L) PHR

Public Health Reviews
REVIEW

published: 28 April 2026

doi: 10.3389/phrs.2026.1609172

SSPH+

SWISS SCHOOL OF
PURLIC HEAITH

OPEN ACCESS

Edited by:
Katarzyna Czabanowska,
Maastricht University, Netherlands

Reviewed by:

Peter Francis Raguindin,
University of Lucerne, Switzerland
Blanca Salinas-Roca,

Universitat de Lleida, Spain

*Correspondence
Leila Cheikh Ismail,
Icheikhismail@sharjah.ac.ae

Received: 08 October 2025
Revised: 10 March 2026
Accepted: 10 April 2026
Published: 28 April 2026

Citation:

Alhebsi AS, Osaili TM, Papandreou D,
Zeb F, Mohamad MN, Alkaabi MS,
Stojanovska L, Al Dhaheri AS and
Cheikh Ismail L (2026) A Narrative
Review on Dietary and Lifestyle
Contributors to Non-Communicable
Diseases in Gulf Cooperation
Council Countries.

Public Health Rev. 47:1609172.
doi: 10.3389/phrs.2026.1609172

®

Check for
updates

A Narrative Review on Dietary and
Lifestyle Contributors to
Non-Communicable Diseases in Gulf
Cooperation Council Countries

Aaesha Salem Alhebsi’, Tareq M. Osaili"?, Dimitrios Papandreou’, Falak Zeb?,
Maysm N. Mohamad®, Makhayel Sultan Alkaabi’, Lily Stojanovska®, Ayesha S. Al Dhaheri*
and Leila Cheikh Ismail"°*

"Department of Clinical Nutrition and Dietetics, College of Health Sciences, University of Sharjah, Sharjah, United Arab Emirates,
2Department of Nutrition and Food Technology, Faculty of Agriculture, Jordan University of Science and Technology, Irbid, Jordan,
3Research Institute for Medical and Health Sciences, University of Sharjah, Sharjah, United Arab Emirates, “Department of
Nutrition and Health, College of Medicine and Health Sciences, United Arab Emirates University, Al Ain, United Arab Emirates,
SInstitute for Health and Sport, Victoria University, Melbourne, VIC, Australia, °Nuffield Department of Women’s and Reproductive
Health, University of Oxford, Oxford, United Kingdom

Objectives: Non-communicable diseases (NCDs) are significant public health issue in the
Gulf Cooperation Council (GCC). This review identified and evaluated dietary and lifestyle
risk factors associated with NCDs across GCC countries.

Methods: Google Scholar, Scopus, Web of Science, and PubMed were systematically
searched for studies published between January 2020 and December 2024.
Methodological quality was assessed using the Critical Appraisal Skills
Programme (CASP).

Results: Twenty studies met the inclusion criteria. Obesity prevalence ranged from 38% to
47% across GCC countries and emerged as a significant risk factor, with notable
socioeconomic association, especially among women. The most prevalent unhealthy
eating practices included excessive consumption of fast, processed, and ultra-processed
foods, energy-dense diets, high-carbohydrate intake, and insufficient fruit and vegetable
consumption. Educational level and income were strongly associated with dietary
behaviors and physical activity. Physical inactivity was also consistently identified as a
key contributor to obesity and NCD risk.

Conclusion: Poor diet and sedentary behavior are major contributors to NCDs in the
GCC. Targeted interventions, public education, promotion of active lifestyles, and
supportive policy reforms are needed for both adults and children.

Keywords: body mass index (BMI), gulf cooperation council (GCC), lifestyle risk factors, non-communicable diseases
(NCDs), physical activity (PA)

Public Health Reviews | Owned by SSPH+ | Published by Frontiers 1

April 2026 | Volume 47 | Article 1609172


http://crossmark.crossref.org/dialog/?doi=10.3389/phrs.2026.1609172&domain=pdf&date_stamp=2026-04-28
http://creativecommons.org/licenses/by/4.0/
mailto:lcheikhismail@sharjah.ac.ae
mailto:lcheikhismail@sharjah.ac.ae
https://doi.org/10.3389/phrs.2026.1609172
https://doi.org/10.3389/phrs.2026.1609172

Alhebsi et al.
INTRODUCTION
Dietary- and lifestyle-related non-communicable diseases

(NCDs) are chronic, non-infectious conditions associated with
poor dietary habits, including obesity, type 2 diabetes (T2D),
cardiovascular diseases, hypertension, dyslipidemia, certain
cancers, and non-alcoholic fatty liver disease [1, 2]. Unlike
infectious diseases, NCDs develop gradually and are often
influenced by genetic, physiological, environmental, lifestyle
and behavioral factors [3]. For that reason, poor nutrition and
lifestyle practices play a pivotal role in the development and
progression of major NCDs [4].

