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Abstract

Background: The obesity rate among women in Cote d'lvoire isrising, particularly in urban areas. Merchantry is the leading
occupation for women in the country, and merchant women face a high risk of obesity owing to their sedentary lifestyle. A
previous survey indicated that the obesity rate among merchant women was 30%, double the national average. Furthermore,
82.2% of merchant women with obesity were unaware of their condition, and 40.1% expressed no interest in losing weight. While
most weight loss programs target individuals ready to lose weight, community interventions should also address those with
minimal readiness. Additionally, low-cost weight-lossinterventionsthat do not require health professionals are needed in countries
with limited medical resources. Smartphones could offer a cost-effective solution as they enable self-monitoring and remote
communication.

Objective: This study will evaluate a low-cost smartphone-based intervention that targets individual s who are not ready to lose
weight without the involvement of health professionals.

Methods: Theintervention will run for 6 months, and its efficacy will be assessed in an unblinded, parallel-group, randomized
controlled trial with 108 participants per group. All direct interventions for participants in this study will be carried out by staff
without medical qualifications. The intervention group will receive weighing scales and be encouraged to record their weight
with a smartphone app. Health education will be provided via weekly group messages and monthly phone calls. The evaluation
will be conducted face-to-face. The primary outcome will be the weight change, and the secondary outcome will be differences
in body fat percentage, abdominal circumference, and stage of behavioral change in weight loss behaviors from baselineto 3, 6,
and 12 months.

Results: 1n accordance with this protocol, the recruitment of participants started on August 26, 2024. A total of 216 participants
were allocated, with 108 in the intervention group and 108 in the control group. The baseline survey began on November 15,
2024, and is currently ongoing as of the end of November 2024.

Conclusions: This study will be the first in sub-Saharan African countries to implement a smartphone app-based weight loss
program in sub-Saharan Africa that does not require direct intervention by health care professionas but specificaly targets
communities. Furthermore, if the effectiveness of this program is confirmed, it has the potential to serve asalow-cost sustainable
weight loss model at the policy level.
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Introduction

Background

Obesity caused an estimated 5 million deaths associated with
noncommunicable diseases (NCDs) such as cardiovascular
diseases, diabetes, cancers, and chronic respiratory diseases[1].
Additionaly, its high prevalence in people 18 years and older
is acritical issue, at 17.9% for women and 13.6% for men in
2022. In Africa, the obesity rate was 17% in women and 6.8%
in men in 2022 [2]. This difference is particularly significant,
making obesity among women an urgent issue. The percentage
of women with obesity in Cote d'lvoire has doubled compared
to 20 years ago (7.3% in 2002 and 15.7% in 2022) [2].

The characteristics of the occupationa style of African market
tradersindicate that these traders are at high risk of obesity due
to long sedentary hours and easy access to food [3-5]. In
Abidjan, the largest city in Cote d'lvoire, 64.3% of working
women are merchants[6], and merchant isacommon occupation
among women from lower- and middle-income groups. A survey
of medical facilities in Abidjan also showed that merchantry
was the most common occupation among patients with
overweight and obesity [7]. Furthermore, our all-inclusive
market survey showed that the obesity rate among merchant
women is 30% [8], double the national average of 15.3%. This
indicates an urgent need to address obesity among individuals
in the merchant community.

Obesity is a substantial cause of NCDs such as heart disease
and type 2 diabetes [9,10], and weight loss can reduce the risk
of NCDs. However, in Cbte dlvoire, there is no
community-targeted weight loss program. In general, weight
loss programs often target those who wish to lose weight.
However, in African countries such as Cote d'lvoire, where
being plumpisasymbol of wealth and power, many individuals
with obesity have no desire to lose weight. Notably, 82.2% of
merchant women with obesity who work at the targeted market
were unaware that they had obesity, and 40.1% did not wish to
lose weight (38.6% wished to maintain their current weight and
1.5% wished to gain weight) [8]. Thus, in an environment such
asthat in Céted'l voire, devel oping measures to address obesity
in communities that include those with minimal readiness for
weight lossis necessary.

To increase the willingness of individuals with obesity to
undergo weight loss, we must educate them on their condition
and reasons to lose weight. Weighing is key to this; however,
in our study, 53.3% of merchant women with obesity did not
weigh themselves once ayear, and 95.5% of them did not own
a scale. Regular weighing is effective for weight loss even
without interventions such as weight loss programs[11] and is
one of the most cost-effective and easiest weight loss methods
to implement. In this study, we aim to increase the awareness
of one's own weight through regular weighing, promote
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awareness of health risks, and increase readiness for weight
loss.

Noninvasive exercise and diet are the cornerstones of behavioral
therapy as atreatment method for obesity [12]; overweight and
obesity management guidelines [13] that include behavior
change programs have been established in the United States.
However, these are primarily conducted by primary care
physiciansin medical institutions and require advanced medical
personnel and resources such as frequent counseling and
elaborateindividualized behavioral strategy planning. Therefore,
implementing these behavior change programs as is in
resource-limited countries such as Cote d'lvoire is challenging
[14,15].

Mobile health is cost-effective and impactful in supporting diet
and exercise regimens [16-20]. Self-monitoring using
smartphones is more effective than other methods of weight
management [20]. Enhanced socia support through online social
networking services (SNSs) can al so be effective. For example,
Facebook groups have shown weight loss benefits[21]. In Cote
d'lvoire, WhatsApp is a popular private communication tool;
however, studies on implementing behavior change using
WhatsApp are limited [22]. Most studies that use smartphone
apps and SN Ss have been conducted in high-income countries.
Such studies are limited in sub-Saharan Africa because
sociocultural backgrounds and the use of smartphonesand SNSs
are different.

