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Abstract

Background: Metabolic syndrome (MetS) is defined by the presence of at least 3 out of 5 clinical risk factors, including
abdominal obesity, elevated blood pressure, high fasting glucose, elevated triglycerides, and low high-density lipoprotein
cholesteral. Individuals with MetS face significantly increased risks of cardiovascular disease, type 2 diabetes, and all-cause
mortality.

Objective: This study aimsto explore the multilevel factors influencing individuals engagement in self-management of MetS.
Specifically, it seeks to identify key barriers and facilitators to effective self-management and to assess participants’ attitudes
toward the use of digital health tools in supporting disease management.

Methods: Thisqualitative descriptive study will be conducted at 2 international sites: the University of Memphis (United States)
and King Saud bin Abdulaziz University for Health Sciences (Saudi Arabia), in collaboration with local primary care clinics.
Participants will be recruited using purposive sampling with a maximum variation strategy, aiming for 20 to 30 individual s per
sitewho meet eligibility criteria. Datawill be collected through semi-structured, 60-minute one-on-oneinterviews. An abductive
thematic analysis approach (integrating both inductive and deductive reasoning) will be used to analyze the data with NVivo 15
software.

Results: This study will begin participant enrollment in August 2026. Thematic analysis will be used to examine barriers and
facilitators to MetS self-management and participants’ views on digital health tools across 2 international sites.

Conclusions: Findings will offer culturally grounded insights into how social, dietary, and familial factors influence chronic
disease management. This knowledge can inform the design of equitable, context-sensitive digital health interventions.
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Introduction

Background

Metabolic syndrome (MetS) is the co-occurrence of at least 3
out of 5 risk factors, as established by the National Cholesterol
Education Program Adult Treatment Panel 111 (NCEP ATP 1)
[1,2]. The 5 risk factors are abdomina obesity (waist
circumference >102 cm [>40 inches] in men or >88 cm [>35
inches] in women), elevated blood pressure (=130/85 mm Hg
or use of antihypertensive medication), high fasting glucose
(=100 mg/dL or previously diagnosed diabetes), elevated
triglycerides (=150 mg/dL), and low high-density lipoprotein
cholesterol (<40 mg/dL in men or <50 mg/dL in women) [1].
MetS significantly elevates the risk of cardiovascular diseases
(2-fold in men), type 2 diabetes (>4-fold), and all-cause
mortality [3,4].

The overall prevalence of MetS in the United States is 39.8%
among adults (40.6% in men and 39.1% in women) [5]. The
weighted prevalence varies significantly by age (22% in young
adults and 56% in people aged 60 years or older), ethnicity
(highest in Hispanic populations), and socioeconomic status
(higher among those with lower educational attainment and
income) [5].

The globa prevalence of MetS shows significant regional
variations, reflecting differencesin urbanization, lifestyle, and
socioeconomic development [6]. The Middle East faces a
substantial burden of MetS, with areported prevalence ranging
from approximately 15% to more than 60%, depending on the
country, diagnostic criteria, and population subgroups [7]. For
example, MetS prevalence estimates are 33.6% in Palestine and
44.1% in Jordan [8,9]. Using the NCEP ATP Il criteria, the
prevalence of MetSin Saudi Arabiais 39.9% (45% in men and
35.4% in women) [10]. In the Asia-Pacific region, the
prevalence of MetS ranges from 12% to 37% based on national
surveys, with higher ratestypically observed in urban areasand
among women [11]. In South Asia, a systematic review noted
prevalenceratesashigh as 26.1%[12]. In Africa, the prevalence
of MetS varies substantially depending on diagnostic criteria,
population setting, and comorbid conditions, with reported
ranges from 12% in Ethiopia to more than 50% among some
urban and hypertensive populations in Nigeria [13]. In Latin
America, the urban prevalence of MetS in large cities ranges
from 14% in Quito to 27% in Mexico City [6]. On the basis of
data from adults in 10 European countries, the prevalence of
MetS is 24.3% [14]. These regiona disparities underscore the
need for culturally and contextually tailored public health
interventions and the development of standardized diagnostic
criteria to monitor and address the burden of MetS more
effectively.

Social determinants of health significantly shape MetS
outcomes. The World Health Organization defines socia
determinants as the conditions in which people are born, grow,
work, live, and age [15]. Lifestyle and environmental factors,
such as diet, physica activity, sedentary habits, and
socioeconomic  conditions, are widely recognized as
predisposing risksto MetS [16-19]. Socioeconomic disparities
intensify these chalenges and make engagement in and
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sustainability of lifestyle changes more difficult [5,19,20]. For
instance, people in the United States with lower income face
cost barriers that may contribute to transportation difficulties
and limited access to healthy foods and preventive care
[5,19,20]. A recent study by Maet a [18] found that adultswith
MetS who experienced the highest levels of cumulative social
disadvantage faced more than twice the risk of
cardiocerebrovascular mortality compared with those with the
least disadvantage. Social disadvantage was assessed across 5
domains of social determinants of health, including economic
stability, education, health care access, neighborhood
environment, and social context [18]. In Saudi Arabia, rapid
urbanization and modernization have contributed to decreased
physical activity and a shift away from traditional dietary
patterns toward the consumption of energy-dense and
nutrient-poor foods [21,22]. These lifestyle changes represent
key risk factors associated with the rising preval ence of chronic
diseases [21-23]. Cultural traditions in Saudi Arabia
emphasizing hospitality and shared meals can encourage
overeating, while family expectations, social norms, and health
literacy challenges shape dietary behaviors and readiness to
adopt healthier lifestyles[24].

Effective and sustainable management strategies, including
lifestyle changes (dietary modification, increased physical
activity, and weight control) are essential for managing and
preventing MetS[20,25]. Digital health tools (eg, mobile health
apps, wearable trackers, SMS text reminders, and telehealth
coaching) areincreasingly being integrated into chronic disease
management models[26,27]. These technol ogies offer scalable
and accessible solutions to support sustained behavior change
[26,27]. Their growing adoption reflects a shift toward more
personalized and proactive approaches to health care delivery
[28,29]. Digital health interventions have been associated with
improved glycemic control, weight, waist circumference, and
blood pressure among adults with chronic conditions such as
type 2 diabetes [25]. However, most research has focused on
high-income settings, with limited inclusion of lower-income
and ethnically diverse populations [26,27,30,31].

