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Abstract

Background: Mobile health (mHealth) and web-based technological advances allow for new approaches to deliver behavioral
interventionsfor chronic diseases such as obesity and diabetes. African American and Hispanic adults experience adisproportionate
burden of major chronic diseases.

Objective: This paper reviews the evidence for mHealth and web-based interventions for diabetes and obesity in African
American and Hispanic adults.

Methods: Literature searches of PubMed/Medline, The Cochrane Library, EMBASE, CINAHL Plus, Global Health, Scopus,
and Library & Information Science Source were conducted for relevant English-language articles. Articles identified through
searches were reviewed by 2 investigators and, if they met the inclusion criteria, were extracted and assessed for risk of bias.
Findings were summarized in tabular and narrative format. The overall strength of the evidence was assessed as high, moderate,
low, or insufficient on the basis of risk of bias, consistency of findings, directness, precision, and other limitations.

Results: Searches yielded 2358 electronic publications, 196 reports were found to be eligible for inclusion, and 7 studies met
thedligibility criteria. All 7 included studieswere randomized control trials. Five studies eval uated the effectiveness of an mHealth
intervention for weight loss, including one that evaluated the effectiveness for diabetes and two studies focused on diabetes. Of
all the studies that focused on weight loss, 3 reported significant differences in weight loss in participants in the intervention
group compared with those in the usual care group. Although all studies on diabetes control showed greater improvement in
glycemic control for the intervention group compared to that in the control group, only one study showed a significant difference
between the 2 groups.

Conclusions: This analysisindicates that there are few published studies that assessed mHealth interventions among minority
populations and focused on weight or diabetes. Although the overall strength of evidence was low for diabetes control, it was
moderate for weight loss, and our findings suggest that mHealth and web-based interventions may provide a promising approach
for interventions among African American and Hispanic adults who have obesity or diabetes.

(JMIR Public Health Surveill 2022;8(2):€25890) doi: 10.2196/25890
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Introduction

Mobile health (mHealth) and web-based technol ogical advances
allow for new approachesto delivering behavioral interventions
for chronic diseases such as obesity and diabetes [1,2]. These
aretailored interventionsthat supplement or augment in-person
contact or office visitsthrough activities such astext messaging,
the use of downloadable appswith real time feedback, and other
mobiletechnol ogies[3,4]. mHealth and web-based interventions
are easily accessible because a large proportion of Americans
have access to a mobile phone and the internet [5,6].

African American and Hispanic adults experience a
disproportionate burden of major chronic diseases, have ahigh
prevalence of diabetes and obesity, and end up with worse health
outcomes compared to their White counterparts[7]. For instance,
African American adults are at ahigher risk of obesity than any
other racial or ethnic groups, and they are more likely to have
uncontrolled diabetes, develop diabetic retinopathy and end
stagerenal disease, and have ahigher diabetes-related mortality
rate than non-Hispanic White adults [8-10]. The management
of these health conditions can be challenging for patients since
ahigh level of health literacy and numeracy isrequired for the
self-administration of insulin doses, medications, and the
maintenance of ahealthy diet. Thisiscompounded with limited
access to care or very brief clinic visits with limited time for
engagement to fully discuss and understand the disease process
or treatment plan [11].

mHeal th and web-based technology can mitigate some of these
access issues and treatment challenges by providing pertinent
information for patients with regard to their condition and
offering elements such as monitoring of blood glucose levels
and insulin dose adjustment, carbohydrate and cal orie counting,
and physical activities, which can be incorporated into their
routine to improve outcomes [11]. Several studies on mHealth
and web-based technology have shown promise in the
management of diabetes and obesity [12-14]. A number of
systematic reviews have suggested significant benefits of mobile
or web-based interventions that target physical activity, diet,
and diabetes [15-17]. However, these reviews did not
specifically focus on underrepresented racial and ethnic
minorities such as African American or Hispanic individuals
[18-20]. One systematic review that examined participation of
African American adults in mHealth interventions focused on
recruitment and retention strategies [21]. Another systematic
review that examined the effect of health information
technology-based diabetes self-management education
interventions on medically underserved patients with diabetes
included a broader range of technology including computer
software with no internet and telemedicine [22].

