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Abstract

Background: Mobile health (mHealth) technology using apps or devicesto self-manage health behaviorsis an effective strategy
to improve lifestyle-related health problems such as hypertension, obesity, and diabetes. However, few studies have tested an
mHealth intervention with Hispanic/Latino adults, and no studies were found testing mHealth with rural Hispanic/L atino adults,
the fastest-growing population in rural aress.

Objective: The purpose of this study was to evaluate the feasibility, usability, and acceptability of an mHealth cardiovascular
risk self-management intervention with rural Hispanic/Latino adults.

Methods: A descriptive study using quantitative and qualitative methods was used to evaluate the feasibility, usability, and
acceptability of delivering a12-week mHealth self-management intervention to reduce cardiovascul ar risk with rural Hispanic/Latino
adults who were randomized to 1 of 2 groups. Both groups were asked to use MyFitnessPal to self-monitor daily steps, weight,
and calories. The intervention group received support to download, initiate, and troubleshoot technology challenges with
MyFitnessPal (Under Armour) and a smart scale, while the enhanced usual care group received only a general recommendation
to use MyFitnessPal to support healthy behaviors. The usability of MyFitnessPal and the smart scale was measured using an
adapted Health Information Technology Usability EvaluationScale (Health-ITUES). Adherence data in the intervention group
(daily steps, weight, and calories) were downloaded from MyFitnessPal. Acceptability was evaluated using semistructured
interviewsin a subsample (n=5) of intervention group participants.

Results: A sample of 70 digible participants (enhanced usual care group n=34; intervention group n=36) were enrolled between
May and December 2019. The overall attrition was 28% at 12 weeks and 54% at 24 weeks. mHealth usability in the intervention
group increased at each time point (6, 12, and 24 weeks). Adherence to self-monitoring using mHealth in the intervention group
after week 1 was 55% for steps, 39% for calories, and 35% for weights; at the end of the 12-week intervention, the adherence to
self-monitoring was 31% for steps, 11% for weight, and 8% for calories. Spikesin adherence coincided with scheduled in-person
study visits. Structured interviews identified common technology challenges including scale and steps not syncing with the app
and the need for additional technology support for those with limited mHealth experience.

Conclusions: Recruitment of rural Hispanic/Latino adults into the mHealth study was feasible using provider and participant
referrals. The use of MyFitnessPal, the smart scale, and SM S text messages to self-monitor daily steps, weights, and calorieswas
acceptable and feasible if technology support was provided. Future research should evaluate and support participants baseline
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technology skill level, providetraining if needed, and use aphone call or SM S text message follow-ups as a strategy to minimize
attrition. A wearable device, separate from the smartphone app, is recommended for activity tracking.

(IMIR Form Res 2022;6(12):e40379) doi: 10.2196/40379
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Introduction

Background

Mobile health (mHealth) refersto the use of mobileand wireless
technology to achieve a health objective. While there is no
standard for what constitutes mHealth, common features used
alone or in combination include smartphone apps, SMS text
messaging, and wearable monitoring devices. mHealth
interventions targeting cardiovascular health are effective in
supporting self-management of glycemic control [1,2], blood
pressure [3], weight [4], and physical activity behavior [5].
Despite the evidence of mHealth intervention effectiveness, few
studies have included Hispanic/Latino adults [6,7], and no
studies focused on rura-living Hispanic/Latino adults were
found [1]. In urban-living Hispanic/Latino adults with type Il
diabetes, mHealth improved medication adherence, increased
fruit and vegetable consumption, and increased physical activity
with SM Stext messages 3 timesaday for 3 weeks[8]. Another
study reported lowered hemoglobin A,. (HbA,) levels by
sending SM S text messages (informational, motivational, and
prompting) over 6 months[2].

Hispanic/Latino adults, a population underrepresented in
mHealth intervention studiestargeting cardiovascular risk, have
notable cardiovascular health disparities. In the general
population, type Il diabetes affects 17% of Hispanic/Latino
adults compared to 8% of non-Hispanic White adults [9].
Cardiovascular morbidity and mortality outcomes are worse for
the Hispanic/Latino adult population with a greater risk of
developing heart failure [10] and a 50% higher likelihood of
death from complicationsrelated to diabetes than non-Hispanic
White adults[11]. Among Hispanic/Latino adultsliving in rural
areas, the prevalence of obesity is higher (Hispanic/Latino
adults: 36%; non-Hispanic White adults: 32%), and health status
is reported as low or poor (Hispanic/Latino adults: 28%;
non-Hispanic White adult: 19%) [12]. Healthy diet and physical
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activity behaviors, which can be self-managed using mHealth,
are less common among Hispanic/Latino adults, particularly
among those with type Il diabetes [13,14]. Clearly, the
Hispanic/Latino adult population has increased cardiovascular
risk that is not adequately managed.

An estimated 19% of the total Unites States population is
Hispanic with the fastest growth of this population observed in
rural areas [15]. In the United States, an estimated 79% of
Hispanic/Latino adults and 71% of rural-living adults own a
smartphone [16]. Most adultsin rural areas access the internet
daily (76%); however, high-speed internet access is a major
concern for rural adults (24%) compared to urban adults (13%)
[17]. While Hispanic/Latino adults are noted to use smartphones
to text and access email [18], it remainsunclear how likely they
areto use smartphone appsto actually manage their health [19].
One study in rural-living Hispanic/Latino adults indicated that
81% had the willingness to use mHealth, but few (15%) were
aware of how mHealth could support the self-management of
chronic health conditions like hypertension and diabetes [20].
A national survey on health app use found that Hispanic/Latino
adults were significantly more likely to use a health app
compared to non-Hispanic adults, and the most common feature
desired was the ability to communicate with a health care
provider through the health app [21].

Theoretical/Conceptual Framework

The intervention in this pilot study was based on the concept
of chronic disease self-management. Specific self-management
skills include decision-making (what is my priority health
problem?), problem-solving (what can | do to manage this
problem?), action-taking (how do | begin managing this
problem?), accessing resources, and partnering with a health
care provider [22]. Goa setting theory [23] and self-efficacy,
a concept of social cognitive theory [24], support the mHealth
intervention to build self-management skills and establish new
patterns of healthy behavior (Textbox 1).
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Textbox 1. mHealth intervention components.