Qualitative research highlights critical barriers to using digital
health tools, including digital literacy, limited access to
smartphones or reliableinternet access, lack of culturally tailored
content, privacy concerns, and varying levels of trust in
technology acrossdifferent countries[27,29,32]. Martinez Leal
et al [33] reported that US Hispanic adults preferred culturally
relevant, bilingual content that aligned with traditional dietary
practices and family-centered values. This highlights the
importance of tailoring interventions to cultural contexts to
ensure true patient-centered care [33]. Age has a so been found
to be associated with acceptability of digital health tools; for
instance, older adults with MetS may encounter barriers to
digital engagement due to low health literacy and preference
for in-person guidance [32]. These factors should be considered
when designing evidence-based digital health interventions to
ensure that they are culturally and contextualy responsive to
support equitable access, engagement, and ultimately improved
health outcomes.

Despite the promise of digital health for supporting MetS
management, significant barriers to self-management and
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adoption of these tools remain underexplored, particularly in
culturally diverse international settings, such as within the
United States and the Middle East [24,34]. Self-management
practices can vary substantially across populations due to
differencesin health beliefs, social norms, economic status, and
health care infrastructures [24,35]. This underscores the need
for qualitative research to investigate barriers and facilitators
to MetS self-management and to gain a better understanding of
perceptions and use of digital health tools in diverse cultural
contexts. Such research will be essential for guiding the design
of equitable, culturally responsive, and practically effective
digital interventions. Therefore, this qualitative study aims to
explore cross-cultural perspectives on MetS self-management
by examining 2 socioculturaly distinct populations: adults
residing in the United States and adultsin the Middle East (with
an emphasis on Saudi Arabia).

Conceptual Models

To fully understand the complex and interdependent factors
influencing the self-management of MetS, this study adoptsthe
ecological model as a framework of inquiry. The ecological
model considers self-management behavior as a product of
dynamic interactions across multiple levels of influence [36].
Theseincludeindividual-level factors (eg, motivation and digital
literacy), interpersonal factors (eg, family and peer support),
and broader structural forces (eg, health care infrastructure and
sociocultural norms) [31-33,36]. While the ecological model
has been used in various forms, the framework applied here
focuses on how contextual environments shape personal health
practices and technology engagement [31,37]. For instance,
barriers such asalack of digital skills or time constraints exist
at the individua level, while facilitators such as family
encouragement and culturally tailored interventions emerge at
theinterpersona and community levels[33,38]. Theecological
lens supports a holistic inquiry into how personal, social, and
environmental determinants influence behavior, making it
particularly valuable for understanding the uptake and impact
of digital health tools across culturally diverse populations.

The capability, opportunity, motivation—behavior (COM-B)
model is used to guide the understanding of the whole system
behind behavioral change needs [39]. This model will help to
improve intervention design by understanding the nature of
people's attitudes toward the use of digita tools for the
management of MetS. Thisunderstanding will help characterize
interventions and their components [39]. Therefore, this will
be a starting point for understanding the different types of
interventions that are likely to be effective as a basis for
intervention design [39]. The COM-B system suggests that
capability (C), opportunity (O), and motivation (M) interact to
generate abehavior (B) [39]. Capability includesanindividua’s
psychological and physical capacity to engage in the behavior
[39]. Motivation includes habitual processes, emotional
responding, and anal ytic decision-making processesthat support
the engagement in a behavior [39]. Opportunity focuses on
outside factors that make the behavior possible to engage in
[39].
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Aims and Research Questions

This study aims to understand the multilevel factors that shape
individuals' engagement in M etS self-management. In particular,
the study focuses on finding barriers and facilitatorsto effective
self-management and evaluating attitudes toward using digital
health tools to support disease self-management. To address
these objectives, the following research questions guide this
study.

« Question 1. What are the key barriers and facilitators to
MetS self-management among individuals in the United
States and the Middle East? This question seeksto identify
individual, interpersonal, organizational, and community
factors influencing self-care practices.

«  Question 2; What individual, interpersonal, and community
influences shape the adoption and use of digital tools for
MetS management? This question investigates how family
dynamics, religious practices, traditional beliefs, and
socioeconomic realities mediate the effectiveness of digital
health interventions [19,40].

«  Question 3: How do attitudes toward digital health tools
vary between the 2 populations, and what factors shape
their acceptance or rejection? This question will explore
capabilities, opportunities, and motivations in relation to
perceptions of technology usefulness, ease of use,
trustworthiness, and cultural relevance, especialy in light
of challenges such as low digital literacy, infrastructure
gaps, and trust issues [32,39,41].

Methods

Study Approach

Thisstudy uses aqualitative descriptive methodol ogy to explore
participants’ experiences in managing MetS, including the
factors that facilitate or hinder their management, as well as
their engagement with digital health technologies [42]. The
study will be conducted across 2 international collaborating
sites: The University of Memphis in the United States, in
partnership with alocal primary care clinic, and King Saud bin
Abdulaziz University for Health Sciences (KSAU-HS) in Saudi
Arabia. Qualitative descriptive methodology was selected to
allow for an in-depth, practice-oriented understanding of
participants’ lived experiences without imposing restrictive
theoretical interpretation, which is appropriate for the
cross-cultural exploration of chronic disease self-management
and digital health engagement [42,43].

Participants

Participants will be digible for inclusion in the study if they
meet one of the following 2 criteriafor having MetS:

«  Criterion 1. adocumented diagnosis of MetS by aphysician,
identified through the International Classification of
Diseases, Tenth Revision code E88.81.