Furthermore, minority populations such as African American
adults are known to be underrepresented in mHealth research
despite existing health disparities[21]. mHealth and web-based
technology interventions have the potential to reach patients
who may have significant barriers to accessing health care the
traditional way. A large proportion of underserved minority
populations have ownership of a smartphone and access the
internet on their mobile device on a daily basis [23]. African
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American and Hispanic adults, compared to non-Hispanic White
adults, have been shown to use mobile phones and text messages
for a wider range of functions such as purchasing products,
using social network sites, and web-based banking [24], which
suggests that they may be more receptive to mHealth
interventions, thus bridging the health care access divide.

While a growing body of literature supports the ease and
effectiveness of mHealth and web-based interventions for
diabetes and obesity, to our knowledge, no systematic review
has evaluated the effectiveness of such interventions for
improving health outcomes of African American and Hispanic
patients. The objective of this study is to provide a review of
the evidence for mHealth and web-based interventions for
diabetes and obesity in African American and Hispanic patients.

Methods

Search Strategy and Data Sour ces

Our literature search was conducted in accordance with the
PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) guidelines[25]. We searched for published
literature in electronic literature databases PubMed/Medline,
The Cochrane Library, EMBASE, CINAHL Plus, Web of
Science, Global Health, Scopus, and Library & Information
Science Sourcefor unpublished studies, using Clinica Trials.gov.

A research librarian performed searches for English-language
articleson human adultsin scientific journal s (aged =18 years),
which combined terms for (1) minority population terms, (2)
mHealth intervention terms, and (3) chronic condition terms
for type 2 diabetes mellitus and obesity. The last search was
conducted on September 23, 2020. Searches were limited by
study design to controlled trials. Multimedia Appendix 1
provides full details regarding the search terms. Studies were
included if they met the ligibility criteria (Table 1). Selected
studies were either randomized controlled trials or
nonrandomized controlled trials, and study participants had to
be either African American or Hispanicindividualsin the United
States. Studieswere also included if at least 30% of participants
were African American adults, Hispanic adults, or amixture of
both minority groups. The intervention was any mobile or
web-based health intervention including cellular phone calls,
text messaging (SMS or MM S), and web-based applications or
downloadable mobile apps that targeted management for
diabetes and obesity.

Studies with any of the aforementioned interventions in
combination with other types of activities such as keeping a
journal of meals or extra group or one-on-one coaching were
also included. Studies that focused on patients with diabetes or
overweight with other health conditions as a group such as
stroke, pregnancy, or depression were excluded from this study.
There was no limit on the publication time, duration of the
intervention, or participants age. For this review, primary
outcomes of interest were objective measuresrelated to obesity
and diabetes, including BMI, weight change, waist
circumference, or hemoglobin A, which isastandard measure
of glycemic control in patients with diabetes.
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Category Include Exclude
Population Studies focused on African American or Hispanic adults  Studiesin which <30% of the population comprises African
and studiesin which African American or Hispanic adults American or Hispanic adults and special populations such
comprise =230% of the study population. All age groups.  as pregnant women.
Intervention Controlled trials with any mobile phone and web-based /a2
intervention including text messages (SMS or MMS),
downloadable apps, use of other hand-held devices, or the
internet. Duration of theintervention, frequency of contact,
time of the day, expected response or action from partici-
pants with each contact such as note or log recording or
reply to text message.
Comparators Usual care including face-to-face coaching, handouts, and Comparative effectiveness studies or studiesin which both
no intervention theintervention and control groups had any form of mobile
phone or web-based intervention. Studies in which treat-
ment and control groups differed by other interventions
besides the intervention delivered by mobile phones or the
web (for instance, the intervention group also attends a
group class and control group receives phone calls)
Outcome(s) Hemoglobin A, BMI, weight, and waist circumference.  N/A
Timing No limit N/A
Setting Studies performed in the United States Studies performed in other countries
Study Designs Randomized and nonrandomized controlled trials (includes  Cohort studies, case-control studies, case series, and meta-

pilot studies)

analyses

3NI/A: not applicable.

Study Selection and Data Extraction

Two reviewers (CE and MH) extracted the data, and each
reviewer independently extracting data from all studies.
Extracted elements included the following: publication date,
authors, study aims and objectives, study design, number of
participants in the intervention and control arms, components
and duration of the intervention, and results of the study.
Outcome measures were extracted at all timepoints for studies
that included multiple assessments. Reviewers checked each
other’sextractionsfor accuracy and completeness. Discrepancies
werediscussed until arrival at an agreement and when necessary,
athird reviewer was involved.