Goal setting
«  Priority health conditions selected
«  Participant and nurse practitioner (NP) determine together

« Investigator-set participant goals
«  Weigh daily using scale synced to MyFitnessPal (MFP)
« Logall food and drink consumed in MFP
« Achieve prescribed daily calorie target based on age, gender, and activity level [25]
«  Walk 10,000 steps per day using MFP step tracker

NP visit

« Baseline-15min
e 6weeks-15 min

e 12weeks-15min

Self-efficacy
.  Physiologic feedback
«  Biometrics, lab tests, and fitness test performed

« Resultsreviewed and personalized report given to the participant

NP visit

e « Basdine-15min
e Bweeks-15min
o 12weeks-15min

o Verbal persuasion

SM S text messages to prompt MFP use, provide health information on priority health conditions, and encouragement
o Twiceweekly via Remind smartphone app
«  Mastery experiences

o Usedigital scaleto see syncto MFP

« Find daily step count in MFP

«  Practicelogging food/drink itemsin MFP

«  Tech support visit
« Baseline-30 min
« 6weeks-15min
o 12 weeks-15 min

Given the limited number of mHealth interventions to reduce
Purpose cardiovascular risk in the Hispanic/Latino adult population, it
The purpose of this study was to evaluate the feasibility, isimportant to understand what aspects of mHealth interventions
usability, and acceptability of a stand-alone mHealth  are most engaging and usable.
cardiovascular risk self-management intervention using
MyFitnessPal, a compatible smart scale, and an engaged
bilingual health care provider in arura Hispanic/Latino adult
population.
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Methods

Study Design

A descriptive study design using quantitative and qualitative
methods was used to evaluate the feasibility, usability, and
acceptability of acardiovascular risk self-management mHealth
intervention conducted with rural Hispanic/Latino adults
between May 2019 and June 2020. The 12-week intervention
wastested using an unblinded randomized 2-group design. Both
groups were asked to use MyFitnessPal to self-monitor daily
steps, weight, and calories. The intervention group received
support to download, initiate, and troubleshoot technology
challenges with MyFitnessPal and a smart scale, while the
enhanced usual care group received only a genera
recommendation to use MyFitnessPal to support heathy
behaviors. This report details the feasibility and acceptability
of the mHealth intervention and compares mHealth usability
between the 2 groups. The cardiometabolic health outcomesin
both groups are reported separately [26].

Sample and Setting

A sampleof 70 rural-living Hispanic/Latino adultswas recruited
from 2 rural communities in Nebraska. Inclusion criteria were
Hispanic/Latino adults (aged 19-65 years); English or Spanish
speaking; living within 50 miles of either community; self-report
hypertension, obesity, type |1 diabetes, or dyslipidemia; having
asmartphone; and using Bluetooth or Wi-Fi. Exclusion criteria
were current participation in a health behavior program (eg,
Weight Watchers), BMI>45 unless a clinician granted
permission, or highrisk for acardiac event during fitnesstesting.
Pregnant women were excluded from the step fitnesstest, BMI,
and waist measurement.

In this study, a minimum sample of 54 (27 per group) was
determined by setting the desired margin of error for the mean
metabolic equivalents (METS), the primary outcome of
cardiorespiratory fitness, at no morethan 0.80. Using astandard
deviation for walking METSs of 2.00, a minimum sample size
of 27 per group yields a margin of error of 0.75. A margin of
error assumed a 95% confidence interval. With an assumed
attrition rate of 30%, the total sample goal was 70 (35 per
group), which is appropriate for pilot work, allowing for
descriptive statistics, estimation of effect sizes, and hypothesis
generation [27].

I ntervention Development

To support intervention devel opment and delivery, acommunity
advisory board was established. Members of the board included
two Hispanic/Latino community residents and representatives
of thelocal federally qualified health clinic, local public health
department, Hispanic community center, and educationa service
unit. The board had 2 in-person meetings and communicated
through email to advise on community resources, recruitment
strategies, and the cultural relevancy of the SM S text messages
that were developed for the intervention group.

mHealth I ntervention Group

The intervention group received the MyFitnessPal premium
version (US $50), the Withings Body+ smart scale (US $75),
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consultation with abilingual nurse practitioner and tech support
person, and SMS text messages twice a week via the free
Remind app in the participant preferred language (English or
Spanish) (Textbox 1). MyFitnessPal premium was selected
because of the availability in Spanish, the large food database
(6 million items), and the capacity to track adherence through
a “diary share’ feature and a downloadable CSV data file.
Bilingual tech support was provided to initialize all technology
including assisting with downloading and setting up the
MyFitnessPal app on participants’ phones. During the 30-minute
tech support visit, each participant received verbal and written
instructions on how to use both the app and the smart scale. The
teach-back method was used to confirm understanding.

Enhanced Usual Care Group

This group received a general recommendation to use the free
version of MyFitnessPal to support a healthy lifestyle, but they
did not receive technical support to download or initiate the
app. At the 6-week visit, the participants had aweight and blood
pressure check and were again encouraged to use MyFitnessPal
but were not provided technical support. At the last 24-week
visit, this group received the smart scale, a consultation with
the bilingual nurse practitioner, and a visit with a tech support
person.

Procedures

To standardize the intervention the following were used: a
training manual with topic checklist, set time allowances for
study activities, a script for participant visits, and role-playing
participant visits prior to beginning recruitment. Participants
were recruited using bilingual flyers posted in the community,
Zip code-targeted Facebook ads, and within the local clinic. A
study coordinator took calls from those interested in the study,
discussed €eligibility, and scheduled study visits at either the
mobileclinic or thelocal community center. Following informed
consent and baseline measures, the participants were randomized
to either the enhanced usual care group or theintervention group.
Both groups had visits at baseline, 12 weeks, and 24 weeks to
complete paper questionnaires, collect lab tests (HbA,. and
lipids), measure biometrics (blood pressure, BMI, and waist
circumference), and complete a 2-minute step test to evaluate
cardiorespiratory fitness. At a6-week booster visit, weight and
blood pressure were measured. Study visits were conducted in
areserved area of acommunity center, aconference roomin a
large family practice clinic, or in a small community clinic
during off-clinic hours.