«  Criterion 2: at the time of recruitment, participants must
exhibit at least three of the following five risk factor
categories: (1) abdomina obesity defined as a waist
circumference >102 cm (>40 inches) in men or >88 cm
(>35inches) in women for people in the United States and
awaist circumference >94 cm (>37 inches) in men or >80
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cm (>31.5 inches) for peoplein Saudi Arabia; (2) elevated
blood pressure (=130/85 mm Hg or use of antihypertensive
medication); (3) high fasting glucose (=100 mg/dL or
previously diagnosed diabetes); (4) elevated triglycerides
(=150 mg/dL); (5) low high-density lipoprotein chol esterol
(<40 mg/dL in men and <50 mg/dL in women). Waist
circumference thresholds will be studied site specifically
to account for cross-cultural differences in the population;
participantsin the United Stateswill follow the NCEP ATP
[11 threshold, and participantsrecruited in Saudi Arabiawill
follow the International  Diabetes  Federation
recommendations for Middle Eastern populations [1,44].

Participant Recruitment

A designated clinic staff member from each site (United States
and Saudi Arabia) will identify eligible participants who meet
the predefined inclusion criteria, either through areview of the
electronic health records or via referra from the heath care
professional during routine clinic visits. Individuals who mest
the eligibility criteria will be approached by clinic staff, who
will provide information about the study. If the individual
expresses interest in taking part, the staff will obtain written
permission to share their contact information with the research
team. Once permission is granted, the clinic staff will forward
the contact information to the designated research team member
at each site. Then, the research team will contact the participant
to schedule the interview and obtain formal informed consent,
emphasizing that participation is completely voluntary. To
further minimize potential power dynamics between patients
and clinic staff, clinic personnel will not beinvolved in obtaining
informed consents or conducting interviews.

Sampling

A purposive sampling technique using a maximum variation
strategy (eg, age, gender, and duration of illness) will be used
to recruit participants [45]. Purposive sampling involves
sel ecting participants who have experience with the phenomenon
of interest, which is MetS self-management in this research
study [45]. The maximum variation strategy is used as eligible
participantswill berecruited from partnering clinicsin 2 distinct
populations [45]. On the basis of information power, the total
number of participants needed for this study can range between
20 and 30 people from each country, with a total of 40 to 60
participants in the study [46]. Information power is based on
five main componentswith the following characteristics needed
for a lower number of participants: (1) narrow study aim, (2)
sample specificity (participants with relevant experience), (3)
use of established theory, (4) strong in-depth interviews, and
(5) in-depth analysis strategy [46].

Information power will be assessed iteratively, with attention
to both within-site and cross-site variations to ensure the
attainment of sufficient depth of information to identify shared
and context-specific themes across the United States and Saudi
Arabia [44]. Recruitment will continue within each site until
sufficient information is gained to answer our research questions,
defined asthe point at which no new substantive themes emerge
within and across sites [46].
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Data Collection and | nterview Procedure

To gather qualitative data, semi-structured, one-on-one
interviews lasting approximately 60 minutes will be conducted
using the devel oped interview protocol (Multimedia Appendix
1). The interview guide includes a brief explanation of digital
health tools (eg, mobile apps, wearable devices, telehealth
platforms, SM Stext message—based support, and patient portals)
and domains, such as perceived usefulness, usability, access or
feasibility, and cultura fit, to ensure conceptual clarity across
participants. Trained interviewers will carry out the interviews
in a private meeting room located either at the designated
university site (The University of Memphis or KSAU-HS) or
at the partnering clinic site. Interviews will be conducted in a
confidential setting, with the presence of an interpreter only
when necessary to facilitate communication. When preferred
by participants or required for logistical reasons, interviews
may aso be conducted virtually via Microsoft Teams or by
phone using the institution’s landline.

All interviews will be audio-recorded using digital recording
equipment, such as a Yeti microphone connected to a
university-owned, password-protected laptop. The recordings
will be securely stored in a university-supported, encrypted
Microsoft OneDrive folder. Access to the recordings will be
restricted to authorized members of the research team and
individuals directly involved in transcription and trandation.
Verbatim transcription will be carried out by either a trusted
professional transcription service or atrained student research
assistant.

Interpretation and Trandation

Interviews conducted in Saudi Arabia will be administered in
Arabic, using atranslated version of the interview protocol. To
ensure linguistic and conceptual equivalence, both the protocol
and the verbatim transcripts will undergo arigoroustrandation
and back-tranglation process, as recommended in cross-cultural
research methodol ogies[47]. Interviews carried out in the United
States will be conducted in English. For participants in the
United States who prefer to communicate in Spanish, a
professional interpreter will facilitate the sessionsusing atriadic
communication moddl (interviewer — interpreter — interviewee,
and vice versa), ensuring accurate and culturally sensitive
exchange throughout the interview process. The interview
protocol will be shared with the interpreter in advance to allow
sufficient time for familiarization and to support consistency in
interpretation.

Theoretical Framework and Cross-Cultural Lens

This study is guided by the ecological model and the COM-B
framework [36,39]. These frameworks support the examination
of MetS self-management and digital health engagement at the
individual, interpersonal, organizational, and cultural levels.
The ecological model will guide the deductive analysis of the
first 2 research questions, which focus on barriers and facilitators
to MetS self-management and theindividual, interpersonal, and
community influences shaping the adoption and use of digital
tools for MetS management.

The COM-B modé will guide the analysis of thethird research
guestion, which examines attitudes toward digital health tools
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and the factors shaping their acceptance or regjection. This
analysis will enable the research team to look at the existing
capabilities related to using digita tools in these 2 different
populations and identify opportunities for improvement based
on people’sintrinsic and extrinsic motivations [39].

Analysis Plan

This study will use an abductive thematic analysis approach,
combining both inductive and deductive methods [48,49]. The
deductive component will be informed by the ecological and
COM-B models, which will serve asframeworksfor organizing
the overarching themes [36]. Simultaneously, the inductive
approach will allow for theidentification and integration of any
emergent themes that may arise directly from the data [49].

Data analysis will be conducted by two trained researchers per
site who will follow these steps. (1) familiarization with data,
(2) generating initial codes, (3) searching for themes, (4)
reviewing themes, (5) defining and naming themes upon
consensus, and (6) producing the report [48]. NVivo software
(version 15; Lumivero) will be used to analyze the data.