The prevalence of smartphonesin sub-Saharan Africawas 45%
in 2019 and is expected to steadily increase[23]. In our previous
study, 77% of female traders in the target markets used
smartphones [8], suggesting that interventions using
smartphones are feasible. Smartphone useisimportant in areas
requiring low-cost interventions.

Community-based weight loss interventions in sub-Saharan
Africainclude agroup session intervention in South Africa[24]
and a program initiated in Burkina Faso that includes multiple
in-person dietary counseling sessions with experts [25]. These
include multiple in-person sessions with health professionals,
counseling, and health education.

Considering their feasibility in areas where medical resources
are scarce, smartphone use that allows for remote intervention
and methodsthat require lessintervention by health careworkers
are required.

In this study, we aim to examine the effectiveness of alow-cost
versatile weight loss intervention that can be implemented
without intervention by health professionals in a community
that comprises those with minimal readiness for weight loss.
Specifically, this study will examine the effectiveness of a
weight loss intervention that incorporates weight measurement
promotion, the use of a smartphone app, and communication
with non-health professionals among female merchants with
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obesity in Coéte dlvoire. This will be an unblinded,
parallel-group, randomized controlled trial.

This paper outlines the study protocol of a randomized
controlled trial, describing the intervention and examining its
effectiveness.

Hypothesis

This study hypothesizesthat the intervention group will achieve
aweight loss of at least 2% [13] from baseline to 6 months,
significantly differing from the control group. Wewill consider
2% weight loss as a clinically meaningful value; since the
average weight of women with obesity in the target market is
85.6 kg [8], the equivalent of 2% is—1.7 kg. Based on theresults
of previous studies [19], this goal was deemed feasible.

Methods

Research Design

This study will focus on market A in Abidjan, Cote d'lvoire.
The effectiveness of the weight loss intervention will be tested
in a parallel-group (1:1) randomized controlled trial among
Merchant women with obesity within this market. As standard
treatment, the control group will be weighed and provided with
their BMI based on physical measurements, whereas the
intervention group will receive a scale and the weight loss
intervention using a smartphone app, and the differences will
be compared. The study will be unblinded, and the effectiveness
of the program will be evaluated after 6 months. In addition, a
follow-up evaluation will be conducted 12 months|ater to assess
sustained changes after the intervention is complete. We
followed the SPIRIT (Standard Protocol Items:
Recommendations for Interventional Trials) 2013 statement
and CONSORT-eHEALTH (Consolidated Standards of
Reporting Trials of Electronic and Maobile Health Applications
and Online Telehealth) checklist (V 1.6.1).

Eligibility Criteria

Thetarget popul ation will be female merchants between 18 and
65 years of ageworking in market A withaBMI =30 who own
asmartphonefor personal use and who can use WhatsApp. The
exclusion criteriaincluded those who are pregnant or lactating,
those who are found pregnant during the intervention period,
those for whom weight lossis contraindicated (due to a cancer
diagnosis, eating disorders, poorly controlled hypertension,
diabetes, etc), and those using physi cian-prescribed weight loss
medication. If they have medical records, we will review them
for the eligibility assessment. If they do not, we will ask about
their conditions in detail and make ajudgment.

Recruitment

Four interviewers and supporters will visit the target market,
approach potential participants, and screen them to see if they
satisfy theinclusion criteria by asking afew questionsand taking
physical measurements (weight and height measurements). If
the participants were eligible, we explained the purpose of the
study, the intervention and procedures, and the eligibility and
exclusion criteriain detail and returned at least half a day later
to obtain their signatures on a consent form. We also explained
that the participants would be randomly assigned to either the
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intervention or control group and would not be able to
self-select. We explained that all participants would be weighed
regularly at the beginning of the intervention as well as 3, 6,
and 12 months later, and that their height would be measured
at the beginning of the study so that their BMI would be known
each time. Wefurther explained that the control group will have
accessto free scales placed at several locationsin market A 12
months after the end of the entire study, which they can use at
their leisure. We also informed them that smartphone apps and
other devices would be introduced to them at the end of the
study.

Participants could withdraw from the study at any time before
data collection at 6 months by submitting a consent withdrawal
form to a member of the research team.

Intervention

The weight loss intervention implemented in this study will
target communities, including those who have no desireto lose
weight, and will be low-cost without direct intervention by
health professionals. The basic framework will be based on the
American Heart Association (AHA)/American College of
Cardiology (ACC)/The Obesity Society (TOS) guidelines for
the management of overweight and obesity in adults [13] and
the Burkina Faso program [25], which is implemented in the
sociocultural context of West Africa. However, since both of
these programs include direct intervention by hedth
professional's, which differs from the purpose of this study, the
content of theintervention isadapted to the situationin Abidjan
in this study (Table 1). The weight loss intervention will be
conducted for 6 months. The intervention will be based on
self-weighing [11], which has been shown to be beneficial for
weight loss, and will include the use of alow-cost personalized
support smartphone app [16]. In addition, direct contact with
theintervention group will be conducted by Ivorian non—-medical
professional supporters who were selected based on their
research experience within Céte d'lvoire and have received
training for this study.

The intervention consisted of the following three components:
(1) promoting weight measurement and encouraging
self-monitoring through a smartphone app; (2) health education
using a messaging app; and (3) in-person or telephone health
education based on the stage of behavior change [26]. Loseit!
(FitNow, Inc.) is a weight management app that will be used
for weight self-monitoring [27], which has been used in weight
loss programs in previous studies [20,28] and is available for
free. WhatsApp, whichiswidely used in Céted'lvoire[29], can
send and receive images, videos, audio, and text [30], and can
deliver a variety of health education messages at low cost
[31,32]. In addition, a step-counting app, such as Google Fit
(GooglelInc) for Android usersand Health Care (AppleInc) for
iPhone users, can beinstalled for weight change and step-count
monitoring. These appswill be installed on the smartphones of
the intervention group, and participants will receive an
orientation on their use. Additionally, they will be ableto contact
their supporters via WhatsA pp to inquire about the use of Lose
It! and another app at any time.