Ethics Approval

The study was approved by theinstitutional review board at the
University of NebraskaMedical Center (reference number: 26).
Informed consent was completed in person and in the language
preferred by the participant (English or Spanish). Personal
identifying information collected was limited to name, postal
address, date of birth, and telephone number, and these data
were stored in a locked file box and on a secure,
password-protected server. Participant datawere collected using
paper instrumentsidentified with auniqueidentification number.
Participants were given a US $25 gift card for each completed
visit.
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Measures

Usability

An adapted Health Information Technology Usability Evaluation
Scale (Health-ITUES) was used to evaluate the usability of the
MyFitnessPal app and compatible smart scale. This 20-item
tool uses a 5-point Likert scale (strongly disagree to strongly
agree) across 4 subscales. impact on daily life, perceived
usefulness, perceived ease of use, and user control [28].
Examples of items for each of the subscales include, “1 think
MyFitnessPal and smart scale would improve the quality of life
for a person living with chronic cardiovascular conditions,”
“Using MyFitnessPal and smart scale makes easier to
self-manage my cardiovascular-related conditions,” “I find
MyFitnessPal premium and smart scale easy to use” and
“Whenever | make a mistake while using MyFitnessPal and
smart scale, | recover easily and quickly.” The scale has an
overall mean possible score range of 20-100 with higher scores
indicating higher usability. In our study, the overall scale had
excellent reliability, Cronbach a=.94. Subscales also had good
reliability with Cronbach a ranging from .82 to .97. Participants
completed thismeasurein paper formin their preferred language
(Spanish or English). The adapted Health-ITUES was compl eted
by al intervention group participants at 6, 12, and 24 weeks.
In the enhanced usua care group, only those who reported
downloading/using MyFitnessPal were asked to complete the
adapted Health-ITUES at 6, 12, and 24 weeks.

Adherence

Adherencewas only measured in the intervention group because
only the premium version of MyFitnessPal allows access to
usage data. An Excel filereporting on steps (daily total), weight
(by date), and calories (data total) was accessed for each
intervention group participant.

Steps

Participants were asked to carry their phones with them
throughout the day to track steps using the MyFitnessPal step
tracker and work toward 10,000 steps per day. The step tracker
is an automatic feature that was turned on at the first tech
support visit.

Weight

Participants were asked to weigh themselves naked each
morning using the scale that was synced to MyFitnessPal at the
first tech support visit. Participants were shown how to manually

enter aweight into MyFitnessPal in the event an automatic sync
did not occur.

Calories

Participants were asked to log all food and nonwater beverages
consumed each day using the MyFitnessPal diet tracker. They
were also asked to work toward achieving a daily calorie limit
based on their age, gender, and activity level [25].

https://formative.jmir.org/2022/12/e40379

Rowland et d

Acceptability

A stratified sampling approach was used to select intervention
group participants for a 15-minute semistructured interview on
the acceptability of mHeath upon completion of the
intervention. Interviewees were selected based on gender
(male/female), age (under/over 40), and level of engagement
during the study (high/low). Participants were asked specifically
about their experience with (1) MyFitnessPal to track stepsand
calories, (2) the smart scaleto track daily weight, and (3) twice
weekly SMS text messages. The interviews were conducted
face-to-face in a private area of the data collection space
(conference room and clinic room) in the language preferred
by the participant.

Analysis

Quantitative data were examined for missingness, errors,
normality, and equality of variances. Continuous variableswere
analyzed using means and standard deviations. Categorical
variables were analyzed using frequencies and percentages.
Only participants who responded to ameasure at aspecific time
point wereincluded in analyses; therefore, the number reported
at each time point varied. Qualitative data were collected
through audiorecorded interviewsthat were transcribed verbatim
in Spanish and then translated to English for thematic analysis
[29].

Results

Feasibility

During enrollment (May-December 2019), 77 peopl e expressed
interest in participating, but 7 were not enrolled because they
lacked aqualifying health condition. Of the 70 participantswho
enrolled, 45 werereferred by someone already in the study, and
25 were referred by their health care provider. Table 1 details
the sample demographic characteristics by group. Group
differences in the demographic data were assessed with
independent t tests, chi-square tests, and Fisher exact tests. No
demographic variables were significantly different except for
the preferred language in the study, where 77% (26/34) of the
enhanced usual care group and 94% (34/36) of the intervention
group preferred to compl ete the study in Spanish (questionnaires,
informational SMS text messages, and MyFitnessPal; Fisher
exact test P=.04).

The overall attrition was 28% (n=19) at 12 weeks and 54%
(n=38) at 24 weeks. Attrition by group was similar at 12 weeks
(enhanced usual care: n=9, 26%; intervention: n=11, 31%) and
24 weeks (enhanced usual care: n=18, 53%; intervention: n=21,
57%). Although there was missing data, thiswas primarily due
to physical limitations with biometric testing, a mechanical
limitation of blood analyzer (result too high to read), unanswered
questions, and suspension of in-person data collection due to
COVID-19 during thelast 2 months of the study. Instead, phone
calls were made to 15 participants to collect responses to the
guestionnaires and a self-reported weight.
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Enhanced usua care group (n=34)

Intervention group (n=36)

Responders, n Vaue Responders, n Vaue

Age (years), mean (SD) 34 40.8 (9.9) 36 41.4(9.8)
Female, n (%) 34 23 (68) 36 31(86)
Married/cohabitating, n (%) 33 27 (82) 35 29 (83)
Education, n (%)

Lessthan 12th grade 34 21(58) 36 16 (47)

More than 12th grade 34 15 (44) 36 18 (50)
Country of origin, n (%)

United States 34 9(26) 35 7(19)

Mexico 34 21(62) 35 19 (53)

Guatemala 34 1(3) 35 4(11)

El Salvador 34 2(6) 35 3(8)

Honduras 34 1(3) 35 2(6)
Language, n (%)

English proficient 33 11 (33) 35 9(26)

Preferred Spanish during the study 34 26 (77) 36 34 (94)
Household income per year (US$), n (%)

<10,000 33 8(24) 35 6 (17)

10,000-50,999 33 23 (68) 35 22 (61)

>60,000 33 2(6) 35 3(8)

Unemployed 33 16 (47) 35 17 (47)
Number of peoplelivingin a household, n (%)

1-3 34 5(15) 33 7(19)

4 34 15 (44) 33 13 (36)

>5 34 14 (41) 33 13 (36)
No health insurance, n (%) 33 18 (53) 36 18 (50)

Usability

Usability was higher in the intervention group at all 3 time
points and increased at each time point (6, 12, and 24 weeks).
Fewer participantsin the enhanced usual care group completed
the usability measure compared to the intervention group at all

https://formative.jmir.org/2022/12/e40379
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3timepoints. Thiswas dueto only collecting the Health-I TUES
from those who reported downloading the free version of
MyFitnessPal (Table 2). Given the smal numbers in the
enhanced usual care group, descriptive statistics are reported
rather than a statistical test of difference between groups.
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Enhanced usual care® (n=34)