Transition of poor nutrition characterized by increased
consumption of added sugar, salt, and fat, with greater intake
of animal products and ultra-processed foods (UPFs), while
reducing intake of vegetables, fruits, and whole grain food
products, is associated with an increased prevalence of
nutrition related NCDs [5]. In addition, decreasing
physical activity levels increases the risk of NCDs. Obesity,
a significant risk factor for numerous chronic conditions,
since 1975 has tripled globally in 2016 with over 1.9 billion
adults were classified as overweight. [6]. T2D affects more
than 537 million adults worldwide and is projected to rise 46%
by 2045 [7]. NCDs represent the leading cause of mortality
worldwide, accounting for 74% of all global deaths,
approximately 41 million deaths annually [8]. These
chronic conditions have reached epidemic proportions,
with 17 million individuals dying before the age of 70 [9].
Cardiovascular diseases account for most NCDs fatalities,
totaling 17.9 million deaths each year [10]. Nutrition-
related NCDs significantly increase healthcare expenditures
for prevention and treatment. Similarly, it leads to substantial
productivity losses [11, 12].

The GCC countries, including Bahrain, Kuwait, Oman, Qatar,
Saudi Arabia, and the United Arab Emirates, have experienced
socio-economic transformation over recent decades [13]. These
nations have transitioned from predominantly traditional
lifestyles to highly urbanized societies with some of the highest
per capita incomes globally. However, this rapid development has
brought significant public health challenges, particularly in
nutrition-oriented NCDs [14, 15].

Chronic  diseases  progressively =~ dominate  the
epidemiological landscape in GCC countries. Diabetes
prevalence in these nations ranks among the highest in the
world, with estimates between 8% and 22% of individuals are
diagnosed with T2D [16]. Cardiovascular disease mortality
rates show significant regional variation, with Oman
exhibiting the highest rate at 486.3 deaths per 100,000,
followed by Qatar (337.3/100,000) and Saudi Arabia (332.1/
100,000), while Bahrain reports the lowest at 240.9 deaths per
100,000 [17]. Ischemic heart diseases and strokes are the
leading causes of CVD-related deaths in the GCC,
accounting for over 78% of the total deaths [18]. Cancer
incidence also varies across the region, with breast cancer
rates increasing over time among women in most GCC
countries, particularly in Bahrain, Kuwait, and Qatar [19].
Rapid urbanization and economic growth in the GCC have

NCD Risk Factors in GCC

accelerated a shift away from traditional diets typically based
on whole grains, dates, legumes, and fish toward more
westernized dietary patterns characterized by higher intake
of refined grains, sugar-sweetened beverages, processed
meats, and energy-dense convenience foods. This transition
has resulted in increased consumption of foods high in fat,
added sugars, and sodium, alongside insufficient intake of
fiber-rich fruits, vegetables, and whole grains, thereby
contributing to the rising burden of obesity and
cardiometabolic disorders in the region. Concurrently,
physical inactivity has increased dramatically, with lower
prevalence among women in the GCC than in men [20].
Individuals are increasingly physically inactive due to a
lack of time, social support, suitable facilities, cultural
norms, and the region’s hot climate [21]. Tobacco use is an
important contributor to dietary- and lifestyle-related NCDs
and is associated with an estimated 16.3% of cancer cases in
the region. Sleep disorders may also contribute to NCD risk.
In particular, obstructive sleep apnea is strongly associated
with obesity [22, 23].

Understanding the poor dietary and lifestyle factors driving
NCD prevalence in GCC countries is crucial for developing
targeted, culturally appropriate interventions. GCC countries
present unique contextual factors that may contribute
distinctively to NCD development, including climate
conditions limiting outdoor activity, cultural dietary practices,
rapid wealth accumulation, high dependence on foreign diets,
and subsidized food policies. In addition, emerging factors such
as social media influence on dietary habits and health behaviors
present additional challenges and opportunities, with studies
showing significant relationships between social media
exposure and unhealthy eating behaviors, while simultaneously
offering platforms for health promotion and nutrition
education [24-27].