Risk of BiasAssessment, Data Synthesis, and Analysis

Each included study was assessed for risk of bias, using the
Cochrane tool for risk of bias in randomized trials [26]. The
following domains were assessed for risk of bias: selection bias
(including the method of randomization and allocation
conceal ment), detection bias, attrition bias, and reporting bias.
Studieswererated aslow risk, high risk, or unclear risk. Unclear
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risk of bias was assigned to a study if there was uncertainty or
lack of information.

We summarized our findings for each question in tabular and
narrative format. We did not conduct a meta-analysis owing to
the limited number of studies that met the inclusion criteria
The overal strength of the evidence (SOE) was assessed as
high, moderate, low, or insufficient on the basis of the overall
risk of bias of included studies, the consistency of findings
across studies, directness, precision, and other limitations [27].

Results

Search Strategy and Data Sour ces

The combined search strategiesyielded 2358 el ectronic citations,
which were screened to assessfor eligibility (Figure 1). Intotal,
200 studies were found to be potentially eligible, and their full
texts were obtained for further assessment. Of these, 7 studies
met the eligibility criteria. The top 4 reasons for rejecting other
studieswere primarily unavailability of results or incompl eteness
of studies, incorrect patient population, incorrect intervention,
and incorrect setting.
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Figurel. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flowchart for study selection.

Study Selection and Data Extraction

The primary aim of 5 studies was to evaluate the effectiveness
of an mHealth intervention for weight loss or diabetes, while 2
studiesincluded an evaluation of thefeasibility and acceptability
of the mHealth intervention as their primary aim. All included
studieswererandomized control trials[1,2,12,28-31]. Included
studies focused on diabetes control (2 trials) [12,28], obesity
and weight loss (4 trials) [2,29-31], or both diabetes and obesity
(1 trid) [1].

The total number of participants in al studies was 942, with
sample sizes ranging from 18 to 371. Three studies had all
African American or Hispanic participants, and the other 3
studies had greater than 30% of participants who identified as
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African American or Hispanic minorities. Study durations
ranged from 3 months to 12 months. Mean participant ages
across studies ranged from 24 to 53 years. BMI of the
participants ranged from 31.5 to 38.0. Mean hemoglobin A,

values for the diabetes studies ranged from 9.02% to 10.2%.

All studies had mobile phones and SM S text messaging as the
main mHealth device and medium of communication (Table
2). SM Stext messageswere sent to participants anywhere from
2-3 times a day to 3-4 times a week. Mobile technology was
appliedin savera waysincluding medication reminders, prompts
for blood glucose check, provision of motivational messages,
education on healthy eating patterns, eating cues, and links to
other resources and social support.
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Table 2. Details of intervention and control activities for the included studies.
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Study

Study aim

Intervention

Control

Agboola, 2016 [12]

Arora, 2014 [28]

Fortmann, 2017 [1]

Herring, 2014 [29]

Lin, 2015 [2]

Phelan, 2017 [30]

To evaluate the effectiveness on
sending daily physical activity—fo-
cused text messagesin patientswith
diabetes compared with no text
message on physical activity. Fur-
thermore, an eval uation of the effec-
tiveness of the intervention on
hemoglobin A level, weight
change, physica activity, engage-
ment, usability, and satisfaction with
theintervention

To evaluate an mHealth intervention
for resource-poor emergency depart-
ment patients with diabetes

To investigate the glycemic effec-
tiveness of a culturaly tailored

SM S-based diabetes self-manage-
ment education and support interven-
tion (Dulce Digital)

To examine the feasibility, accept-
ability, and initial efficacy of a
technol ogy-based weight lossinter-
vention for urban low-income
mothers

To investigate a behavioral theory-
based mobile health intervention to
enhanceweight lossin patientswith
obesity

To evaluate the effect of aninternet-
based weight loss program in addi-
tion to the WIC program on weight
loss for low-income postpartum
women

Participants received a minimum of two
automated text messages per day in addition
to pedometers—one messageinthemorning
and the other in the evening for 6 months.
M essages provided coaching that was depen-
dent on pedometer-captured step counts and
physical activity goals target set during the
initial visit. Messages received in the
morning gave feedback based on activities
of the previous day, and messages on other
times of the day focused on different
coaching themes. Some messages were in-
teractive and focused on elements such as
food intake, health status, physical activity,
and satisfaction with the program