Intervention (n=36)

Responders, n Min Max Score, mean (SD)  Responders, n Min Max Score, mean (SD)

At 6 weeks
Impact on daily 3 6 15 9.33(4.93) 24 5 15 12.71 (3.06)
life
Usefulness 3 18 45 27.33(15.31) 24 18 45 35.92 (9.36)
Ease of use 3 14 25 21.33 (6.35) 23 11 25 20.43 (5.09)
User control 3 7 15 11.33 (4.04) 24 3 15 11.50 (3.74)
Composite 3 45 100 69.33 (28.04) 21 56 100 82.29 (15.47)
score

At 12 weeks
Impact ondaily 8 11 15 13.50 (1.69) 23 9 15 13.78 (2.087)
life
Usefulness 8 27 45 36.75 (6.39) 22 24 45 40.45 (7.29)
Ease of use 8 15 25 22.50 (3.54) 23 7 25 21.26 (5.21)
User control 8 8 15 12.38 (2.77) 23 7 15 12.69 (2.82)
Composite 8 66 100 85.13 (12.30) 22 48 100 88.23 (15.64)
score

At 24 weeks
Impact on daily 6 11 15 12.83(1.72) 22 11 15 13.91 (1.44)
life
Usefulness 6 31 45 36.67 (6.59) 20 31 45 42.10 (4.22)
Ease of use 6 20 25 22.67 (2.58) 22 12 25 21.59 (4.35)
User control 6 9 15 11.83 (2.04) 21 6 15 11.91 (3.22)
Composite 6 76 100 84.00 (9.44) 19 71 100 90.95 (10.48)
score

@0nly those who reported downloading MyFitnessPal were asked to complete usability measure.

Adherence

Intervention group adherence data were obtained from the
MyFitnessPal premium app, which reported a daily step total,
weight by date, and adaily calorietotal. A dichotomousvariable
was created to indicate the presence or absence of captured data
for each of the self-monitoring activities: daily steps, weight,
and caloriessmeal (breakfast, lunch, and dinner). Weekly
adherencefor steps, weight, and cal orieswas determined by the
number of days per week of data capture. In this study,
participants were adherent to mHealth self-monitoring if there

https://formative.jmir.org/2022/12/e40379

was data captured >4 days per week for each week during the
intervention (weeks 1-12) and postintervention (weeks 13-24).

Steps

In the first week of data collection, 55% (n=20) of the
intervention group participants were adherent to the daily step
capture using MyFitnessPal premium. Step adherence fell
gradually to 31% (n=11) at the end of the intervention at week
12. Step adherence continued to gradually decline to 0% at 24
weeks. An observable spike in step adherence was noted at
weeks 6 and 11 (Figure 1). The increases in step adherence
coincide with in-person study visits at weeks 6 and 12.
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Figure 1. Percentage of intervention group participant adherence.
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In the first week of data collection, 35% (n=12) of the
intervention group participants were adherent to the daily weight
capture using MyFitnessPal premium and compatible smart
scale. Weight adherence trended down to 11% (n=4) at the end
of the 12-week intervention and to 0% at week 24. Similar to
step adherence, there was a spike in weight adherence at weeks
5and 11, which correspondswith in-person study visits at weeks
6 and 12, respectively.

Calories

In the first week of data collection, 39% (n=14) of the
intervention group participants were adherent to logging food
and nonwater beverages consumed each day using the
MyFitnessPal diet tracker. Food logging trended down to 8%
(n=3) for the intervention group participants at week 12 and to
0% at 24 weeks.
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Five participants completed an interview about theintervention.
Three interviewees were low engagers (2 female participants
and 1 male participant) and 2 were high engagers (1 femae
participant and 1 male participant). Three themes were
identified: (1) mHealth is useful, (2) mHealth has challenges,
and (3) changes may be needed for success with a future study
(Textbox 2). Participants described mHealth as useful by
creating  “self-awareness”  “personal  accountability,”
“empowerment,” and “motivation” to work on their heath
behaviors. The Spanish setting in MyFitnessPal and Spanish
SM S text messages were appropriate and understandable. One
participant remarked, “it [mHealth] works not only for you but
for the other members of your family.” Participants also
described exploring and using other mHealth featuresincluding
macronutrient information, BMI calculation, and the visual
weight trend on the scale.
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Textbox 2. Intervention group participant quotes.

Mobile health (mHealth) is useful

. “l'wasin control of my food, | was able to register it, and | was able to give myself feedback with regard to what | was doing. | was able to see
it there, in real time or what | was eating, if | was losing [weight], if | was doing enough exercise,” (ID 6)

«  “It helps me control my food intake because | can seethat | am close to reaching my daily goal.” (ID 2)
o “They [text messages] make me feel important. And also, it motivates me to keep putting in the effort.” (ID 49)
«  “You notice whether or not you exercised that day...if | was not able today, | can do it tomorrow.” (ID 40)

mHealth has challenges

o “It[MyFitnessPal] did not have the datawith typical Latino foods.... For example, therewasfried Asianrice, but it isnot the same asfried Latino
rice” (ID 6)

. “Registering the foods...I think it is harder to do because we are Latinos and we cook in large quantities and we serve many portions.” (ID 13)
o “Itisabit complicated to be able to register my foods.” (ID 49)

. “l always carry my phone with me, but | don’t always have the location on. Therefore, | knew that sometimes | personally had walked, let us
say, 10,000 steps, but only 7,000 or 6,000 were registered —it did not help me to stay motivated because | would say to myself “I did so much,

and it only registered 6,000 steps.” (ID 6)
« “I had to restart the scale five times along with my phone.” (ID 6)

Recommendationsfor a future study

o “You need to give yourself time to register or to learn because | really have not learned to do it well.” (1D 40)
.  “Explainto usahit more about the portions that we need to eat during the day.” (1D 40)
« “If | had had a different device, | think | would have liked it better. But to just use the phone to keep track of steps, no.” (1D 6)

Participants experienced disruptions in the automatic sync
function of the app, resulting in steps and weights that were not
captured. These technical issues would either be ignored,
managed, or reported to the technology support person during
in-person meetings. The accuracy was questioned by
participants. They reported the counter was not picking up steps
or they may not have had their phone with them when being
active. The accuracy of calorie tracking was also questioned
because portion size estimation was difficult, and the food
database had limited ethnic foods. Three participants noted time
as abarrier to logging food into the app.