The 2 researchers at each site will independently code aninitial
subset of transcripts (approximately 20%) to assess coding
consistency across anaysts. Discrepancies will be discussed
and resolved through consensus. A shared codebook will be
devel oped and refined iteratively throughout the analysis process
to promote consistency across sites. The data analysis teams
from both sites will meet regularly to review the initia
codebook, discuss similarities and differences in coding, and
resolve discrepancies. Throughout this process, the researchers
will remain mindful that certain themes may emerge in one
country but not the other. The research team will maintain
reflexive memos throughout data collection and analysis to
document  positionality, assumptions, and analytic
decision-making, particularly in relation to cross-cultural
interpretation. The study will be reported in accordance with
the Consolidated Criteria for Reporting Qualitative Research
(COREQ) [50].

Ethical Considerations

Ingtitutional review board (IRB) approval will first be obtained
from the University of Memphis for all study sites and
procedures. Following thisinitial approval, IRB clearance will
be sought from KSAU-HS, aswell asfrom its partnering clinic
if required. Additional IRB approval from partnering clinics
will be obtained if required by institutional policy.

Possible risks include discomfort when discussing personal
health experiences. Given the cross-cultural nature of the study,
interviewerswill conduct discussionswith sensitivity to cultural
norms related to diet, family roles, and health beliefs.
Participants may decline to answer any question or discontinue
participation at any time without giving a reason and with no
impact on their clinical care. All datawill be deidentified prior
to analysis and securely stored to protect confidentiality,
including during cross-country data transfer. Access to
identifiable datawill be confined to authorized members of the
research team, and no identifiable information will be shared
between study sites. Recordings will be deleted once the
transcripts have been validated by the research team and it has
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been determined that there is no need to retain them, which will
occur within 1 year of the start of the study.

Results

IRB approval is anticipated to be obtained from the University
of Memphis by the end of July 2026, followed by local IRB
approval from KSAU-HS and partnering clinics as required,
with participant enrollment is scheduled to begin in August
2026 and will continue until sufficient information power is
achieved and no new substantive themes emerge. Datacollection
will start immediately upon participant recruitment. Data
familiarization will begin soon after receiving the written
transcripts, and datawill be analyzed starting in November 2026
using thematic analysis, supported by NVivo software (version
15). The findings from this study are expected to provide
valuable insights into the unique barriers and facilitators
influencing self-management of MetS across 2 international
populations. Additionally, the study will explore participants
perspectives on the use of digital health technologies in
managing their condition, contributing to the development of
culturally informed and contextually relevant interventions.

Discussion

The significance of thisinquiry liesin its potential to provide
culturally nuanced insights that can inform tailored,
patient-centered intervention designs. Evidence shows that
cultural dietary habits, health beliefs, and familial structures
deeply influence patients' willingness and ability to adopt
lifestyle changes and the use of digital toolsfor chronic disease
management [32,33]. Understanding these dynamics across
different contexts will contribute to the global health literature
and support the development of equitable digital health
interventions sensitive to local realities.

Building on this foundation, this study aims to identify
multilevel factors that influence MetS self-management and
engagement with digital health technologiesin 2 distinct health
care and sociocultural settings. These factors are anticipated to
arise at the individual level (eg, health knowledge, motivation,
and technological proficiency), the interpersonal level (eg,
family support and prevailing social norms), and the health care
system level (eg, access to care, hedth care provider
communication, and the availability of digital tools)
[22,25,31,33,36,39-41]. Comparative analysis between the
United States and Saudi Arabia is expected to revea both
common challenges and context-specific influences shaped by
cultural differences and health care delivery systems.

This study offers several strengths, such as its cross-cultural
design, application of theory-informed qualitative methods, and
recruitment of participants from real-world clinical
environments. Nonetheless, certain limitations must be
acknowledged. As a qualitative investigation, the findings will
not be statistically generalizable, and despite theimplementation
of rigorous trandlation procedures, some linguistic or cultural
nuances may not be fully captured. As a protocol, this
manuscript describes planned methodologies rather than
presenting empirical results. Furthermore, the use of site-specific
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waist circumference thresholds may limit strict comparability  clinical relevance within each setting.
across study sites, however, it may enhance contextual and

Funding
This study received no external funding.

Authors Contributions

Conceptualization: AA

Methodology: AA, NA, MA

Writing—original draft: AA, 10-C

Writing—review and editing: AA, 10-C, MF, NA, MA, AAE-M, AJ
All authors have approved the manuscript for submission.

Conflictsof Interest
None declared.

Multimedia Appendix 1

Interview protocol.
[DOCX File, 23 KB-Multimedia Appendix 1]

References

1.

10.

11.

12.

13.

Third report of the National Cholesterol Education Program (NCEP) expert panel on detection, evaluation, and treatment
of high blood cholesterol in adults (adult treatment pandl I11) final report. Circulation. Dec 17, 2002;106(25):3143. [doi:
10.1161/circ.106.25.3143]

Grundy SM, Brewer HBJ, Cleeman JI, Smith SCJ, Lenfant C, American Heart Association, et al. National Heart, Lung,
Blood Institute. Definition of metabolic syndrome: report of the National Heart, Lung, and Blood | nstitute/American Heart
Association conference on scientific issues related to definition. Circulation. Jan 27, 2004;109(3):433-438. [doi:
10.1161/01.CIR.0000111245.75752.C6] [Medline: 14744958]

LakkaHM, Laaksonen DE, LakkaTA, Niskanen LK, Kumpusalo E, Tuomilehto J, et al. The metabolic syndrome and total
and cardiovascular disease mortality in middle-aged men. JAMA. Dec 04, 2002;288(21):2709-2716. [doi:
10.1001/jama.288.21.2709] [Medline: 12460094]

Wilson PW, D'Agostino RB, Parise H, Sullivan L, Meigs JB. Metabolic syndrome as a precursor of cardiovascular disease
and type 2 diabetesmdllitus. Circulation. Nov 15, 2005;112(20):3066-3072. [doi: 10.1161/CIRCULATIONAHA.105.539528]
[Medline: 16275870]