Patients received 2 SM S text messages de-
livered at 9 AM and 5 PM to their mobile
phonesdaily for 6 months. Messages of four
categories were sent: one educational/moti-
vational message per day, 3 medication re-
minders per week, 2 healthy living chal-
lenges per week, and 2 trivia messages per
week and sent out in question form with the
answer sent out an hour later

Participants received information on how
to receive and send SM S text messages.
Those without a mobile phone were given
one. Content of text messageswere derived
from culturally appropriate Diabetes Self-
Management Education and Support curricu-
lum. Participants received 2-3 messages a
day initially, which was tapered over 6
months. They received ongoing motivation-
al messages, medication reminders, and
prompts for blood glucose measurement

Six behavioral health strategieswereimple-
mented, one at atime for 2-4 weeks. Partic-
ipants set realistic goals for each strategy
and received 15 minutes biweekly calls
from a health counselor. They also receive
3-4 text messages weekly, which probed
into their adherence with set goals. Partici-
pants al so received membership to a Face-
book group, which provided accessto social
support and videos/websites for additional
resources.

Automated SM S text message program tai-
lored to participants' selection of 3 relevant
goals out of 8 options. Messages were cus-
tomized to participants wake, lunch, and
sleep times

Internet-based weight |oss program with
setting of caloric and physical activity goals.
Provision of weekly lessons, web diary,
weight and physical activity tracker, and
instructional and inspirational videos. Par-
ticipants received 4 SM S text messages per
week with notification of new website con-
tent and provision of motivation, support,
and feedback. Thiswasin addition to all
elements of the WIC program

Pedometers

Usual care (details not provided)

Usual care, which includes visits with a
primary care physician, certified diabetes
educator, and group diabetes self-manage-
ment education, dependent on patient or
provider initiative

Regular postpartum care, whichistypically
one visit with their primary care provider
or with aprovider through the Specia Sup-
plemental Nutrition Program for Women,
Infants, and Children (WIC). Thisvisitis
usually between 6 and 8 weeks post partum
and involves counseling on lactation, birth
control, and depression screening. Partici-
pantsin the study also received counseling
on nutrition and vouchers for food and
beverages through WIC.

Initial assessment including 20-minuteindi-
vidual sessionswith adietician, health status
review with astudy physician, and receiving
educational material on diet and activity.
They also received adigital pedometer

Participants received al aspects of the
standard WIC program and a newsletter
every 2 months with information on exer-
cise, nutrition, and wellness
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Study Study aim

Intervention

Control

Steinberg, 2013[31] To evaluate the feasibility of daily
text messages for self-monitoring
behavioral goals for weight loss

among African American women

with obesity

Shape plan-tracking of tailored behavior
change goal s through SM S text messaging.
Daily feedback through SM Stext messages
and weekly feedback by email. At 3months,
participantsreceived skillstraining informa-
tion including healthy eating patterns and
eating cues to reduce face-to-face contact.
At 6 months, a 1-hour face-to-face session
that focused on problem-solving, progress

Participants received a health education
lesson at the start of the study and at 6
months. They also received a set of videos
covering topics on healthy eating and exer-
ciseat 3 months, in addition to apedometer
and a prescription to walk 10,000 steps a
day

assessment, and behavior change

mHeal th technology was also used to check on adherenceto or
progress on set physical activity and dietary goals.

In addition to SMS text messages, 3 studies that focused on
obesity had additional activities as part of theintervention. One
study included all elements of the Women, Infants, and Children
(WIC) program [30], another included 15 minutes biweekly
cals from hedth counsdlors [29], while the other had a
face-to-face 1-hour session at the end of the study, which
focused on problem-solving, progress assessment, and behavior
change [31].

Obesity trials reported mean weight loss and weight change
from baseline, percentage weight loss, and changein BMI. One
study reported the proportion of participants who achieved a
>5% weight loss and a =10% weight loss from basdline. The
diabetes trial reported hemoglobin A;., weight, and BMI of

participants at 3 months and 6 months.

Risk of Bias Assessment and Data Synthesis and
Analysis
With regard to the risk of bias of studies included, a

randomi zation sequence generation processwas reported by all
studies. Biasfor allocation concealment and sel ective outcome

https://publichealth.jmir.org/2022/2/€25890

reporting were determined to be low for al studies. Only two
studies provided information on blinding of personnel and
outcome assessors [2,30]. One trial was determined to have a
high risk of biasfor incomplete data (up to 63.7% missing at 3
monthsand 41.1% at 6 months after the start of the intervention)
[2,29] and another study was unable to assess differences in
provider contact time between intervention and control groups
[29].