The low mHeadth engagers suggested more training or
orientation for those who were not as skilled with smartphone
use. Additional training was also suggested for entering recipes
into MyFitnessPal so that homemade food could be accurately
tracked. Most of theinterviewees*“liked” the SM Stext messages
and felt they were “good” and helpful to “remind me to do
something for my health.” One participant did not find the SMS
text messages “ mativating” and suggested afeatureto “ opt-out”
of receiving messages. A wearable activity monitor instead of
the MyFitnessPal app was suggested to increase the accuracy
of activity tracking.

Discussion

To our knowledge, this is the first study to evaluate the
feasibility, usability, and acceptability of arandomized mHealth
cardiovascular risk self-management intervention with rural
Hispanic/Latino adults. The feasibility of recruitment or
enrollment was eval uated as adequate, and participant retention
was evaluated as mixed. The low number of participantsin the

https://formative.jmir.org/2022/12/e40379

enhanced usua care group who downloaded and used the
MyFitnessPal app as advised suggests that the mere
recommendation by a health care provider to use a widely
available commercia app to self-manage health behaviors is
not enough to trigger and sustain mHealth use. Among those
who received mHealth support in the intervention group, the
usability of the MyFitnessPal app and smart scaleto self-monitor
daily steps, weight, and calorie intake was high and increased
over time. Adherence to using the app and scale followed a
typical gradual decline trajectory with upticks corresponding
with in-person visits. Indications that the mHealth intervention
was not acceptable were not detected in the subsample of
intervention group participants who completed semistructured
interviews.

Engaged health care providers and referrals from enrolled
participants allowed the target sample of 70 participants to be
enrolled over an 8-month period. For a larger, fully powered
trial, it will be important to ensure buy-in and support of key
local health care providers and consider incentivizing enrolled
participants to refer others from their social network to
participate. While the COVID-19 pandemic likely contributed
to the high attrition rate at 24 weeks (n=38, 54%), the attrition
rate at 12 weeks (n=19, 28%) was higher than the average rate
of 18% observed in health behavior trials [30] but less than the
40% observed in app-based interventions targeting chronic
disease management [31]. In a 24-week mHealth intervention
targeting glycemic control in 126 urban-living Hispanic/Latino
adults, 16% (n=11) of the intervention group and 5% (n=3) of
the usual care group did not complete any follow-ups [2].
Participants presented for in-person data collection at baseline,
3 months, and 6 months; however, a study coordinator called

JMIR Form Res 2022 | vol. 6 | iss. 12 | e40379 | p. 9
(page number not for citation purposes)


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

JMIR FORMATIVE RESEARCH

the patient if a blood glucose reading exceeded a set range or
if ablood sugar reading was not received for 1 week [2]. Phone
calls, to build personalismo, may be a particularly culturally
relevant strategy for reaching and maintaining contact with
Hispanic study participants [32]. Future studies may consider
the measurement and evaluation of personalismo in relation to
mHealth engagement by Hispanic participants [32].

Increasing usability, as measured by the adapted Health-I TUES,
over 3time pointswithin theintervention groupisanindication
that with time and experience participants become more
comfortable, and therefore, mHealth may grow more useful for
managing one’'s own health. Difficulties with app use reported
by low engagers during the structured interviewsindicate aneed
to evaluate participants on their skill and confidence with
mHealth technology prior to using this type of mHealth in the
future. Even when participants owned a smartphone and used
the SM S text messaging feature, it did not ensure competency
with a commercially available health app like MyFitnessPal.
Others have found that Hispanics may not have the knowledge
to fully benefit from prevalent functionalities (ie, calorie tracker,
macronutrient information, and sharing food logs with peers
for accountability) offered by health apps [33]. An eHealth
Literacy Assessment Toolkit isavailable, whichincludesreliable
and valid methods of assessing not only health literacy but also
technology familiarity, confidence, and incentives for
engagement [34]. For future studies, assessing technology skills
and confidence at the beginning of theintervention would allow
for adjustment and tailoring of the mHealth training and
orientation to better meet participant needs. In the enhanced
usua care group, very few participants downloaded the free
version of MyFitnessPal as advised. Thislimited the feasibility
of comparing usability outcomes between groups, and future
studies should consider alternative designs.

mHealth adherence in this study followed a trajectory similar
to that observed in other intervention studies using a health app
to self-monitor diet, weight, and activity in both rural and urban
adults [35,36]. Specifically, adherence waned over the course
of the study with sharper declines following the end of the
intervention. In this study, adherence increases were observed
around 6, 12, and 24 weeks when in-person visits occurred. It
may be that the in-person visits reminded participants that they
were being observed, and therefore, they altered their behavior.
Group differences in the theoretical measures of
self-management (sel f-efficacy, activation, and self-regulation)
are reported in [26]. Although not significant, a medium
intervention effect on self-regulation was observed at 12 and
24 weeks. In this study, the intervention group received
in-person visits with a bilingual nurse practitioner and
technology support person, which may have facilitated the
development of self-monitoring skills (weight, calorie intake,
and physical activity).

Rowland et d

The qualitative structured interviews informed on acceptability
of the mHealth intervention. While participants may have been
reluctant to be overly critical of the study with the research
team, indications of complete unacceptability were not detected.
Low engagers acknowledged their own barriers to using the
self-monitoring tools (MyFitnessPal app and smart scale) as
well as provided suggestions on how to reduce barriers to
mHealth usage. Acceptability may be enhanced by providing
thosewith limited experience or low confidence with technology
additional training, use of a wearable activity monitor instead
of using an app to capture steps, training/troubleshooting on
entering recipes into a food database, and culturally tailored
education on portion size. Other methods of evaluating
acceptability should be considered. For example, ecological
momentary assessments (EMAS) provide a real-time data
collection strategy delivered in the user’s natural environment.
Among low-income Spanish-speaking adults, EMAs and
language content analysis of brief SM S text message responses
allowed for a deeper understanding of participant responses to
depression treatment [37].

A limitation of this study was that adherence data were not
collected in the enhanced usual care group, as the free version
of MyFitnessPal does not have data extraction features. A future
study would need to have adherence data collected from all
participants to examine theoretical drivers of adherence.
Adherenceincreases may also be explained by technology fixes
that occurred during in-person visits such as re-establishing the
capture of steps and scale and app syncing, athough the
increases are noted to begin the week prior to in-person visits.
We acknowledge that the broad use of “Hispanic/Latino” does
not recognize the full diversity of the population in the United
States. Future studies should include additional demographic
variables and a sampl e large enough to be able to denote specific
subgroup differences.

