the study suggest
that, for mHealth applications to be successfully rolled out
via health care providers, they need to be developed in ways
which include the target audience right from the start, while
also involving health care providers and other stakehold-
ers as appropriate. Participatory design sessions with target
users and providers facilitated the meaningful tailoring of
the app. However, a number of challenges were reported,
including those related to technology (including limited
internet access in some locations), maintaining patient con-
fidentiality, how best to disseminate information about new
mHealth programs, high staff turnover and services continu-
ity, and the length of time patients required to complete the
app’s information requirements.

Focusing on prenatal care and maternal health, a rand-
omized control trial by Evans et al. [39] assigned 123 preg-
nant Latina women to either the control group (traditional
health care) or the intervention arm (traditional health
care + Text4baby text messages). The messages received by
the expectant mothers sought to improve clinical outcomes
via information dissemination to encourage healthy behav-
iors. These messages included tips designed to build knowl-
edge and reduce health risks by avoiding specific behaviors
(e.g., smoking, drinking). The study found that the app had a
statistically significant impact upon how prepared for moth-
erhood the women felt and their attitudes towards alcohol
and harm to their unborn child. However, no significant atti-
tudinal differences were found, between baseline and follow-
up, in several areas including the consumption of fruit, veg-
etables and vitamins, the importance of visiting a health care
provider and abstaining from tobacco consumption.

In a similar intervention, Williams et al. [40] used auto-
mated text messages to promote optimal weight in first-
time pregnant Latina mothers living in a U.S.-Mexico

border community. Text messages supplemented in-person
group sessions that focused on nutrition, physical activ-
ity, and breastfeeding. A promotora (or community health
worker) would provide updates and feedback via text. One
significant challenge was that the SMS system was not
supported by many participants’ pay-as-you-go mobile
phone plans. A private Facebook group implemented to
facilitate communication between participants and with
the promotora resulted in higher feasibility than text mes-
saging. Ultimately, participants reported success in breast-
feeding and postpartum weight loss.

Obesity and Hypertension

Two of the reviewed non-diabetes intervention studies
addressed weight-related risk factors through interac-
tive mobile apps. The MyNutriCart app provides users
with healthy shopping lists and aims to improve diet and
reduce overweight and obesity. Shopping lists and sam-
ple menus are customized according to household budget,
dietary needs, and locals supermarket discounts. Users
are instructed to open the app before grocery shopping
and select their budget and timeframe. In a controlled
pilot trial with Latino users, Palacios et al. [41] found
no significant differences between the control (n=24)
and app-intervention (n=27) groups in relation to body
weight; although those involved in both arms of the study
did improve behavior related to food choices—such as
increased purchasing of vegetables and reductions in con-
sumption of snacks. The authors suggested the use of such
apps may be a cost-saving approach compared with tradi-
tional diet and healthy behavior programs.

In a more innovative and culturally-tailored intervention,
Chandler et al. [42] undertook a nine-month efficacy trial to
explore the utility of a smartphone app (Smartphone Med
Adherence Stops Hypertension—SMASH) compared with
enhanced standard care. The mobile app interfaced with a
Bluetooth-enabled blood pressure monitor and medication
tray. The app records daily blood pressure readings and pro-
vides the user with audio and visual reports which deter-
mine reminder and feedback messages. Motivational text
messages supplement the tailored feedback, based on partici-
pant responses to in-app branch logic questionnaires. Blue-
tooth-enabled medication trays send reminders via lights,
chimes, and automated texts or phone calls. Among the 54
Hispanic participants with uncontrolled hypertension and
poor medication adherence, 26 were assigned to the SMASH
arm. Systolic blood pressure readings and medication adher-
ence significantly improved in the intervention group over
time; more intervention arm participants attained the Joint
National Committee cutoffs for systolic blood pressure com-
pared with those who received standard care.