Overall, 3 studies reported significant differencesin weight loss
between participants in the intervention group and those in the
usua care group [2,29,30] (Table 3). Improvement in weight
was noted at 3 months, 14 weeks, 6 months, and 12 months.
Two studies found no significant difference in weight loss
between groups[1,31].

For the studies that focused on diabetes, al reported an
improvement in glycemic control in participantsin intervention
groups compared to those in control groups[1,12,28], but only
one recorded a significant improvement at 6 months[1].

Overall, some evidence supports the efficacy of mHealth and
web-based interventions for weight loss among obese African
American and Hispanic adults (moderate SOE; Table 4).
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Table 3. Outcomes of the included studies.

Study participantsand sample  Outcome Baseline data Result P value
sizes

Agboola, 2016 [12]

126 English- or Spanish- Hemoglobin A1 «  Control: mean o  Control: mean hemoglobin A1 8.17% (SD 14
speaking adultswithtype2 value at 6 months hemoglobin A1 8.38% 1.6%)
diabetes and ahemoglobin  (SD) (SD 1.37%) . Intervention: mean hemoglobin A 8.59%
Ay value of >7.0% . Intervention: mean (SD 1.6%)
hemoglobin A1 9.02%

(SD 1.63%)

Arora, 2014 [28]

128 adults with poorly con- Median changein «  Control: mean «  Control: median changein hemoglobin A, .23
trolled diabetes hemoglobin A at 6 hemoglobin A1 10.0% —0.60 (95% Cl —6.8 t0 2.11)
months (95% CI) (SD 1.7%) « Intervention: median change in hemoglobin
« Intervention: mean A1c—1.05 (95% Cl -5.9t0 2.8)
hemoglobin A1 10.2%
(SD 1.7%)

Fortmann, 2017 [1]

126 Hispanic adults with « Mean e  Control: mean « 3 months .03
poor glycemic control hemoglobin hemoglobin A 9.6% e Control: mean hemoglobin A1 9.3% (SD
Aca3 (SD 1.4%) 1.9%)

monthsand6 «  Intervention: mean «  Intervention: mean hemoglobin A1 8.5%
months (SD) hemoglobin A 9.5% (SD 1.2%)

) ?{I be?n W(? g% (SD 1.2%) 6 months

S) an . : i .

at 3monthsand %OQ Zigﬁ%\;\ﬁgm «  Control: mean hemoglobin A,;9.4% (SD
6months(SD) .  Intervention: mean 2.0%)

« MeanBMI weight 173.1 (SD 34.6) o Intervention: mean hemoglobin A1 8.5%
(kg/m?) at 3 Ibs (SD 1.2%)
monthsand6 «  Control: mean BMI

« 3 months

months (SD) 822 (SD 6.6) . Control: mean weight 174.2 (SD 39.7)
. Intervention: mean

Ibs
BMI 31.5(SD 6.0) « Intervention: mean weight 176.2 (SD
33.0) Ibs
e 6 months

«  Control: mean weight 175.2 (SD 41.6)
Ibs

« Intervention: mean weight 174.1 (SD
27.8) Ibs

e 3 months
«  Control: mean BMI 32 (SD 6.1)
« Intervention: mean BMI 31.7 (SD 5.2)

e 6 months
«  Control: mean BMI 32.1 (SD 6.6)
« Intervention: mean BMI 31.9 (SD 5.4)

Herring 2014 [29]
18 adult womenwithsingle- Meanweightloss « Nobaselineweightda- «  Control: mean weight loss 0.5 (SD 2.3) kg .04

ton infants delivered within  (kg) at 14 weeks ta « Intervention: mean weight loss 2.9 (SD 3.6)
the last 2 weeks to 12 (SD) kg
months
Lin, 2015 [2]
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Study participantsand sample  Outcome Baseline data Result P value
sizes
124 African Americans Mean weight loss o  Control: meanweight « 3 months <.001(3
adults (kg) from baseline loss 101.2 kg (95% CI «  Control: mean weight loss—0.2 kg (95% months);
(95% ClI) 95.7 kg to 106.7 kg) Cl -1.0 kg to 0.7 kg) .001 (6
I ntervention: mean « Intervention: mean weight loss—2.6 kg  months)
weight loss 101.8 kg (95% Cl —3.8 kg to —1.5 kg)
(95% ClI 96.4 kg to
107.2 kg) e 6 months