Degspite the increased use of mHealth in the United States, few
culturally and linguistically tailored mHealth interventions have
been tested with the Hispanic/L atino adult popul ation. We found
that amHealth intervention using MyFitnessPal, a smart scale,
and SMS text messages with rural Hispanic/Latino adults to
self-monitor daily steps, weights, and calories was acceptable
and feasible if technology support was provided. Like most
mHealth interventions with predominately White populations,
mHealth engagement with our Hispanic/Latino adult sample
waned over time, and culturally tailored strategies to combat
attrition are recommended. Professionals who are considering
using mHealth technologies in practice should tailor them
according to individual skill level, experience, and confidence.
App devel opers should consider cultural and linguistic tailoring
to meet the needs of diverse populations. In conclusion, mHealth
can be leveraged to promote public health and help patients
self-manage cardiovascular risk factors, particularly in the
absence or limited supply of health care providers in rural
communities.

Acknowledgments

This project was funded by the Center for Patient, Family, and Community Engagement in Chronic Care Management Center at
the University of Nebraska Medical Center. We thank the participants for their willingness to engage in research and Good

https://formative.jmir.org/2022/12/e40379

JMIR Form Res 2022 | vol. 6 | iss. 12 | e40379 | p. 10
(page number not for citation purposes)


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

JMIR FORMATIVE RESEARCH Rowland et &

Neighbor Community Health Center in Columbus, Nebraska for supporting recruitment and data collection. Special thanks to
Reina Griffith, Kevin Harm, Ricardo Sanabria, and Chuck Sepers for their valuable contributions.

Data Availability
Accessto raw datain .sav format is available upon request.

Conflictsof I nterest
None declared.

References

1.  WangV, XueH, Huang Y, Huang L, Zhang D. A systematic review of application and effectiveness of mHealth interventions
for obesity and diabetes treatment and self-management. Adv Nutr. May 15, 2017;8(3):449-462. [FREE Full text] [doi:
10.3945/an.116.014100] [Medline: 28507010]

2.  Fortmann AL, GalloLC, GarciaMI, Taleb M, Euyoque J, Clark T, et al. Dulce digital: an mHealth SM S-based intervention
improves glycemic control in Hispanicswith type 2 diabetes. Diabetes Care. Oct 2017;40(10):1349-1355. [FREE Full text]
[doi: 10.2337/dc17-0230] [Medline: 28600309]

3. Devas, WaligoraMendez KJ, CgjitaM, KoiralaB, Shan R, Wongvibulsin S, et al. Efficacy of mobile health for
self-management of cardiometabolic risk factors. J Cardiovasc Nurs. Feb 10, 2020;36(1):34-55. [FREE Full text] [doi:
10.1097/jcn.0000000000000659]

4.  Marcolino MS, Oliveira JAQ, D'Agostino M, Ribeiro AL, Alkmim MBM, Novillo-Ortiz D. The impact of mHealth
interventions: systematic review of systematic reviews. IMIR Mhealth Uhealth. Jan 17, 2018;6(1):e23. [doi:
10.2196/mhealth.8873]

5.  Gd R, May AM, van Overmeeren EJ, Simons M, Monninkhof EM. The effect of physical activity interventions comprising
wearables and smartphone applications on physical activity: asystematic review and meta-analysis. Sports Med Open. Sep
03, 2018;4(1):42. [FREE Full text] [doi: 10.1186/s40798-018-0157-9] [Medline: 30178072]

6. ArambepolaC, Ricci-Cabello |, Manikavasagam P, Roberts N, French DP, Farmer A. The impact of automated brief
messages promoting lifestyle changes delivered via mobile devices to people with type 2 diabetes: a systematic literature
review and meta-analysis of controlled trials. JMed Internet Res. Apr 19, 2016;18(4):e86. [FREE Full text] [doi:
10.2196/jmir.5425] [Medline: 27095386]

7.  Mateo GF, Granado-Font E, Ferré-Grau C, Montafia-Carreras X. Mobile phone apps to promote weight loss and increase
physical activity: a systematic review and meta-analysis. JMed Internet Res. Nov 10, 2015;17(11):e253. [FREE Full text]
[doi: 10.2196/jmir.4836] [Medline: 26554314]

8.  AroraS, PetersAL, Agy C, MenchineM. A mobile health intervention for inner city patientswith poorly controlled diabetes:
proof-of-concept of the TEXT-MED program. Diabetes Technol Ther. Jun 2012;14(6):492-496. [doi: 10.1089/dia.2011.0252]
[Medline: 22524591]

9.  Hispanic/Latino Americans and type 2 diabetes. Centers for Disease Control and Prevention. URL: https://www.cdc.gov/
diabetes/library/features/hispanic-diabetes.html [accessed 2022-04-05]

10. MethaH, Armstrong A, Swett K, Shah S, Allison M, Hurwitz B. Burden of systolic and diastolic | ft ventricular dysfunction
among Hispanics in the United States. insights from the Echocardiographic Study of Latinos (ECHO-SOL). Circ Heart
Fail. 2016;9(4):e002733. [FREE Full text] [doi: 10.1161/circheartfailure.115.002733]

11. jA laBuenaSaud! ? To good health! Centers for Disease Control and Prevention. URL: https.//www.cdc.gov/vitalsigns/
hi spani c-health/index.html [accessed 2018-08-05]

12.  James CV, Moonesinghe R, Wilson-Frederick SM, Hall JE, Penman-Aguilar A, Bouye K. Racial/ethnic health disparities
among rural adults—United States, 2012-2015. MMWR Surveill Summ. Nov 17, 2017;66(23):1-9. [FREE Full text] [doi:
10.15585/mmwr.ss6623al] [Medline: 29145359]

13.  Nothwehr F, Stump T. Health-promoting behaviors among adults with type 2 diabetes: findings from the health and
retirement study. Prevent Med. May 2000;30(5):407-414. [doi: 10.1006/pmed.2000.0658]

14. Nwasuruba C, Khan M, Egede LE. Racial/ethnic differences in multiple self-care behaviors in adults with diabetes. J Gen
Intern Med. Jan 9, 2007;22(1):115-120. [FREE Full text] [doi: 10.1007/s11606-007-0120-9] [Medline: 17351850Q]