This study will identify, evaluate, and synthesize evidence on
dietary and lifestyle exposure related to major NCDs across GCC
countries. By establishing the strength of associations between
specific dietary patterns, nutritional factors, and NCD outcomes
in this region. This study will provide an essential evidence for
policymakers, healthcare providers, and public health
practitioners.

METHODS

This paper conducted a systematic review to explore the lifestyle-
related risk factors causing NCDs in the GCC countries, adhering
to the Preferred Reporting Items for Systematic Reviews
(PRISMA) [28]. This systematic review was registered on
PROSPERO under number CRD420251123613. https://www.
crd.york.ac.uk/PROSPERO/view/CRD420251123613.

Data Sources

Comprehensive searches were undertaken across electronic
databases (PubMed (22 March 2025; number of records = 52),
Scopus (28 March 2025; number of records = 38), Google Scholar
(2 April 2025; number of records = 187)) to provide a thorough
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TABLE 1 | Study characteristics, dietary and lifestyle factors associated with non-communicable diseases (Gulf Cooperation Council countries, 2020-2024).

References Country

[29] Saudi
Arabia
[30] Saudi
Arabia
[31] Saudi
Arabia
[32] Kuwait
[33] Kuwait

Objective

To provide
empirical evidence
on socioeconomic
and demographic
correlates of NCD
risk factors among
adults in Saudi
Arabia

To examine the
socioeconomic
determinants and
inequalities in NCD
prevalence in
Saudi Arabia

To examine the
association
between the
number of NCDs
and physical
activity levels in
older adults

To identify dietary
patterns in Kuwaiti
adults and
examine
associations with
CVD risk factors

To evaluate the
prevalence and
association of
overweight,
obesity, and
central obesity
with socio-
demographic
factors in Kuwait

Study design
and data Source

Cross-sectional
study using
secondary data
from the

2013 Saudi Health
Interview Survey
(SHIS), Probability
proportional to size
sampling

Cross-sectional
study using

2018 data from the
Saudi Family
Health Survey

Cross-sectional
study. Data
collected using
self-reported PA
Scale for the
Elderly (PASE) and
NCD data
Cross-sectional
study using data
from National
Nutrition Survey of
Kuwait

Cross-sectional
survey conducted
as part of Kuwait
diabetes
Epidemiology
Program. Used
WHO STEPwise
approach

Sample
characteristics

10,735 adults, aged
15+ years across all
regions of Saudi Arabia

11,527 respondents,
aged 18 and above,
45.71% female vs.
45.29% male

94 adults aged =60
(62 men and

32 women) with a mean
age of 67.29 years

555 Kuwaiti adults
aged >20 years

4,901 adults aged
18-82 years. Mostly
non-Kuwaiti
nationals (76%)

NCDs risk factors/
Focus

Tobacco use, low
fruit/vegetable
consumption, low
physical activity

Socioeconomic and
regional inequalities

Physical activity

Obesity, abdominal
obesity, high BP,
dyslipidemia,
diabetes, metabolic
syndrome

Overweight, obesity,
central obesity

Key findings

High prevalence of risk
factors: tobacco use
(12.1%), low fruit/
vegetable consumption
(87%), low physical
activity (94.9%),
overweight/obesity
(65.1%),

hypertension (37.5%)
Significant correlates for
overweight/obesity and
hypertension include
gender, employment
type, income, and
education

Significant lifestyle
associations for
tobacco use, diet, and
activity

The prevalence of
NCDs is 32.15%, with
higher prevalence
among women and
elderly (60+ years)
Lower among
individuals with higher
education levels, and
more prevalent among
less educated and
lower-income women
Significant negative
association between
number of NCDs and
physical activity, even
after adjustment for
confounders

|dentified three dietary
patterns: vegetable-
rich, fast food, refined
grains/poultry
Fast-food pattern
positively associated
with BMI, waist
circumference and BP
Refined grains/poultry
pattern associated with
elevated glucose
Overweight prevalence:
40.6%, obesity: 42.1%,
central obesity: 73.7%
Overweight greater in
men, obesity/central
obesity higher in
women