Liang X, Or B, Tsoi MF, Cheung CL, Cheung BM. Prevalence of metabolic syndrome in the United States National Health
and Nutrition Examination Survey 2011-18. Postgrad Med J. Aug 22, 2023;99(1175):985-992. [doi: 10.1093/postmj/ggad008]
[Medline: 36906842]

Saklayen MG. The global epidemic of the metabolic syndrome. Curr Hypertens Rep. Feb 26, 2018;20(2):12. [FREE Full
text] [doi: 10.1007/s11906-018-0812-z] [Medline; 29480368]

Sliem HA, Ahmed S, Nemr N, El-Sherif |. Metabolic syndrome in the Middle East. Indian J Endocrinol Metab. Jan
2012;16(1):67-71. [FREE Full text] [doi: 10.4103/2230-8210.91193] [Medline: 22276254]

Abu Sham'aRA, Darwazah AK, Kufri FH, Yassin IH, Torok NI. MetS and cardiovascular risk factors among Palestinians
of East Jerusalem. East Mediterr Health J. 2009;15(6):1464-1473. [FREE Full text] [Medline: 20218139]

Ajlouni K, Khader Y, Alyousfi M, Al Nsour M, Batieha A, Jaddou H. Metabolic syndrome amongst adults in Jordan:
prevalence, trend, and its association with socio-demographi ¢ characteristics. Diabetol Metab Syndr. Nov 18, 2020;12(1):100.
[FREE Full text] [doi: 10.1186/s13098-020-00610-7] [Medline: 33292456]

Al-Rubeaan K, Bawazeer N, Al Farsi Y, Youssef AM, Al-YahyaAA, AlQumaidi H, et al. Preval ence of metabolic syndrome
in Saudi Arabia - across sectional study. BMC Endocr Disord. Mar 05, 2018;18(1):16. [FREE Full text] [doi:
10.1186/s12902-018-0244-4] [Medline: 29506520]

Ranasinghe P, Mathangasinghe Y, Jayawardena R, Hills AP, MisraA. Prevalence and trends of metabolic syndrome among
adults in the asia-pacific region: a systematic review. BMC Public Health. Jan 21, 2017;17(1):101. [FREE Full text] [doi:
10.1186/s12889-017-4041-1] [Medline: 28109251]

Aryal N, Wasti SP. The prevalence of metabolic syndrome in South Asia: a systematic review. Int J Diabetes Dev Citries.
Mar 27, 2015;36:255-262. [doi: 10.1007/s13410-015-0365-5]

Okafor Cl. The metabolic syndrome in Africa: current trends. Indian J Endocrinol Metab. Jan 2012;16(1):56-66. [FREE
Full text] [doi: 10.4103/2230-8210.91191] [Medline: 22276253]

https://www.researchprotocol s.org/2026/1/€91903/ JMIR Res Protoc 2026 | vol. 15 | €91903 | p. 6

RenderX

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=resprot_v15i1e91903_app1.docx&filename=4285b31c28fa79f01dee597dcc3dfa9e.docx
https://jmir.org/api/download?alt_name=resprot_v15i1e91903_app1.docx&filename=4285b31c28fa79f01dee597dcc3dfa9e.docx
http://dx.doi.org/10.1161/circ.106.25.3143
http://dx.doi.org/10.1161/01.CIR.0000111245.75752.C6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14744958&dopt=Abstract
http://dx.doi.org/10.1001/jama.288.21.2709
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12460094&dopt=Abstract
http://dx.doi.org/10.1161/CIRCULATIONAHA.105.539528
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16275870&dopt=Abstract
http://dx.doi.org/10.1093/postmj/qgad008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36906842&dopt=Abstract
https://europepmc.org/abstract/MED/29480368
https://europepmc.org/abstract/MED/29480368
http://dx.doi.org/10.1007/s11906-018-0812-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29480368&dopt=Abstract
http://www.ijem.in/article.asp?issn=2230-8210;year=2012;volume=16;issue=1;spage=67;epage=71;aulast=Sliem
http://dx.doi.org/10.4103/2230-8210.91193
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22276254&dopt=Abstract
http://applications.emro.who.int/emhj/1506/15_6_2009_1464_1473.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20218139&dopt=Abstract
https://dmsjournal.biomedcentral.com/articles/10.1186/s13098-020-00610-7
http://dx.doi.org/10.1186/s13098-020-00610-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33292456&dopt=Abstract
https://bmcendocrdisord.biomedcentral.com/articles/10.1186/s12902-018-0244-4
http://dx.doi.org/10.1186/s12902-018-0244-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29506520&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-017-4041-1
http://dx.doi.org/10.1186/s12889-017-4041-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28109251&dopt=Abstract
http://dx.doi.org/10.1007/s13410-015-0365-5
http://www.ijem.in/article.asp?issn=2230-8210;year=2012;volume=16;issue=1;spage=56;epage=66;aulast=Okafor
http://www.ijem.in/article.asp?issn=2230-8210;year=2012;volume=16;issue=1;spage=56;epage=66;aulast=Okafor
http://dx.doi.org/10.4103/2230-8210.91191
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22276253&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Alietal

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Scuteri A, Laurent S, Cucca F, Cockcroft J, Cunha PG, Mafias LR, et a. Metabolic syndrome across Europe: different
clusters of risk factors. Eur J Prev Cardiol. Apr 2015;22(4):486-491. [FREE Full text] [doi: 10.1177/2047487314525529]
[Medline: 24647805]

Social determinants of health. World Health Organization. URL : https://www.who.int/health-topics/
social-determinants-of -heal th [accessed 2026-02-25]

Niu M, Chen J, Hou R, Sun'Y, Xiao Q, Pan X, et al. Emerging healthy lifestyle factors and all-cause mortality among
people with metabolic syndrome and metabolic syndrome-like characteristicsin NHANES. J Trand Med. Apr 01,
2023;21(1):239. [FREE Full text] [doi: 10.1186/s12967-023-04062-1] [Medline: 37005663]