Health education should include recommendations for and
emphasize theimportance of ahealthy diet, exercise, and weight
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measurement. Diet and exercise content should bein line with
the “Diet and Exercise” described in the “ Obesity” chapter of
the Cote dIvoire National Disease-Specific Cookbook
Guidelines [33]. In-person or telephonic health education will
be conducted once a month and tailored to the stages of
behavioral change [26] (precontemplation, contemplation,
preparation, action, and maintenance) of the target population.
Interventions corresponding to the change process [34-36] of
each stage are provided. The intervention stimulates interest in
weight loss during the precontemplation stage, motivates
implementation during the contemplation stage, supports
implementation during the preparation stage, supports
continuation during the action stage, and supports maintenance
during the mai ntenance stage to maintain confidencein behavior.
The intervention and evaluation schedules are shown in Table
2.

Usui et al

To maintain consistency among supporters in the intervention,
a manua was developed on how to send health education
material viaWhatsApp. A manual for telephoneinterviewswas
developed, and supporters will conduct telephone interviews
according to the manual and provide areport on the content of
the interviews. Supporters will be trained on the content of the
intervention and the survey to ensure the quality of the
intervention and the survey.

No interventions are administered in the control group. For the
control group, height and weight are measured at baseline and
at data collection at 3, 6, and 12 months, and BMI is cal culated
and reported on the spot by the supporter. This alows
participantsin the control group to know their weight and BMI
regularly. In addition, after the 12-month survey is completed,
scales will be installed in the target markets free of charge so
that participants can continue to measure their weights. In
addition, we will introduce the app to those who wish to useit.

Table 1. Adaptations of the weight loss program following the American Heart Association (AHA)/American College of Cardiology (ACC)/The
Obesity Society (TOS) guidelines for the management of overweight and obesity in adults.

Variable AHA/ACCITOS guidelines [13]

Intervention adapted to thisstudy ~ Reason for adaptation

Participants and setting  Individual with obesity who contacted with
general practitioner or another medical organi-

zation

Intervention method and
frequency

In-person, high-intensity (=14 sessionsin 6
months) sessions and counseling for feedback
(face-to-face or telephonic)

Intervention duration 6 months

Interventionist Health professionals (registered dietitians,
psychologists, exercise specialists, health
counselors, or professionalsin training) who
adhered to formal protocolsin weight manage-

ment

Loss of 5%-10% of baseline weight within 6
months

Weight loss goal

Physical activity Advice by health professionals; increased aer-
obic physical activity (such as brisk walking)

for =150 min

Dietary intervention Advice by health professionals; daily energy
deficit of 500 kcal typically achieved with di-

etary intake of 1200-1500 kcal/d for women

Community recruitment Many individuals with obesity are
unaware of their obesity risk and do
not feel the need to lose weight,
making them lesslikely to visit a

health care facility voluntarily.

For nonmedical interventions, feasi-
bility was considered.

6 phone calls and 3 face-to-face
health education sessions (focused
on behavior change stages, not full
medical counseling)

6 months

Trained non—medical professionals
over 3 days, covering coaching, in-
tervention methods by behavior
change stage, and diet/exercise per
Cote d'lvoire obesity guidelines

Loss of 2% of baseline weight
within 6 months

Recommend increasing the number
of stepsin one's daily routine and
establish a step count goal

Advice from trained non-health
professional s based on the National
Recipe Guidelines: offer recom-
mended local dishes and cooking
tips

No change

Cote d'lvoire'slimited medical per-
sonnel and resourcesweretakeninto
consideration.

Itisaclinically meaningful mini-
mum value and isfeasible according
to previous studies [8,19].

With limited facilities and resources
for fitness programs, the plan recom-
mends daily walking and using a
smartphone app for exercise.

The method is feasible for
non-health professionals, using
guidelines adapted to local eating
habits without calorie calculations,
which are difficult for participants
and interventionists.
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Table 2. Enrollment, intervention, and data collection timeline.
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—2 months

-1 02 1 2 3 4 5 6 12

Enrollment
Eligibility assessment
Informed consent
Allocation
I ntervention
Distribution of scales
App installation and orientation
Health education via message app (1 time/wk)
In face-to-face health education (at the time of survey)
Health education by phone
Data collection for intervention group

Collect data at time of call (weight, stage of behavior
change)

Data collection for intervention group and control group

Weight, body fat percentage, and abdominal circumfer- [
ence measurements

Height measurement

Structured interview

#The intervention lasted from months 0 to 6.

Outcome

The primary end point of the study isto compare weight changes
from baseline to the end of the intervention (6 months later)
between the intervention and control groups.

Secondary end points include the differences in body fat
percentage, abdomina circumference, stage of behavioral
change in weight loss behaviors such as diet and exercise,
percentage of individualswith correct weight perception, degree
of body pain (with visual analog scale [VAS]), and self-rated
health at the end of the intervention (6 months later) compared
to baseline. Simultaneoudly, the intervention group will be
evaluated in terms of the frequency of inputs to the
self-monitoring apps, degree of participation in WhatsApp
groups, average number of steps taken, and degree of weight
loss during the intervention period.

To evauate the interim process of the intervention, the
intervention and control groupswill be compared and analyzed
in the same manner as described above, 3 months after the start
of the intervention. In addition, the intervention group will be
evaluated for weight change at 1, 2, 4, and 5 months and for
changesin the behavioral change stage of weight loss behaviors
such as diet and exercise.

As a follow-up evaluation after the intervention, both groups
will be evaluated at 12 months (6 months after the end of the
intervention) in the same way.