@ Springer
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Farmworker Safety

Snipes et al. [43, 44] published two studies exploring the
potential for mHealth interventions to increase the use of
personal protective equipment (PPE) among Mexican immi-
grant and Mexican American farmworkers. The jProtéjase!
(Protect Yourself!) program began with daily individualized
text messages with motivational risk-reduction recommenda-
tions to encourage PPE use. Messages were tailored cultur-
ally, linguistically, and were responsive to PPE use reported
at baseline. The text-only component of the intervention
resulted in participants wearing more PPE at follow-up com-
pared with baseline [43]. Following the pilot study, a mobile
app was developed to administer daily surveys to the workers
assessing working conditions. This allowed for even further
tailoring of motivational messaging based on dynamic daily
conditions. A total of 55 farmworkers participated in the
iProtéjase! mHealth program; 75% of participants completed
the program with few noting difficulties in understanding the
messages disseminated [44]. Individualized messages were
perceived as helpful when they communicated health risks.
Feasibility and satisfaction with the program were also found
to be high and participants appeared to see the usefulness of
the platform in encouraging uptake of PPE.

Smoking and Substance Abuse

Two of the reviewed studies focused on mHealth interven-
tions to reduce substance abuse in the Latinx community.
Cartujano-Barrera et al. [19] found that the use of a text
messaging program among a small cohort (n=20) of Latino
smokers had high engagement and could produce increased
cessation rates—approximately 30% of the study sample
abstained from smoking for seven days. Automated text
messages with cessation support motivation were tailored to
participants’ personalized 12-week quit timelines. Users had
the option of replying with keyword-triggered text messages,
although few participants used this feature. Counselors were
on-call to respond to non-automated text queries within 24 h.

In a similar approach, Muroff et al. [45] designed a cultur-
ally tailored mobile app for Latinx Spanish-speakers with
substance use disorders. The app included digital voice ser-
vices, text messaging, web access, GPS, voice recognition,
and video capabilities. Within-app resources included dis-
cussion groups, relaxation tools, and information services.
Participants received automated daily medication reminders
and surveys with follow up from case managers as needed.
The use of the Addiction-Comprehensive Health Enhance-
ment Support System (A-CHESS), once translated and
adapted for Spanish speakers (into CASA-CHESS) enabled
lower rates of relapse among the program participants com-
pared with those who completed a residential program of

@ Springer

cessation only or who dropped out of CASA-CHESS within
the first four months.

General Care and Access

Four of the reviewed studies implemented mHealth interven-
tions to improve healthcare access among Latinx patients
and families. Arora et al. [46] implemented text message
appointment reminders to improve attendance at post-
emergency department visits. The appointment reminders
were personalized with date, time, and clinic location. The
intervention improved attendance at scheduled follow-
up appointments and was most effective among English-
speaking patients with specialty care appointments. Simi-
larly, Olson et al. [47] used weekly text messages to share
language development resources with parents of children
experiencing speech delays. Messages included informa-
tion on educational activities and local resources, with the
option to respond to survey questions via text. Participants
reported being more aware of community resources for child
development, with library visits increasing significantly and
parent—child reading increasing slightly.

Silverman-Lloyd et al. [48] sought to assess the effec-
tiveness and acceptability of an interactive text messaging
service, provided in Spanish, in relation to enabling families
to access pediatric primary care services, medications and
referrals. Among those included in the study (n=79), the
researchers found high rates of engagement with the text
messages, with appointment reminders viewed especially
favorably. Similarly, Sloand et al. [49] undertook a two-year
study to improve the quality of a text message program that
sought to increase uptake of the influenza vaccine among
children with asthma in a low-resource, majority Latinx,
population. Between year 1 and 2, the study improved both
the content and timing of the text messages, as well as pro-
viding the messages in the family’s preferred language.
Latinx parents/caregivers who received text messages in
Spanish were more likely to have their vaccinated than chil-
dren from English-speaking, non-Latino families whose
parents or caregivers received text messages.