«  Control: mean weight loss—0.2 kg (95%
Cl -1.4 kg to 1.0 kg)

« Intervention: mean weight loss—3.7 kg
(95% CI -5.3 kg to —2.1 kg)

Phela, 2017 [30]

371 Hispanic adult women Meanweightchange .  Control: meanweight « 6 months <.001
monitored 6 weeksto 12 (kg) at 6 and 12 change 82.4 kg (95% «  Control: mean weight change —1.0 kg
months post partum months (95% CI) Cl 77.9 kg to 87.1 kg) (95% Cl —1.8 kg to 0.2 kg)
« Intervention: mean « Intervention: mean weight change —3.1
weight change 82.5 kg kg (95% Cl 4.0 kg to —2.3 kg)
0,
2(39755/0 kg)l 77.5kgto e 12 months

«  Control: mean weight change —0.9 kg
(95% CI 1.7 kg to -0.1 kg)

« Intervention: mean weight change —3.2
kg (95% CI —4.1 kg to —2.4 kg)

Steinberg, 2013 [31]

50 African Americanwom- «  Meanweight «  Control: meanweight «  Control: mean weight change 1.14 (SD 2.53) .09

en with obesity change (kg) at change 96.0 (SD 23.1) kg
6 months (SD) kg « Intervention: mean weight change —1.27 (SD
« Meanchange . Intervention: mean 6.51) kg
inBMI (kg/m?) weight change 1020 «  Control: mean BMI change 0.42 (SD 0.90)
(SD) (SD 16.6) kg « Intervention: mean BMI change —0.47 (SD
«  Control: mean BMI 242)
change 34.6 (SD 5.8)

o Intervention: mean
BMI change 36.9 (SD
6.2)
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Table 4. Overdl strength of the evidence.
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Outcome Studies (observa- Summary of find- Consistency, direct- Limitations (includ- Overall strength  Applicability
tions), n ings ness, and precision  ing reporting bias)  of evidence

Weight 5[1,2,29-31] (689) Increased weight Consistent, indirect, Two studieshada  Moderate African American
lossnotedinal inter-  and precise high risk of biasfor and Hispanic adults
vention groups but nonblinding of study with obesity or mor-
significantin only 3 personnel, partici- bid obesity, who are
studies. One high- pants, and outcome young and middle-
quality study [30] assessors. One study aged adults, and
(n=371) reported a had a high risk of have accessto amo-
significant differ- bias for incomplete bile phone
encein weight data
change between par-
ticipantsin theinter-
vention and thosein
the control group

Hemoglobin A1  3[1,12,28] (380) Improvement in Consistent, indirect, Studieshadahigh  Low African American or

hemoglobin A¢in
the intervention
groups but only sig-
nificant in one study

and imprecise

risk of biasfrom the
nonblinding of study
personnel and partic-
ipants. One study al-

Hispanic adultswith
poorly controlled di-
abetes and access to
amobile phone

so had ahigh risk of
bias from the non-
blinding of outcome
assessors and the
other study had an
unclear risk of bias
for the same

Discussion

Principal Findings

We identified 7 trials that reported the benefit of mHealth
interventions directed toward obesity and diabetes among
African American and Hispanic adults. We found an association
between receiving the mHealth intervention and weight loss
compared to those in control groups, which suggests that
mHealth and web-based interventions are effective for minority
patients who are overweight. Of the three studiesthat addressed
diabetes, only one reported an improvement in hemoglobin A4
among those who received mHealth interventions compared to
their control group counterparts, suggesting that the evidence
may be unclear for therole of mHealth interventionsin diabetes
control among patients in ethnic minorities. This systematic
review shows that mHealth and web-based interventions for 6
months to a year can be effective for weight loss in African
American and Hispanic adults.