Sample Size Calculation

For the sample size calculation, we relied on a meta-analysis
[19] of a smartphone app—based weight loss intervention. We
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applied —1.5 (95% ClI —2.09 to —1.09) kg as the clinicaly
meaningful difference between the 6-month smartphone-only
intervention without face-to-face motivational interviewing and
the control group, as indicated in the meta-analysis. However,
the meta-analysis did not provide SD values, so we used the
SD (1.8, SD 3.7) [37] vadue of the smartphone
self-monitoring—only intervention results as areference and set
the expected valueat —1.5 (SD 3.7) kg. Furthermore, the a error
was set at 5% (95% Cl=1.96), power (1 — B error) at 80%
(0.842), and the dropout rate at 10%. Based on the above values
and after consulting a statistical expert, the sample size was
calculated to be 108 individualsfor each group (N=216 in total).

Assignment, Allocation Concealment, and Blinding

The random assignment will be performed using the permuted
block method. Stratification will be conducted based on BMI

(threshold: 32 kg/m?) and age (threshold: 45 years), which
represent the median values reported in a previous study. The
four resulting strata will be as follows: (1) BMI =32 and age
245 years, (2) BMI =32 and age <45 years, (3) BMI <32 and
age =45 years, and (4) BMI <32 and age <45 years.

The list of potential participants recruited was sent to study
member allocator 1in Japan. Allocator 1 preparesaprovisional
ID list that does not contain attributes other than BMI and age
to ensure concealment and sends it to allocator 2. Allocator 2
creates an alocation table with an allocation ratio of 1:1 and
BMI and age as adjustment factors using software for
randomized controlled trial—stratified substitution blocks and
allocatesthe provisional IDsto each stratum in descending order
of provisional ID numbers, from top to bottom.
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This study will be conducted in an unblinded manner. Thisis
because the intervention group will be given ascale and an app
to be installed; therefore, blinding of the participants will not
be possible. In addition, the content of the questions asked
during each evaluation differs between the intervention and
control groups, making blinding difficult for supporters and
research team members.

Data Collection M ethods

Data will be obtained from supporters visiting the market to
conduct face-to-face structured interviews (Multimedia
Appendix 1) and anthropometric measurements. Body
measurements will be taken at the time of recruitment to
measure height and weight, and BMI will be calculated
immediately. Subsequent data collection will include weight
measurements, body fat percentage, and abdominal
circumference. Height will be measured using a hardware
SHUREMAN Lock Convex measuring tape (Kenoh Co, Ltd,
Japan, model L C-5525) with alocking function, and an InBody
(InBody Japan Inc, model H20N) will be used as the body
composition scale. Structured interviews will be conducted
using a questionnaire asking about sociodemographics, weight
perception, behavioral change stages related to weight loss,
behaviorsrelated to weight management, body pain level (using
the VAS scale), and the use of smartphone apps for weight
management.

In addition, the intervention group will be asked about the
weight and behavioral change stages of exercise and diet during
the monthly telephone intervention.

Statistical M ethods

The primary outcome will be evaluated by comparing the
differenceinweight change between theintervention and control
groups 6 months after the intervention ended. In addition, the
effectiveness of the weight loss intervention will be estimated
using alinear regression model with weight change at 6 months
asthe dependent variable and the affiliation group, stratification
variables, and other sociodemographic attributes as covariates.

Among the secondary outcomes, weight, body fat percentage,
abdominal circumference, and degree of body pain (VAS scale)
will be measured and compared in the same way asthe primary
outcome at all evaluation periods (3, 6, and 12 months). Other
secondary outcomes will be compared to differencesin rates at
baseline and 3, 6, and 12 months. These analyses will follow
theintention-to-treat principles. Additionally, intention-to-treat
and per-protocol analyses will be performed and compared to
address cases of protocol noncompliance.

Within the intervention groups, weight loss will be used as the
dependent variable, and linear regression model analyses will
be performed to estimate the impact of self-monitoring input
frequency, WhatsApp  group participation, and
sociodemographic characteristics as covariates.

Data Management and Monitoring

All datawill be collected on paper, entered into an Excel data
entry format, and stored as digital data. The reason for thisis
that the intervention in this study involved self-monitoring of
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weight by app and encouraging behavioral change, so no
significant safety issues are foreseen [38,39].

The research team will create a participant management sheet
and continuously monitor the participants' health and weight
loss status during the supporters’ callsto identify any problems.
During the study period, supporters will hold web-based
meetings with the research team 1-6 times amonth to share the
participants’ situation, which will facilitate the detection of
unexpected adverse events.

Ethical Consider ations

Thisprotocol (version 6) and all related materialsfor this study
were reviewed and approved by the Ethics Committee for
Research on Life Sciences and Medicine Involving Human
Subjectsof Yokohama City University, Japan (approval General
2024-020) and by the National Ethics Committeein Health and
Life Sciences of Cote dlIvoire (RefNo 218-23/
MSHPCMU/CNESV S-km). In the event of aprotocol change,
the ethics committee and UMIN Clinical Trials Registry will
be notified.

After receiving a full explanation face-to-face, the participant
will be asked to sign an informed consent form. At the same
time, the participant will beinformed that she can withdraw her
consent (Multimedia Appendix 2). The collected digital data
will be password-protected, and the paper-based data will be
stored in alocked cabinet. Additionally, thedatafor thisresearch
will only be accessible to the research team members who have
been instructed to maintain strict confidentiality. The results of
this research will be published in a peer-reviewed international
scientific journal.

The study was registered in the UMIN Clinical Trials Registry
(ID 000055142) (Multimedia Appendix 3).

Results

In accordance with this protocol, the recruitment of participants
started on August 26, 2024; by September 8, 2024, a total of
231 people were recruited. After reconfirming eligibility, one
participant was excluded, and from 230 people, 108 were
allocated to the intervention group and 108 were allocated to
the control group. The baseline survey began on November 15,
2024, andiscurrently ongoing as of the end of November 2024.