Discussion

This scoping review focused on intervention designs and
individual-level health outcomes in mHealth programs tar-
geting Latinx communities. In response to calls for tailored
mHealth solutions, this review contributes to broader discus-
sions of how mobile tools can be leveraged to improve popu-
lation health, and why cultural tailoring is critical. Our focus
on the U.S. Latinx population as the fastest growing demo-
graphic group with increasing access to mobile technology
suggests promising paths forward. We found that mHealth
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interventions tailored to Latinx patients in the U.S. focus on
a range of health outcomes, many of which are dispropor-
tionately impacting Latinx communities. Interventions lim-
ited to text message reminders and information sharing can
be successful in improving medication adherence and care
access [30, 34, 47]. Bi-directional text message interventions
with feedback loops and personalized treatment options can
build agency and capacity among users to change health
behaviors [19, 31, 40]. And multi-modal smartphone apps
that combine texting functions with self-guided interac-
tive content show promise for culturally-tailored mHealth
interventions that promote long-term engagement [38, 42,
44, 45]. Overall, slightly over one-third (7 out of 23) of the
reviewed studies implemented mHealth interventions that
included mobile apps—all of these studies were published
in 2018 and 2019. As mobile technologies become more
accessible for researchers and underserved communities
alike, we should expect an emergence of mHealth interven-
tions that leverage innovation in creative ways. It is impor-
tant, however, that such projects build from the successes
and failures of past studies to responsibly promote tailored
mHealth interventions.

Two projects that creatively engaged digital tools to pro-
mote self-management and behavior change among Latinx
participants are worth highlighting. Fukuoka et al. [20]
combined the use of a commercially available tracking app
with a Fitbit device to promote weight loss. Chandler et al.
[42] used a mobile application linked to a Bluetooth-enabled
blood pressure monitor and electronic medicine tray to ena-
ble the self-management of hypertension. Both interventions
resulted in significantly improved individual-level health
outcomes for critical risk factors (i.e., obesity and hyperten-
sion). While these successes are promising, they also signal
the importance of digital literacy in mHealth interventions.
Only a few of the reviewed studies described the process
of teaching participants how to use various tools to ensure
consistent engagement during the intervention. More trans-
parency and reflexivity among researchers on how mHealth
interventions are implemented would further contribute to
an explanatory understanding of mHealth effects.

Finally, many of the reviewed articles suggested that
participatory and user-centered design approaches with
Latinx communities would help inform sustainable
mHealth interventions and provide strategies to improve
long-term engagement with mHealth tools. Co-design
efforts with intended users could help address many of
the challenges of culturally-tailored mHealth interven-
tions, including: (1) costs of developing and maintaining
mHealth programs, (2) limited access to latest devices and
functionalities, (3) limited digital literacy, (4) concerns of
scale and cultural sensitivity, and (5) small sample sizes.
The results of our scoping review support prior research
in finding that community-based and participatory health

interventions are often more successful because of com-
munity investment and ownership (Authors 2019) [50].
Tailored mHealth interventions that are designed in part-
nership with intended users can yield tools and programs
that are more responsive to collective needs, reinforce
digital literacy skills and capacity, and thus become more
sustainable over time. Interventions that leverage digital
tools and meaningfully engage community health workers
are particularly promising.

Conclusion

This scoping review underscores that there is a grow-
ing number of mHealth resources being developed, and
made available, for diverse populations. This is, perhaps,
due to an acknowledgment of the health disparities expe-
rienced by Latinx populations in the U.S.; many of the
authors of the included studies highlighted the need for
novel approaches to healthcare that are culturally-tailored
and personalized. By focusing on interventions targeting
Latinx populations, we were able to identify target health
areas and individual-level health outcomes. mHealth
interventions ranged from unidirectional text message
programs to more complex multi-modal mobile apps and
functions. Changes in health behavior included medication
adherence, self-management and tracking, change in daily
habits, and increased knowledge of health resources.

While a rise in intervention designs signals a grow-
ing interest in studying the effectiveness of mHealth pro-
grams, there is limited understanding of the explanatory
mechanisms that support cultural tailoring. Meanwhile,
the ongoing COVID-19 pandemic, which is disproportion-
ately impacting communities of color, has heightened the
need for tailored mHealth modalities. There are currently
62.3 million individuals living in the U.S. who identify as
Hispanic or Latinx, and 98% of them own a smartphone—
during the COVID-19 pandemic they reported spending
an average of over 30 h per week on their smartphone,
two more hours per week than the general population
[51]. This area of focus is thus ripe for investigation and
warrants further research on the effectiveness of mHealth
interventions. Our goal with this review is to map evi-
dence of the potential for mHealth to support the health
needs of Latinx communities so that future interventions
can build on existing efforts. Ultimately, designing tech-
nologies with and not just for diverse communities and
underserved groups will help to cultivate more than just
tech, and provide tools and strategies that are best suited
to address the priorities, capacity, and needs of those most
impacted by structural inequities.
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