Our findings in support of mHealth interventions for weight
loss among patients in ethnic minorities are similar to those of
other studies [32-34]. A systematic review by Ryan et a [32]
reported that mHealth intervention for weight lossisbeneficial,
while the systematic review and meta-analysis by Sorgente et
al [33] was more specific in suggesting that web-based
interventions are more effective than usual care or minimal
intervention, but the evidence is conflicting with regard to the
benefit of web-based interventions compared to non—web-based
interventions. In our systematic review, of the 3 studies that
reported significant weight loss in the intervention group, one
of them had a control group that received usual care, while
control group participantsin the other 2 studies had comparable
non-mHealth interventions. Beleigoli et a [34] suggest that

https://publichealth.jmir.org/2022/2/€25890

web-based interventions only lead to a short-term weight loss
but provide no evidence for weight loss over along period of
time. The longest study duration in our review was 12 months.
Studies beyond 12 months, which met our inclusion criteria,
were not found, and it is unclear if participants will remain in
an intervention of this kind for longer than a period of a year.
Changes in diet and activity patterns during holiday periods,
the challenge or burden of adherence to self-monitoring over a
long period of time, and the need for coaching in addition to
salf-monitoring have been suggested asreasonsfor the difficulty
in maintaining the long-term effects of mHealth interventions
for obesity and weight loss [35,36].

We also observed an improvement in hemoglobin A;. with
mHealth interventions compared to those with usual care. Our
findings are similar to those of other studies that have shown
improved glycemic control with mHealth interventions in the
general population[12,14,36], except that only one study inthis
review showed a significant difference at 6 months. Another
systematic review showed an improvement in 42% of studies
in the review [37]. One major finding noted in the diabetes
studiesin this review was that the study with significant results
incorporated culturally appropriate messages as part of their
intervention [1]. Even with theimprovements noted, it isunclear
if outcomes would be significantly better if mHealth and
web-based interventions have improved usability. African
American and Hispanic adults have been found to be less
adherent to interventions with technology [38,39]. Better
outcomes have been noted in studies where the intervention
was developed to be more appealing to the target minority
population [40]. Thelack of cultural consistency and application
has been noted as a magor chalenge with mHeath and
web-based interventions, which can influence results and
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outcomes [37,41]. Furthermore, some studies have shown that
diabetes mHealth programs do not always meet health literacy
guidelines, and they are not as user-friendly [42]. The design
of some mHealth apps makes it challenging for some groups
of people. For instance, Hispanic patients with diabetes who
use apps are more likely to use certain functionalities such as
medication and blood glucose diaries and less likely to use
diaries developed for insulin and hemoglobin A4 [43].

Another important finding from this study isthe limited number
of studies with African American and Hispanic adults in
mHealth interventions for obesity and diabetes. The
underrepresentation of participants from minority groups in
research studies has been well-documented [44-46] and is
reflective in this review. Several reasons have been cited for
this, including barriers related to misconceptions or lack of
information, mistrust, concerns about outcomes, stigmatization,
insurance coverage, and immigration statusin the United States
[46-48]. More studies focused on mHealth interventions for
African American and Hispanic adultswith diabetes and obesity
will augment the current evidence on the role of mHealth
interventions for chronic disease management. This may also
contribute to reducing the disparities gap that currently existin
the health care system.

Limitations

Thelimited number of studieswith primarily African American
and Hispanic participants is a limitation of this study, which
has also been observed in several other studies [21]. Another
limitation is our study inclusion criteria. This review focused
on African American and Hispanic participants and only
included studies with 230% of the participants of interest. The
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team considered a set of lessrigid inclusion criteriabut decided
against it since greater the proportion of African American or
Hispanic participants, greater the ability to make conclusions
specifically about the effectiveness of mHealth interventions
ontheseracial groupsin these studies. Whileall included studies
involved mobile phones and SM S text messages, they differed
in the content of the intervention, sample sizes, and study
duration. The absence of studies with data beyond 12 months
isalso alimitation. Obesity and diabetes are chronic conditions
that require long-term management and lifestyle modification.
Furthermore, although some studies that met our inclusion
criteria showed significant changes, it is unclear whether these
tranglate to clinical significance.

Conclusions

Although the overall strength of the evidence was moderate for
weight loss and low for diabetes, our findings suggest that
mHealth and web-based interventions may provideapromising
approach. mHealth technology can be used to meet different
health needs such as the delivery of motivational messages,
health education, prompts or reminders, and personal coaching
[49]. Further studies are required to fully understand the role
of mHealth interventions in chronic disease management in
minority patients. These findings are significant because
minority patients bear a heavy burden of diabetes and obesity
inthe United States. mHealth and web-based interventions have
the potential to assist medical providers asthey provide careto
patients with chronic disease and improve health disparities.
Further research to better understand how mHedth and
web-based interventions can help overcome challenges or
barriersto chronic disease management and will be very useful.
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