Discussion

Expected Findings

The expected outcomes will analyze body weight, body fat
percentage, and abdominal circumference. It is anticipated that
the intervention group will achieve greater reductions in these
three indicators compared to the control group. Additionally,
the difference between the intervention and control groups is
expected to be greater at 6 months and remain stable at 12
months.

Comparisons With Prior Work

There are fewer community-based weight loss programs in
sub-Saharan Africa than those conducted within health care
facilities. One such program is that of Herrmann et al [25];
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however, it primarily involves interventions led by health care
professionals with specialized knowledge and does not use
smartphones or web-based media.

In our study, we deliberately chose to use nonmedical staff as
direct interventioniststo evaluate the feasibility of implementing
a weight loss program by those staff in sub-Saharan African
countrieswhere human resourcesin health care are particularly
scarce.

Additionally, weight loss programs that use smartphone apps
often recruit participants viaweb-based media, thereby primarily
attracting individual s who are already motivated to lose weight
[20]. Our study differs from previous research in that it targets
communities with cultural norms that view being plump as a
virtue, includes individuals who may not be aware of the need
to lose weight, and recruits participants through face-to-face
interactions.

To our knowledge, this is the first study to implement a
smartphone app—based weight loss program in sub-Saharan
Africathat does not require direct intervention by health care
professional s and targets specific communities.

Study Significance and Feasibility

The findings of this study will provide information on the
effectiveness and feasibility of asmartphone app—based weight

Usui et al

loss program for communities in sub-Saharan Africa
Additionally, it will offer evidence on the extent to which
interventions led by nonmedical individuals can be effective.

In Céte d'lvoire and neighboring countries, the most common
occupation among women is merchant [40-43]. If thefeasibility
of using smartphone apps within this community is
demonstrated, it could pave the way for applying it to other
health programs. Furthermore, if the effectiveness of this
programisconfirmed, it hasthe potential to serveasalow-cost,
sustainable weight loss model at the policy level.

Limitations

First, the intervention cannot be blinded to the participants
because those in the intervention group will receive aweighing
scale. It isa so difficult to make the supporters blinded because
the questionnaires are different between the two groups. Second,
it is not possible to perfectly prevent the participants from
exchanging information with each other. However, we will try
to understand the status of communications between the two
groups by including a related question in the questionnaire.
Third, the target population of the study may not represent all
female merchants in Cbte d'lvoire as we only included those
who have smartphones. However, asthe smartphone ownership
rate among female merchantsin the market in the previous study
was 77% [8], we judged thisto be feasible.

Acknowledgments

This work was supported by grant 23K 16403 from the Japan Society for the Promotion of Science KAKENHI (Grants-in-Aid

for Scientific Research of Japan).

Data Availability

The datasets generated or analyzed during this study will be available from the corresponding author upon reasonabl e request.

Authors Contributions

All authors made substantial contributionsto the study concept, dataanalysis, and interpretation. RU drafted the manuscript, and
MA, SK, SW, BTJS, KK, and YK critically revised it for important intellectual content. All authors have approved the final
version of the manuscript for publication and agreed to be accountable for all aspects of this work.

Conflictsof Interest
None declared.

Multimedia Appendix 1

Survey form (baseline, 3, 6, and 12 months later).
[PDE File (Adobe PDF File), 4621 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Consent form and related documents.
[PDE File (Adobe PDF File), 556 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Table of WHO Trial Registration Data Set.
[PDE File (Adobe PDF File), 116 KB-Multimedia Appendix 3]

References

https://www.researchprotocol s.org/2025/1/e69264

JMIR Res Protoc 2025 | vol. 14 | €69264 | p. 7
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=resprot_v14i1e69264_app1.pdf&filename=be237686f343b06ceb9951d96eb688b2.pdf
https://jmir.org/api/download?alt_name=resprot_v14i1e69264_app1.pdf&filename=be237686f343b06ceb9951d96eb688b2.pdf
https://jmir.org/api/download?alt_name=resprot_v14i1e69264_app2.pdf&filename=1322c9e4efa5fb1e9c440925e2043f93.pdf
https://jmir.org/api/download?alt_name=resprot_v14i1e69264_app2.pdf&filename=1322c9e4efa5fb1e9c440925e2043f93.pdf
https://jmir.org/api/download?alt_name=resprot_v14i1e69264_app3.pdf&filename=922060f6a471c3afd9da296be36bf493.pdf
https://jmir.org/api/download?alt_name=resprot_v14i1e69264_app3.pdf&filename=922060f6a471c3afd9da296be36bf493.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Usui et d

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

GBD 2019 Risk Factors Collaborators. Global burden of 87 risk factorsin 204 countries and territories, 1990-2019: a
systematic analysis for the Globa Burden of Disease Study 2019. Lancet. Oct 17, 2020;396(10258):1223-1249. [FREE
Full text] [doi: 10.1016/S0140-6736(20)30752-2] [Medline: 33069327]

World Health Organization. Indicators. The Global Health Observatory. URL : https://www.who.int/data/gho/data/indicators
[accessed 2025-03-08]

Amole 1O, Olorun AD, Owolabi AO. Prevalence of obesity and hypertension among adultsin Ogbomoso, Nigeria. Internet
JMed Update EJOURNAL. 2011;6(2):10.4314/ijmu.v6i2.68186. [doi: 10.4314/ijmu.v6i2.68186]

Afolabi WAO, Addo AA, Sonibare MA.. Activity pattern, energy intake and obesity among Nigerian urban market women.
Int JFood Sci Nutr. Mar 2004;55(2):85-90. [doi: 10.1080/09637480410001666450] [Medline: 14985180]

Oladoyinbo CA, Ekerette NN, Ogunubi TI. Obesity and hypertension amongst tradersin Ijebu Ode, Nigeria. African J
Biomed Res. 2015;18(1):23-27.