15. U.S. Census Bureau QuickFacts: United States. US Census Bureau. URL : https.//www.census.gov/qui ckfacts/fact/table/
US/RHI725219 [accessed 2021-08-24]

16. Demographics of mobile device ownership and adoption in the United States. Pew Research Center. 2021. URL : https./
/www.pewresearch.org/internet/fact-sheet/mobile/ [accessed 2021-01-17]

17. Digita gap between rural and nonrural Americapersists. Pew Research Center. 2021. URL: https.//www.pewresearch.org/
fact-tank/2019/05/31/digital-gap-between-rural -and-nonrural -america-persists/ [accessed 2021-01-17]

https:/formative.,jmir.org/2022/12/e40379 JMIR Form Res 2022 | vol. 6 | iss. 12 | e40379 | p. 11
(page number not for citation purposes)

RenderX


https://europepmc.org/abstract/MED/28507010
http://dx.doi.org/10.3945/an.116.014100
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28507010&dopt=Abstract
https://europepmc.org/abstract/MED/28600309
http://dx.doi.org/10.2337/dc17-0230
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28600309&dopt=Abstract
https://doi.org/10.1097/JCN.0000000000000659
http://dx.doi.org/10.1097/jcn.0000000000000659
http://dx.doi.org/10.2196/mhealth.8873
https://europepmc.org/abstract/MED/30178072
http://dx.doi.org/10.1186/s40798-018-0157-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30178072&dopt=Abstract
https://www.jmir.org/2016/4/e86/
http://dx.doi.org/10.2196/jmir.5425
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27095386&dopt=Abstract
https://www.jmir.org/2015/11/e253/
http://dx.doi.org/10.2196/jmir.4836
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26554314&dopt=Abstract
http://dx.doi.org/10.1089/dia.2011.0252
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22524591&dopt=Abstract
https://www.cdc.gov/diabetes/library/features/hispanic-diabetes.html
https://www.cdc.gov/diabetes/library/features/hispanic-diabetes.html
https://doi.org/10.1161/CIRCHEARTFAILURE.115.002733
http://dx.doi.org/10.1161/circheartfailure.115.002733
https://www.cdc.gov/vitalsigns/hispanic-health/index.html
https://www.cdc.gov/vitalsigns/hispanic-health/index.html
https://europepmc.org/abstract/MED/29145359
http://dx.doi.org/10.15585/mmwr.ss6623a1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29145359&dopt=Abstract
http://dx.doi.org/10.1006/pmed.2000.0658
https://europepmc.org/abstract/MED/17351850
http://dx.doi.org/10.1007/s11606-007-0120-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17351850&dopt=Abstract
https://www.census.gov/quickfacts/fact/table/US/RHI725219
https://www.census.gov/quickfacts/fact/table/US/RHI725219
https://www.pewresearch.org/internet/fact-sheet/mobile/
https://www.pewresearch.org/internet/fact-sheet/mobile/
https://www.pewresearch.org/fact-tank/2019/05/31/digital-gap-between-rural-and-nonrural-america-persists/
https://www.pewresearch.org/fact-tank/2019/05/31/digital-gap-between-rural-and-nonrural-america-persists/
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Rowland et &

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

Price M, Williamson D, McCandless R, Mueller M, Gregoski M, Brunner-Jackson B, et a. Hispanic migrant farm workers
attitudes toward mobile phone-based tel eheal th for management of chronic health conditions. JMed Internet Res. Mar 30,
2013;15(4):e76. [doi: 10.2196/jmir.2500]

Racial and ethnic differences in how people use mobile technology. Pew Research Center. 2021. URL : https://www.
pewresearch.org/fact-tank/2015/04/30/racial -and-ethni c-diff erences-in-how-peopl e-use-mobil e-technol ogy/ [accessed
2021-01-17]

Price M, Williamson D, McCandless R, Mueller M, Gregoski M, Brunner-Jackson B, et a. Hispanic migrant farm workers
attitudes toward mobile phone-based tel ehealth for management of chronic health conditions. JMed Internet Res. Mar 30,
2013;15(4):e76. [FREE Full text] [doi: 10.2196/jmir.2500] [Medline: 23624105]

Krebs P, Duncan DT. Health app use among US mobile phone owners: anational aurvey. IMIR Mhealth Uhealth. Nov 04,
2015;3(4):€101. [FREE Full text] [doi: 10.2196/mhealth.4924] [Medline: 26537656]

Lorig KR, Holman HR. Self-management education: history, definition, outcomes, and mechanisms. Ann Behav Med. Aug
2003;26(1):1-7. [doi: 10.1207/s15324796abm2601_01]

Latham GP, Locke EA. Self-regulation through goal setting. Organ Behav Hum Decis Process. Dec 1991;50(2):212-247.
[doi: 10.1016/0749-5978(91)90021-K]

Bandura A. Health promotion from the perspective of social cognitive theory. Psychol Health. Jul 1998;13(4):623-649.
[doi: 10.1080/08870449808407422]

2015-2020 Dietary Guidelines for Americans. US Department of Health & Human Services. URL: http://health.gov/
dietaryguidelines/2015/quidelines/ [accessed 2022-12-03]

Rowland SA, Ramos AK, Trinidad N, Quintero S, Johnson-Beller R, Struwe L, et al. mHealth intervention to improve
cardiometabolic health in rural Hispanic adults. J Cardiovasc Nurs. Jan 12, 2022;37(5):439-445. [doi:
10.1097/jcn.0000000000000882]

Hertzog MA. Considerations in determining sample size for pilot studies. Res Nurs Health. Apr 2008;31(2):180-191. [doi:
10.1002/nur.20247] [Medline: 18183564]

Schnall R, Cho H, Liu J. Health information technol ogy usability evaluation scale (Health-I TUES) for usability assessment
of mobile health technology: validation study. IMIR Mhealth Uhealth. Jan 05, 2018;6(1):e4. [FREE Full text] [doi:
10.2196/mhesalth.8851] [Medline: 29305343]

Braun V, Clarke V. Using thematic analysisin psychology. Qual Res Psychol. Jan 2006;3(2):77-101. [doi:
10.1191/14780887060p0630a]

Crutzen R, Viechtbauer W, Spigt M, Kotz D. Differential attrition in health behaviour change trials: a systematic review
and meta-analysis. Psychol Health. Jan 2015;30(1):122-134. [FREE Full text] [doi: 10.1080/08870446.2014.953526]
[Medline: 25109224]