Yang C, JiaX, Wang Y, Fan J, Zhao C, Yang Y, et al. Trends and influence factorsin the prevalence, intervention, and
control of metabolic syndrome among US adults, 1999-2018. BMC Geriatr. Dec 19, 2022;22(1):979. [FREE Full text] [doi:
10.1186/s12877-022-03672-6] [Medline: 36536296]

MaX, Chen S, Guo L, Wang S, Wu J, Wu L, et a. Association between socia determinants of health with the all-cause
and cause-specific (cancer and cardio-cerebrovascular) mortality among the popul ation with metabolic syndrome: NHANES
2005-2018. Diabetol Metab Syndr. Apr 23, 2025;17:136. [doi: 10.1186/s13098-025-01694-9]

Adekunle OA, Schommer JC, Wang Y'S, Yunusa |, Fleming ML, Seoane-Vazquez E, et a. Perceptions of metabolic
syndrome management utilization in relation to patient experience and health-related quality of life. Explor Res Clin Soc
Pharm. May 25, 2024;14:100457. [FREE Full text] [doi: 10.1016/j.rcsop.2024.100457] [Medline: 38868396]

Klein J, Brauer P, Royall D, Israel off-Smith M, Klein D, Tremblay A, et a. Patient experiences of alifestyle program for
metabolic syndrome offered in family medicine clinics: a mixed methods study. BMC Fam Pract. Aug 31, 2018;19(1):148.
[FREE Full text] [doi: 10.1186/s12875-018-0837-z] [Medline: 30170544]

Al-Hazzaa HM. Physical inactivity in Saudi Arabiarevisited: a systematic review of inactivity prevalence and perceived
barriers to active living. Int JHealth Sci (Qassim). 2018;12(6):50-64. [FREE Full text] [Medline: 30534044]

Rahim HF, Sibai A, Khader Y, HwallaN, Fadhil I, Alsiyabi H, et al. Non-communicabl e diseasesin the Arab world. Lancet.
Jan 25, 2014;383(9914):356-367. [FREE Full text] [doi: 10.1016/S0140-6736(13)62383-1] [Medline: 24452044]

LeelM, ShiromaEJ, Labelo F, PuskaP, Blair SN, Katzmarzyk PT. Effect of physical inactivity on major non-communicable
diseases worldwide: an analysis of burden of disease and life expectancy. Lancet. Jul 21, 2012;380(9838):219-229. [FREE
Full text] [doi: 10.1016/S0140-6736(12)61031-9] [Medline: 22818936]

Alodhaib G, Alhusaynan I, Mirza A, Almogbel Y. Qualitative exploration of barriers to medication adherence among
patients with uncontrolled diabetes in Saudi Arabia. Pharmacy (Basel). Jan 11, 2021;9(1):16. [FREE Full text] [doi:
10.3390/pharmacy9010016] [Medline: 33440884]

Kirley K, Sachdev N. Digital health-supported lifestyle change programs to prevent type 2 diabetes. Diabetes Spectr. Nov
2018;31(4):303-309. [FREE Full text] [doi: 10.2337/ds18-0019] [Medline: 30510384]

Lee H, LeeKH, Kim HJ, Youk H, Lee HY. Effective prevention and management tools for metabolic syndrome based on
digital health-based lifestyle interventions using healthcare devices. Diagnostics (Basel). Jul 16, 2022;12(7):1730. [FREE
Full text] [doi: 10.3390/diagnostics12071730] [Medline: 35885634]

Dsouza SM, Venne J, Shetty S, Brand H. Identification of challenges and leveraging mHealth technol ogy, with need-based
solutionsto empower self-management in type 2 diabetes: aqualitative study. Diabetol Metab Syndr. Jul 30, 2024;16(1):182.
[FREE Full text] [doi: 10.1186/s13098-024-01414-9] [Medline: 39080764]

Busnatu , Niculescu AG, Bolocan A, Andronic O, Pantea Stoian AM, Scafa-Udri te A, et al. A review of digital health
and biotelemetry: modern approaches towards personalized medicine and remote health assessment. J Pers Med. Oct 05,
2022;12(10):1656. [FREE Full text] [doi: 10.3390/jpm12101656] [Medline: 36294795]

Ramasawmy M, Sunkersing D, Poole L, Blandford A, Gill P, Khunti K, et a. Healthcare professionals' attitudes towards
digital health interventions and perspectives on digital health inequalitiesin cardiometabolic care: a qualitative study. BMJ
Open. Feb 26, 2025;15(2):€091018. [FREE Full text] [doi: 10.1136/bmjopen-2024-091018] [Medline: 40010817]

Lee K, Chung Y, Kim JS. Research trends on metabolic syndromein digital health care using topic modeling: systematic
search of abstracts. JMed Internet Res. Dec 12, 2024;26:€53873. [ FREE Full text] [doi: 10.2196/53873] [Medline: 39666378]
Daud MH, Yusoff FH, Abdul-Razak S, Baharudin N, Mohamed-Yassin M S, Badlishah-Sham SF, et al. Design, development,
utility and usability testing of the EMPOWER-SUSTAIN Self-Management Mobile App© among primary care physicians
and patients with metabolic syndrome. Digit Health. May 31, 2023;9:20552076231176645. [FREE Full text] [doi:
10.1177/20552076231176645] [Medline: 37312957]

Wu C, Xu R, Cao J, Wang S, Peng S, Wang C, et al. Barriers and facilitators of self-management for older adults living
with type 2 diabetes mellitus: a qualitative study in China. Sci Diabetes Self Manag Care. Feb 2024;50(1):44-55. [doi:
10.1177/26350106231221454] [Medline: 38240230]

Martinez Ledl |, Pillai AB, Foreman JT, Siu KW, Heredia NI, Escalante CP, et al. A qualitative study of the knowledge of
metabolic syndrome, attitudes about lifestyle modifications, and preferencesfor lifestyle interventions among patientswith
cancer and metabolic syndrome. Cancers(Basdl). Sep 13, 2024;16(18):3147. [FREE Full text] [doi: 10.3390/cancers16183147)
[Medline: 39335119]