Institut National dela Statistique, | CF International . Enquéte Démographique et de Santé et a Indicateurs Multiples de Cote
d'lvoire 2011-2012. Calverton, MD. INS et ICF International; 2012.

Sable SP, Yan K, Yapi A, Kpebo DD, Ekou KF, Ake-Tano POS, et a. Epidemiologic profile of overweight and obesity in
Abidjan, Ivory Coast: a cross-sectional study. Ann Glob Health. Apr 29, 2020;86(1):46. [FREE Full text] [doi:
10.5334/a0gh.2755] [Medline: 32377511]

Usui R, Aomori M, Kanamori S, Sehi BTJ, Watabe S. Association of obesity with health literacy and weight perception
among women merchantsin Abidjan, Céted'lvoire: across-sectional study. Health Lit Res Pract. Apr 2024;8(2):€102-e112.
[FREE Full text] [doi: 10.3928/24748307-20240521-01] [Medline: 38852072]

Must A, Spadano J, Coakley EH, Field AE, Colditz G, Dietz WH. The disease burden associated with overweight and
obesity. JAMA. Oct 27, 1999;282(16):1523-1529. [doi: 10.1001/jama.282.16.1523] [Medline: 10546691]

Obesity and overweight. World Health Organization. Mar 01, 2024. URL : https.//www.who.int/news-room/fact-sheets/
detail/obesity-and-overweight [accessed 2024-09-13]

Vuorinen A, Helander E, Pietild J, Korhonen |. Frequency of self-weighing and weight change: cohort study with 10,000
smart scale users. J Med Internet Res. Jun 28, 2021;23(6):€25529. [FREE Full text] [doi: 10.2196/25529] [Medline:
34075879

Weinsier RL, Hunter GR, Heini AF, Goran MI, Sell SM. The etiology of obesity: relative contribution of metabolic factors,
diet, and physical activity. Am JMed. Aug 1998;105(2):145-150. [doi: 10.1016/50002-9343(98)00190-9] [Medline: 9727822]
Jensen MD, Ryan DH, Apovian CM, Ard JD, Comuzzie AG, Donato KA, et al. 2013 AHA/ACC/TOS guideline for the
management of overweight and obesity in adults: areport of the American College of Cardiol ogy/American Heart Association
Task Force on Practice Guidelines and The Obesity Society. Circulation. Jun 24, 2014;129(25 Suppl 2):S102-S138. [FREE
Full text] [doi: 10.1161/01.cir.0000437739.71477.e€] [Medline: 24222017]

West DS, Elaine Prewitt T, Bursac Z, Felix HC. Weight loss of black, white, and Hispanic men and women in the Diabetes
Prevention Program. Obesity (Silver Spring). Jun 2008;16(6):1413-1420. [FREE Full text] [doi: 10.1038/0by.2008.224]
[Medline: 18421273]

Kong A, Tussing-Humphreys LM, Odoms-Young AM, Stolley MR, Fitzgibbon ML. Systematic review of behavioural
interventions with culturally adapted strategies to improve diet and weight outcomes in African American women. Obes
Rev. Oct 2014;15 Suppl 4(0 4):62-92. [FREE Full text] [doi: 10.1111/0br.12203] [Medline: 25196407]

Bakken S, Marden S, Arteaga SS, Grossman L, Keselman A, LeP, et a. Behavioral interventions using consumer information
technology astools to advance health equity. Am J Public Health. Jan 2019;109(S1):S79-S85. [doi:

10.2105/A JPH.2018.304646] [Medline: 30699018]

Schippers M, Adam PCG, Smolenski DJ, Wong HTH, de Wit JBF. A meta-analysis of overall effects of weight loss
interventions delivered via mobile phones and effect size differences according to delivery mode, personal contact, and
intervention intensity and duration. Obes Rev. Apr 2017;18(4):450-459. [doi: 10.1111/0br.12492] [Medline: 28187246]
Wang Y, 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 2017;8(3):449-462. [FREE Full text] [doi:
10.3945/an.116.014100] [Medline: 28507010]

Antoun J, Itani H, Alarab N, Elsehmawy A. The effectiveness of combining nonmobile interventions with the use of
smartphone apps with various features for weight loss: systematic review and meta-analysis. IMIR Mhealth Uhealth. Apr
08, 2022;10(4):e35479. [FREE Full text] [doi: 10.2196/35479] [Medline: 35394443]

Cavero-Redondo |, Martinez-Vizcaino V, Fernandez-Rodriguez R, Saz-Lara A, Pascual-Morena C, Alvarez-Bueno C.
Effect of behavioral weight management interventions using lifestyle mHealth self-monitoring on weight loss: a systematic
review and meta-analysis. Nutrients. Jul 03, 2020;12(7):1977. [FREE Full text] [doi: 10.3390/nu12071977] [Medline:
32635174]

Athanasiadis DI, Carr RA, Smith C, Dirks RC, Hilgendorf W, Stefanidou MN, et al. Social support provided to bariatric
surgery patients through a Facebook group may improve weight loss outcomes. Surg Endosc. Oct 2022;36(10): 7652-7655.
[FREE Full text] [doi: 10.1007/s00464-022-09067-3] [Medline: 35182215]

Petkovic J, Duench S, Trawin J, Dewidar O, Pardo Pardo J, Simeon R, et al. Behavioural interventions delivered through
interactive social mediafor health behaviour change, health outcomes, and health equity in the adult population. Cochrane

https://www.researchprotocols.org/2025/1/e69264 JMIR Res Protoc 2025 | vol. 14 | 69264 | p. 8