Meyerowitz-Katz G, Ravi S, Arnolda L, Feng X, Maberly G, Astell-Burt T. Rates of attrition and dropout in app-based
interventions for chronic disease: systematic review and meta-analysis. JMed Internet Res. Sep 29, 2020;22(9):e20283.
[FREE Full text] [doi: 10.2196/20283] [Medline: 32990635]

DavisRE, Lee S, Johnson TP, Rothschild SK. Measuring the elusive construct of among Mexican American, Puerto Rican,
and Cuban American adults. Hisp J Behav Sci. Feb 10, 2019;41(1):103-121. [FREE Full text] [doi:
10.1177/0739986318822535] [Medline: 34135543]

Williams JP, Schroeder D. Popular glucose tracking apps and use of mHealth by L atinos with diabetes: review. IMIR
Mhealth Uhealth. Aug 25, 2015;3(3):e84. [FREE Full text] [doi: 10.2196/mhealth.3986] [Medline: 26307533]

Karnoe A, Furstrand D, Christensen KB, Norgaard O, Kayser L. Assessing competencies needed to engage with digital
health services: development of the eHealth literacy assessment toolkit. JMed Internet Res. May 10, 2018;20(5):e178.
[FREE Full text] [doi: 10.2196/jmir.8347] [Medline: 29748163]

Jospe MR, Roy M, Brown RC, Williams SM, Osborne HR, Meredith-Jones KA, et al. The effect of different types of
monitoring strategies on weight loss: arandomized controlled trial. Obesity (Silver Spring). Sep 13, 2017;25(9):1490-1498.
[doi: 10.1002/0by.21898] [Medline: 28703448]

Reed JR, Struwe L, Bice MR, Yates BC. The impact of self-monitoring food intake on motivation, physical activity and
weight lossin rural adults. Appl Nurs Res. Jun 2017;35:36-41. [doi: 10.1016/j.apnr.2017.02.008] [Medline: 28532724]
Hernandez-Ramos R, Altszyler E, FigueroaCA, Avila-GarciaP, AguileraA. Linguistic analysisof Latinx patients responses
to atext messaging adjunct during cognitive behavioral therapy for depression. Behav Res Ther. Mar 2022;150:104027.
[FREE Full text] [doi: 10.1016/j.brat.2021.104027] [Medline: 35026608]

Abbreviations

EMA: ecological momentary assessment

HbA,.: hemoglobin A;.

Health-ITUES: Health Information Technology Usability Evaluation Scale
MFP: MyFitnessPal

mHealth: mobile health

https:/formative.,jmir.org/2022/12/e40379 JMIR Form Res 2022 | vol. 6 | iss. 12 | e40379 | p. 12

(page number not for citation purposes)


http://dx.doi.org/10.2196/jmir.2500
https://www.pewresearch.org/fact-tank/2015/04/30/racial-and-ethnic-differences-in-how-people-use-mobile-technology/
https://www.pewresearch.org/fact-tank/2015/04/30/racial-and-ethnic-differences-in-how-people-use-mobile-technology/
https://www.jmir.org/2013/4/e76/
http://dx.doi.org/10.2196/jmir.2500
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23624105&dopt=Abstract
https://mhealth.jmir.org/2015/4/e101/
http://dx.doi.org/10.2196/mhealth.4924
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26537656&dopt=Abstract
http://dx.doi.org/10.1207/s15324796abm2601_01
http://dx.doi.org/10.1016/0749-5978(91)90021-K
http://dx.doi.org/10.1080/08870449808407422
http://health.gov/dietaryguidelines/2015/guidelines/
http://health.gov/dietaryguidelines/2015/guidelines/
http://dx.doi.org/10.1097/jcn.0000000000000882
http://dx.doi.org/10.1002/nur.20247
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18183564&dopt=Abstract
https://mhealth.jmir.org/2018/1/e4/
http://dx.doi.org/10.2196/mhealth.8851
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29305343&dopt=Abstract
http://dx.doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1080/08870446.2014.953526
http://dx.doi.org/10.1080/08870446.2014.953526
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25109224&dopt=Abstract
https://www.jmir.org/2020/9/e20283/
http://dx.doi.org/10.2196/20283
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32990635&dopt=Abstract
https://europepmc.org/abstract/MED/34135543
http://dx.doi.org/10.1177/0739986318822535
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34135543&dopt=Abstract
https://mhealth.jmir.org/2015/3/e84/
http://dx.doi.org/10.2196/mhealth.3986
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26307533&dopt=Abstract
https://www.jmir.org/2018/5/e178/
http://dx.doi.org/10.2196/jmir.8347
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29748163&dopt=Abstract
http://dx.doi.org/10.1002/oby.21898
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28703448&dopt=Abstract
http://dx.doi.org/10.1016/j.apnr.2017.02.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28532724&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0005-7967(21)00226-6
http://dx.doi.org/10.1016/j.brat.2021.104027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35026608&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Rowland et &

Edited by A Mavragani; submitted 17.06.22; peer-reviewed by Y Ranjit, B Kaveladze, D Baretta; commentsto author 17.10.22; revised
version received 07.11.22; accepted 25.11.22; published 23.12.22

Please cite as:

Rowland S, Ramos AK, Trinidad N, Quintero S, Johnson Beller R, Sruwe L, Pozehl B

Feasibility, Usability and Acceptability of a mHealth Intervention to Reduce Cardiovascular Riskin Rural Hispanic Adults: Descriptive
Sudy

JMIR Form Res 2022;6(12):e40379

URL: https://formative.jmir.org/2022/12/e40379

doi: 10.2196/40379

PMID: 36563025

©Sheri Rowland, Athena K Ramos, Natalia Trinidad, Sophia Quintero, Rebecca Johnson Beller, Leeza Struwe, Bunny Pozehl.
Originally published in IMIR Formative Research (https://formative.jmir.org), 23.12.2022. Thisisan open-access article distributed
under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in IMIR Formative
Research, isproperly cited. The complete bibliographic information, alink to the original publication on https://formative.jmir.org,
aswell asthis copyright and license information must be included.

https:/formative.,jmir.org/2022/12/e40379 JMIR Form Res 2022 | vol. 6 | iss. 12 | e40379 | p. 13
(page number not for citation purposes)

RenderX


https://formative.jmir.org/2022/12/e40379
http://dx.doi.org/10.2196/40379
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36563025&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