Higher educational
attainment, physical
activity linked with lower
odds of obesity

Recommendation

Calls for reducing life-
damaging behaviours
and promoting
healthy lifestyles (e.g.,
physical activity, diet)
to target various
socioeconomic
groups and reduce
chronic NCD
prevalence

Recommends
targeted interventions
to combat NCD
prevalence and
reduce
socioeconomic
inequalities, with a
focus on women and
less-educated/lower-
income groups to
achieve health equity
Recommends
physical activity
promotion among
older adults to
prevent or reduce
NCDs

Needed further
prospective studies
on dietary patterns
and CVD among at-
risk populations. Calls
for dietary
interventions
targeting at-risk
groups

Highlights need for
early prevention
through mandatory
physical education
and recreational
spaces.
Recommends
policies promoting
physical activity and
lifestyle changes for
young adults
(Continued)
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TABLE 1 | Continued

References Country

[34] Kuwait
[35] Kuwait
[36] Bahrain
[37] Bahrain
[38] Oman

Objective

To estimate the
number and
proportion of
cardiometabolic
deaths attributable
to suboptimal
dietary intake
among Kuwaiti
adults

To analyse dietary
habits, meal
timing, and meal
frequency among
Kuwaiti adults

To present and
analyse Bahrain’s
food-based
dietary guidelines
(FBDG) and their
holistic approach
to health

To assess Type

2 diabetes (T2D)
awareness among
the non-medical
Bahraini
population

To investigate the
relationship
between Nutrition
Quality of Life
(NQOL) and
affective
functioning in
Omani patients
with type

2 diabetes

Study design
and data Source

Cross-sectional
study
incorporating
dietary intake data
from national
nutrition survey
and WHO data

Analysis of Kuwait
National Nutrition
Surveillance
System data

Descriptive study
with situation
analysis of diet-
related diseases
and food
consumption
patterns in Bahrain

Cross-sectional
study using an
electronic survey
(Google Forms)

Cross-sectional
study with face-to-
face interviews

Sample
characteristics

Kuwaiti adults aged
25+ years, with data
from the 2009 national
nutrition survey

757 Kuwaiti adults,
aged 20 and above,
45.05% male vs.
54.95% female

Healthy adult Bahraini
population,

835 participants aged
15 and above, non-
healthcare workers

149 Omani patients
with Type 2 diabetes
from 7 Primary Health
Centers

NCDs risk factors/
Focus

Low intake of nuts/
seeds, high sodium,
low fruit/vegetable
intake

Meal timing, meal
frequency, skipping
meals, late-night
eating

Dietary habits, and
vitamin D deficiency

Type 2 diabetes
awareness

Effective functioning,
nutrition, quality of
life

NCD Risk Factors in GCC

Key findings

- 1,308 cardiometabolic
deaths were attributed
to poor diet (64.7% of
all cardiometabolic
deaths in Kuwait)

- Low intake of nuts/
seeds had the highest
association (18.8%),
followed by high

sodium intake, and low

fruit and vegetable
intake
- Men and young adults

experienced the largest

proportion of diet-
attributable deaths
- 54% of Kuwaiti adults

eat after 10 p.m.; 29%

skip breakfast, and
9.8% skip dinner
- Women skip breakfast

more often and engage
in more extended night

fasting than men
Married adults skip
breakfast and dinner
less than unmarried
adults

intake and excessive
consumption of

processed meat and
sugary drinks noted,

- Bahrain FBDG
comprised 11 themes
covering body (e.g.,
diet, physical activity),
mind (e.g., mental
health, mindful eating),
society (e.g., cultural
heritage), and

environment (e.g., food

waste)
Average overall T2D
awareness was 70.6%,
Higher awareness in
diabetic population
(76.7%) vs. non-
diabetic (72.5%)

- Poor glycemic
control (71.1%)

- Negative correlation
between NQOL and
anxiety/depression

(r=-0.590, P < 0.0001)

Low fruit and vegetable

Recommendation

Highlights the need to
improve dietary
habits in Kuwait, with
targeted interventions
for young adults and
men to reduce diet-
associated
cardiometabolic
deaths