(page number not for citation purposes)


https://air.unimi.it/handle/2434/776344
https://air.unimi.it/handle/2434/776344
http://dx.doi.org/10.1016/S0140-6736(20)30752-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33069327&dopt=Abstract
https://www.who.int/data/gho/data/indicators
http://dx.doi.org/10.4314/ijmu.v6i2.68186
http://dx.doi.org/10.1080/09637480410001666450
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14985180&dopt=Abstract
https://europepmc.org/abstract/MED/32377511
http://dx.doi.org/10.5334/aogh.2755
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32377511&dopt=Abstract
https://journals.healio.com/doi/abs/10.3928/24748307-20240521-01?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.3928/24748307-20240521-01
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38852072&dopt=Abstract
http://dx.doi.org/10.1001/jama.282.16.1523
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10546691&dopt=Abstract
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.jmir.org/2021/6/e25529/
http://dx.doi.org/10.2196/25529
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34075879&dopt=Abstract
http://dx.doi.org/10.1016/s0002-9343(98)00190-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9727822&dopt=Abstract
https://www.ahajournals.org/doi/abs/10.1161/01.cir.0000437739.71477.ee?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://www.ahajournals.org/doi/abs/10.1161/01.cir.0000437739.71477.ee?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1161/01.cir.0000437739.71477.ee
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24222017&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.1038/oby.2008.224
http://dx.doi.org/10.1038/oby.2008.224
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18421273&dopt=Abstract
https://europepmc.org/abstract/MED/25196407
http://dx.doi.org/10.1111/obr.12203
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25196407&dopt=Abstract
http://dx.doi.org/10.2105/AJPH.2018.304646
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30699018&dopt=Abstract
http://dx.doi.org/10.1111/obr.12492
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28187246&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2161-8313(22)00676-7
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://mhealth.jmir.org/2022/4/e35479/
http://dx.doi.org/10.2196/35479
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35394443&dopt=Abstract
https://www.mdpi.com/resolver?pii=nu12071977
http://dx.doi.org/10.3390/nu12071977
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32635174&dopt=Abstract
https://europepmc.org/abstract/MED/35182215
http://dx.doi.org/10.1007/s00464-022-09067-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35182215&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Usui et d

23.
24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Database Syst Rev. May 31, 2021;5(5):CD012932. [FREE Full text] [doi: 10.1002/14651858.CD012932.pub2] [Medline:
34057201]

The Mobile Economy Sub-Sahara Africa. London, United Kingdom. GSM Association; 2020.

Catley D, Puoane T, Tsolekile L, Resnicow K, Fleming KK, Hurley EA, et al. Evaluation of an adapted version of the
Diabetes Prevention Program for low- and middle-income countries: acluster randomized trial to evaluate "L ifestyle Africa’
in South Africa. PLoS Med. Apr 2022;19(4):e1003964. [FREE Full text] [doi: 10.1371/journal.pmed.1003964] [Medline:
35427357)

Herrmann A, Gonnet A, Millogo RM, d'Arc Kabré WJ, Beremwidougou TR, Coulibaly |, et al. Sustainable dietary weight
lossintervention and its effects on cardiometabolic parameters and greenhouse gas emissions: study protocol of arandomised
controlled trial with overweight and obese adultsin Ouagadougou, BurkinaFaso. BMJOpen. Apr 04, 2023;13(4):e070524.
[FREE Full text] [doi: 10.1136/bmjopen-2022-070524] [Medline: 37015795]

Prochaska JO, Velicer WF. The transtheoretical model of health behavior change. Am JHealth Promot. 1997;12(1):38-48.
[doi: 10.4278/0890-1171-12.1.38] [Medline: 10170434]

FitNow Inc. Lose It! 2008. URL: https://www.loseit.com/ [accessed 2024-01-30]

Hill C, Weir BW, Fuentes LW, Garcia-Alvarez A, Anouti DP, Cheskin LJ. Relationship between weekly patterns of caloric
intake and reported weight loss outcomes: retrospective cohort study. IMIR Mhealth Uhealth. Apr 16, 2018;6(4):e83.
[FREE Full text] [doi: 10.2196/mhealth.8320] [Medline: 29661750]

Ceci L. Most popular global mobile messaging apps 2025. Statista. Feb 21, 2025. URL : https://www.stati sta.com/stati stics/
258749/most-popul ar-gl obal -mobil e-messenger-apps/ [accessed 2025-03-08]

Stay connected. WhatsApp. 2024. URL : https.//www.whatsapp.com/stayconnected [accessed 2024-01-31]

Sartori AC, Rodrigues Lucena TF, Lopes CT, Picinin Bernuci M, Yamaguchi MU. Educational intervention using on
medication adherence in hypertension and diabetes patients: arandomized clinical trial. Telemed J E Health. Dec
2020;26(12):1526-1532. [doi: 10.1089/tmj.2019.0305] [Medline: 32155382]

Ange CC, Okpala Cl, Enechukwu NA, Ezgjiofor OI, Malachy DE, Nwiyi OK. The impact of WhatsApp as a health
education tool in albinism: interventional study. IMIR Dermatol. Nov 21, 2023;6:e49950. [FREE Full text] [doi:
10.2196/49950] [Medline: 37988154]

Guide National De Recettes: A Base d’ Aliments Locaux pour la Prise en Charge Nutritionnelle des Adolescents et Adultes.
Abidjan, Cote d'lvoire. Ministere de la santé et de I'Hygiéne publique de Cote d'lvoire; Jul 2017:S34.