RisicaPM, McCarthy ML, Barry KL, Oliverio SP, GansKM, De Groot AS. Clinical outcomes of acommunity clinic-based
lifestyle change program for prevention and management of metabolic syndrome: results of the 'Vida Sana/Healthy Life

https://www.researchprotocols.org/2026/1/€91903/ JMIR Res Protoc 2026 | vol. 15 | €91903 | p. 7

(page number not for citation purposes)


https://europepmc.org/abstract/MED/24647805
http://dx.doi.org/10.1177/2047487314525529
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24647805&dopt=Abstract
https://www.who.int/health-topics/social-determinants-of-health
https://www.who.int/health-topics/social-determinants-of-health
https://translational-medicine.biomedcentral.com/articles/10.1186/s12967-023-04062-1
http://dx.doi.org/10.1186/s12967-023-04062-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37005663&dopt=Abstract
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-022-03672-6
http://dx.doi.org/10.1186/s12877-022-03672-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36536296&dopt=Abstract
http://dx.doi.org/10.1186/s13098-025-01694-9
https://digitalcommons.chapman.edu/pharmacy_articles/1067/
http://dx.doi.org/10.1016/j.rcsop.2024.100457
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38868396&dopt=Abstract
https://bmcfampract.biomedcentral.com/articles/10.1186/s12875-018-0837-z
http://dx.doi.org/10.1186/s12875-018-0837-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30170544&dopt=Abstract
https://europepmc.org/abstract/MED/30534044
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30534044&dopt=Abstract
https://core.ac.uk/reader/86431013?utm_source=linkout
http://dx.doi.org/10.1016/S0140-6736(13)62383-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24452044&dopt=Abstract
https://europepmc.org/abstract/MED/22818936
https://europepmc.org/abstract/MED/22818936
http://dx.doi.org/10.1016/S0140-6736(12)61031-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22818936&dopt=Abstract
https://www.mdpi.com/resolver?pii=pharmacy9010016
http://dx.doi.org/10.3390/pharmacy9010016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33440884&dopt=Abstract
https://europepmc.org/abstract/MED/30510384
http://dx.doi.org/10.2337/ds18-0019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30510384&dopt=Abstract
https://www.mdpi.com/resolver?pii=diagnostics12071730
https://www.mdpi.com/resolver?pii=diagnostics12071730
http://dx.doi.org/10.3390/diagnostics12071730
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35885634&dopt=Abstract
https://dmsjournal.biomedcentral.com/articles/10.1186/s13098-024-01414-9
http://dx.doi.org/10.1186/s13098-024-01414-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39080764&dopt=Abstract
https://www.mdpi.com/resolver?pii=jpm12101656
http://dx.doi.org/10.3390/jpm12101656
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36294795&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=40010817
http://dx.doi.org/10.1136/bmjopen-2024-091018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=40010817&dopt=Abstract
https://www.jmir.org/2024//e53873/
http://dx.doi.org/10.2196/53873
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39666378&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/20552076231176645?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/20552076231176645
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37312957&dopt=Abstract
http://dx.doi.org/10.1177/26350106231221454
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38240230&dopt=Abstract
https://www.mdpi.com/resolver?pii=cancers16183147
http://dx.doi.org/10.3390/cancers16183147
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39335119&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Alietal

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

program. PLoS One. Apr 1, 2021;16(4):€0248473. [EREE Full text] [doi: 10.1371/journal.pone.0248473] [Medline:
33793595]

Mahadzir MD, Quek KF, Ramadas A. Comprehending nutrition and lifestyle behaviors of peoplewith metabolic syndrome:
afocus group study. Healthcare (Basel). Aug 30, 2022;10(9):1653. [FREE Full text] [doi: 10.3390/healthcare10091653]
[Medline: 36141266]

Sallis J, Owen N, Fisher E. Ecological models of health behavior. In: Glanz K, Rimer BK, Viswanath RK, editors. Health
Behavior: Theory, Research, and Practice. Hoboken, NJ. John Wiley & Sons; 2015:43-64.

Panizzon M S, Hauger RL, Sailors M, Lyons MJ, Jacobson KC, Murray McKenzie R, et al. A new look at the genetic and
environmental coherence of metabolic syndrome components. Obesity (Silver Spring). Dec 2015;23(12):2499-2507. [FREE
Full text] [doi: 10.1002/0by.21257] [Medline: 26524476]

Chen D, Zhang H, Cui N, Song F, Tang L, Shao J, et al. Devel opment of abehavior change intervention to improve physical
activity adherence in individual s with metabolic syndrome using the behavior change wheel. BMC Public Health. Sep 14,
2022;22(1):1740. [FREE Full text] [doi: 10.1186/s12889-022-14129-1] [Medline: 36104817]

Michie S, van Stralen MM, West R. The behaviour change wheel: anew method for characterising and designing behaviour
change interventions. Implement Sci. Apr 23, 2011;6:42. [FREE Full text] [doi: 10.1186/1748-5908-6-42] [Medline:
21513547]

LiuY, Jiang J, You W, Gong D, Ma X, Wu M, et a. Exploring facilitators and barriers to self-management engagement
of Chinese people with type 2 diabetes mellitus and poor blood glucose control: adescriptive qualitative study. BMC Endocr
Disord. Nov 26, 2022;22(1):294. [FREE Full text] [doi: 10.1186/s12902-022-01214-0] [Medline: 36435767]

Wang Y, Min J, Khuri J, Xue H, Xie B, A Kaminsky L, et al. Effectiveness of mobile health interventions on diabetes and
obesity treatment and management: systematic review of systematic reviews. IMIR Mhealth Uhealth. Apr 28,
2020;8(4):€15400. [FREE Full text] [doi: 10.2196/15400] [Medline: 32343253]

Colorafi KJ, Evans B. Qualitative descriptive methodsin health science research. HERD. Jul 2016;9(4):16-25. [FREE Full
text] [doi: 10.1177/1937586715614171] [Medline: 26791375]