Mastellos N, Gunn LH, Felix LM, Car J, Majeed A. Transtheoretical model stages of change for dietary and physical
exercise modification in weight loss management for overweight and obese adults. Cochrane Database Syst Rev. Feb 05,
2014;2014(2):CD008066. [FREE Full text] [doi: 10.1002/14651858.CD008066.pub3] [Medline: 24500864]

Norcross JC, Krebs PM, Prochaska JO. Stages of change. J Clin Psychol. Feb 2011;67(2):143-154. [doi: 10.1002/jclp.20758]
[Medline: 21157930]

Prochaska JO, DiClemente CC. Stages and processes of self-change of smoking: toward an integrative model of change.
J Consult Clin Psychol. Jun 1983;51(3):390-395. [doi: 10.1037//0022-006x.51.3.390] [Medline: 6863699]

Allen JK, Stephens J, Dennison Himmelfarb CR, Stewart KJ, Hauck S. Randomized controlled pilot study testing use of
smartphone technology for obesity treatment. JObes. 2013;2013:151597. [doi: 10.1155/2013/151597] [Medline: 24392223]
Mann JI, Riccardi G. Evidence-based European guidelines on diet and diabetes. Nutr Metab Cardiovasc Dis. Dec
2004;14(6):332-333. [doi: 10.1016/s0939-4753(04)80022-x] [Medline: 15853116]

American Diabetes Association. 3. Foundations of care and comprehensive medical evaluation. Diabetes Care. Jan 2016;39
Suppl 1:S23-S35. [doi: 10.2337/dc16-S006] [Medline: 26696676]

Senegal Enquéte Démographique et de Santé Continue (EDS- Continue). Rockville, MD. Agence Nationale dela Statistique
et de la Démographie et ICF; 2019.

République Du Bénin Ciquiéme Enquéte Démographique et de Santé au Bénin (EDSB-V) 2017. Cotonou, Bénin. Institut
National dela Statistique et de I'Analyse Economique/Benin and |CF; 2018.

BurkinaFaso Enquéte Démographique et de Santé 2021. Ouagadougou, Burkina Faso et Rockville, MD. I’ Institut National
de la Statistique et de la Démographie et |CF; 2022.

Togo Enquéte Démographique et de Santé 2013--2014. Rockville, MD. Ministére de la Planification, du Dével oppement
et de I’ Aménagement du Territoire, Ministére de la Santé, et ICF; 2015.

Abbreviations

ACC: American College of Cardiology

AHA: American Heart Association

CONSORT-EHEALTH: Consolidated Standards of Reporting Trialsof Electronic and Mobile Health Applications
and Online Telehealth

NCD: noncommunicable disease

SNS: social networking service

SPIRIT: Standard Protocol Items. Recommendations for Interventional Trials

https://www.researchprotocols.org/2025/1/e69264 JMIR Res Protoc 2025 | vol. 14 | 69264 | p. 9

(page number not for citation purposes)


https://europepmc.org/abstract/MED/34057201
http://dx.doi.org/10.1002/14651858.CD012932.pub2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34057201&dopt=Abstract
https://dx.plos.org/10.1371/journal.pmed.1003964
http://dx.doi.org/10.1371/journal.pmed.1003964
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35427357&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=37015795
http://dx.doi.org/10.1136/bmjopen-2022-070524
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37015795&dopt=Abstract
http://dx.doi.org/10.4278/0890-1171-12.1.38
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10170434&dopt=Abstract
https://www.loseit.com/
https://mhealth.jmir.org/2018/4/e83/
http://dx.doi.org/10.2196/mhealth.8320
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29661750&dopt=Abstract
https://www.statista.com/statistics/258749/most-popular-global-mobile-messenger-apps/
https://www.statista.com/statistics/258749/most-popular-global-mobile-messenger-apps/
https://www.whatsapp.com/stayconnected
http://dx.doi.org/10.1089/tmj.2019.0305
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32155382&dopt=Abstract
https://derma.jmir.org/2023//e49950/
http://dx.doi.org/10.2196/49950
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37988154&dopt=Abstract
https://europepmc.org/abstract/MED/24500864
http://dx.doi.org/10.1002/14651858.CD008066.pub3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24500864&dopt=Abstract
http://dx.doi.org/10.1002/jclp.20758
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21157930&dopt=Abstract
http://dx.doi.org/10.1037//0022-006x.51.3.390
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6863699&dopt=Abstract
http://dx.doi.org/10.1155/2013/151597
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24392223&dopt=Abstract
http://dx.doi.org/10.1016/s0939-4753(04)80022-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15853116&dopt=Abstract
http://dx.doi.org/10.2337/dc16-S006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26696676&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Usui et d

TOS: The Obesity Society
VAS: visual analog scale

Edited by A Schwartz; submitted 26.11.24; peer-reviewed by H Abe; commentsto author 06.02.25; revised version received 19.02.25;
accepted 24.02.25; published 18.03.25

Please cite as:

Usui R, Aomori M, Kanamori S, Watabe S, Sehi BTJ, Kawano K, Kanoya Y

Evaluation of a Smartphone-Based Weight Loss Intervention with Telephone Support for Merchant Women Wth Obesity in Cote
d'lvoire: Protocol for a Randomized Controlled Trial

JMIR Res Protoc 2025;14:e69264

URL: https://www.researchprotocols.org/2025/1/e69264

doi: 10.2196/69264

PMID:

©Rui Usui, Maki Aomori, Shogo Kanamori, Setsuko Watabe, Bi TraJamal Sehi, Kei Kawano, YukaKanoya. Originally published
in IMIR Research Protocols (https://www.researchprotocols.org), 18.03.2025. This is an 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 Research Protocals, is
properly cited. The complete bibliographic information, alink to the original publication on https://www.researchprotocols.org,
aswell asthis copyright and license information must be included.

https://www.researchprotocols.org/2025/1/e69264 JMIR Res Protoc 2025 | vol. 14 | 69264 | p. 10
(page number not for citation purposes)

RenderX


https://www.researchprotocols.org/2025/1/e69264
http://dx.doi.org/10.2196/69264
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