Doyle L, McCabe C, Keogh B, Brady A, McCann M. An overview of the qualitative descriptive design within nursing
research. JRes Nurs. Aug 2020;25(5):443-455. [FREE Full text] [doi: 10.1177/1744987119880234] [Medline: 34394658]
Alberti KG, Zimmet P, Shaw J. Metabolic syndrome--a new world-wide definition. A consensus statement from the
International Diabetes Federation. Diabet Med. May 2006;23(5):469-480. [doi: 10.1111/].1464-5491.2006.01858.X] [Medline:
16681555]

PalinkasLA, Horwitz SM, Green CA, Wisdom JP, Duan N, Hoagwood K. Purposeful sampling for qualitative data collection
and analysis in mixed method implementation research. Adm Policy Ment Health. Sep 2015;42(5):533-544. [EREE Full
text] [doi: 10.1007/s10488-013-0528-y] [Medline: 24193818]

Malterud K, Siersma VD, Guassora AD. Sample size in qualitative interview studies: guided by information power. Qual
Health Res. Nov 2016;26(13):1753-1760. [doi: 10.1177/1049732315617444] [Medline: 26613970]

Chen HY, Boore JR. Tranglation and back-trandation in qualitative nursing research: methodological review. J Clin Nurs.
Jan 2010;19(1-2):234-239. [doi: 10.1111/].1365-2702.2009.02896.x] [Medline: 19886874]

Vaismoradi M, Turunen H, Bondas T. Content analysis and thematic analysis: implications for conducting a qualitative
descriptive study. Nurs Health Sci. Sep 2013;15(3):398-405. [doi: 10.1111/nhs.12048] [Medline: 23480423]
Timmermans S, Tavory |. Theory construction in qualitative research: from grounded theory to abductive analysis. Sociol
Theory. Sep 10, 2012;30(3):167-186. [doi: 10.1177/0735275112457914]

Tong A, Sainsbury P, Craig J. Consolidated criteriafor reporting qualitative research (COREQ): a 32-item checklist for
interviews and focus groups. Int J Qual Health Care. Dec 2007;19(6):349-357. [doi: 10.1093/intghc/mzm042] [Medline:
17872937]

Abbreviations

COM-B: capability, opportunity, motivation—behavior

COREQ: Consolidated Criteriafor Reporting Qualitative Research

IRB: institutional review board

KSAU-HS: King Saud bin Abdulaziz University for Health Sciences

MetS: metabolic syndrome

NCEP ATP I11: Nationa Cholesterol Education Program Adult Treatment Panel 111

https://www.researchprotocol s.org/2026/1/€91903/ JMIR Res Protoc 2026 | vol. 15 | €91903 | p. 8

(page number not for citation purposes)


https://dx.plos.org/10.1371/journal.pone.0248473
http://dx.doi.org/10.1371/journal.pone.0248473
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33793595&dopt=Abstract
https://www.mdpi.com/resolver?pii=healthcare10091653
http://dx.doi.org/10.3390/healthcare10091653
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36141266&dopt=Abstract
https://europepmc.org/abstract/MED/26524476
https://europepmc.org/abstract/MED/26524476
http://dx.doi.org/10.1002/oby.21257
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26524476&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-022-14129-1
http://dx.doi.org/10.1186/s12889-022-14129-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36104817&dopt=Abstract
https://implementationscience.biomedcentral.com/articles/10.1186/1748-5908-6-42
http://dx.doi.org/10.1186/1748-5908-6-42
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21513547&dopt=Abstract
https://bmcendocrdisord.biomedcentral.com/articles/10.1186/s12902-022-01214-0
http://dx.doi.org/10.1186/s12902-022-01214-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36435767&dopt=Abstract
https://mhealth.jmir.org/2020/4/e15400/
http://dx.doi.org/10.2196/15400
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32343253&dopt=Abstract
https://europepmc.org/abstract/MED/26791375
https://europepmc.org/abstract/MED/26791375
http://dx.doi.org/10.1177/1937586715614171
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26791375&dopt=Abstract
https://europepmc.org/abstract/MED/34394658
http://dx.doi.org/10.1177/1744987119880234
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34394658&dopt=Abstract
http://dx.doi.org/10.1111/j.1464-5491.2006.01858.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16681555&dopt=Abstract
https://europepmc.org/abstract/MED/24193818
https://europepmc.org/abstract/MED/24193818
http://dx.doi.org/10.1007/s10488-013-0528-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24193818&dopt=Abstract
http://dx.doi.org/10.1177/1049732315617444
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26613970&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2702.2009.02896.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19886874&dopt=Abstract
http://dx.doi.org/10.1111/nhs.12048
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23480423&dopt=Abstract
http://dx.doi.org/10.1177/0735275112457914
http://dx.doi.org/10.1093/intqhc/mzm042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17872937&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Alietal

Edited by J Sarvestan; submitted 21.Jan.2026; peer-reviewed by B Ali, J Dai; comments to author 04.Feb.2026; revised version
received 25.Feb.2026; accepted 26.Feb.2026; published 24.Jun.2026

Please cite as.

Ali A, Ogbuiyi-Chima |, Faisal M, Alwatban N, Alhabas M, EI-Metwally AA, Joshi A

Cross-Cultural Perspectives on Metabolic Syndrome Management and Attitudes Toward Using Digital Health Tools in Two Distinct
Populations: Protocol for a Qualitative Descriptive Study

JMIR Res Protoc 2026; 15:€91903

URL: https.//mww.researchprotocols.org/2026/1/€91903/

doi: 10.2196/91903

PMID:

©Asma Ali, Ifeanyichukwu Ogbuiyi-Chima, Mohammad Faisal, Noof Alwatban, Maryam Alhabas, Ashraf A El-Metwally,
Ashish Joshi. Originally published in IMIR Research Protocols (https.//www.researchprotocols.org), 24.Jun.2026. 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 Protocols, is properly cited. The compl ete bibliographic information,

alink to the original publication on https.//www.researchprotocols.org, as well asthis copyright and license information must be
included.

https://www.researchprotocol s.org/2026/1/€91903/ JMIR Res Protoc 2026 | vol. 15 | €91903 | p. 9
(page number not for citation purposes)

RenderX


https://www.researchprotocols.org/2026/1/e91903/
http://dx.doi.org/10.2196/91903
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/