Emphasizes the need
to further investigate
how meal timing and
frequency influence
the prevalence of
NCDs among Kuwaiti
adults

Promotes a holistic
approach to dietary
recommendations by
addressing physical
health, mental
wellbeing, social, and
environmental
aspects of dietary
habits

Need for educational
programs and
strategic use of social
media to improve
T2D awareness in
Bahrain and reduce
its prevalence
Significant
interventions to
improve quality of life
and mental health in
diabetes patients

(Continued)
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TABLE 1 | Continued

References Country

[39] Oman
[40] Oman
[41] Oman
[42] United
Arab
Emirates
[43] United
Arab
Emirates
[44] Qatar
[45] United
Arab
Emirates

Objective

To estimate the
prevalence of
micronutrient
deficiencies,
anaemia, genetic
blood disorders,
and malnutrition in
women and
children

To assess the
impact of socio-
demographic
factors on obesity
in Omani women
aged 30-49 years
To assess the
consumption,
willingness to
consume,
availability, and
knowledge of
whole grain food
products across
Oman

To determine the
prevalence of
obesity, its
associated
factors, and
complications
among adults at
Hatta

Hospital, UAE.
To study the
prevalence of
overweight and
obesity and
determine the
associated risk
factors among
adults in Dubai

To assess the
prevalence of
overweight and
obesity among
school-going
students in Qatar

To examine the
anthropometric
status, food
consumption
patterns, and
nutrient intake of
children in the UAE

Study design
and data Source

National cross-
sectional survey

Cross-sectional
study with
questionnaires

Cross-sectional
study with a self-
administered
survey among a
convenience
sample

Cross-sectional
study at Hatta
Hospital, between
January-August
2022

Cross-sectional
survey with
multistage,
stratified random
sampling

Cross-sectional
study using data
from 332 school
campuses
(2016-17)

Cross-sectional
survey using 24-h
recall and
anthropometric
data from

690 children
(4-12.9 years)

Sample
characteristics

Women of reproductive
age (approximately
4,100) and children
aged 0-59 months
(approximately
2,500-3,000)

398 Omani women
aged 30-49 years with
BMI >30

1891 adults across nine
Governorates of Oman

600 Emirati adults aged
18-55 years

2142 adults aged 18+
years in Dubai

186,986 students,
5-19 years,

Male n = 90,8383 vs.
female n = 96,153

690 children from

3 Emirates, 4-13 years,
47.8% boys vs. 52.2%
girls

NCDs risk factors/
Focus

Micronutrient
deficiencies,
anaemia, over- and
undernutrition

Socio-demographic
factors

Consumption,
knowledge, and
availability of whole
grain products

Unhealthy diet and
physical inactivity

Overweight and
sociodemographic
risk factors

Overweight and
obesity in students

Nutrient intake,
overweight,
stunting, and obesity

NCD Risk Factors in GCC

Key findings

- 23.8% of children were
anaemic

- 59.2% of women were
overweight or obese

- Sickle cell and B-
thalassaemia traits in
5.3% of children

- 47% were class | obese
(BMI 30-35)
- Obesity is associated
with marital status,
income, and family
structure
99% consume rice and
bread at least 4 days/
week
Less than 5% consume
brown rice
- 20%-90% consume
whole grain bread, and
40% are unsure which
rice or bread is healthier
- 38.5% obese, 33.7%
overweight, 72.2% of
the adult population in
Hatta has high BMI.
Obesity is linked to
lower education,
unhealthy diet, and
physical inactivity

- 17.8% prevalence of
obesity, higher in
women (21.6%) and
UAE nationals (39.6%),
39.8% overweight
Obesity is associated
with age, sex,
nationality, occupation,
and hypertension

- 42.3% of students were
overweight or obese
Highest prevalence in
Qatari male students
(47.1%), followed by
Qatari females (43.8%),
Qatari males and non-
Qatari males were
predominantly more
obese, while females
were more overweight
4% of children were
stunted, 8% were
wasted, and 28% were
overweight/obese

High intake of free
sugars and saturated
fats, while low intakes of
essential fatty acids and
vitamins D, A, calcium

Recommendation

Anaemia, iron
deficiency, and
overweight/obesity in
women are significant
nutritional problems
in Oman. Calls for
targeted nutrition
programs to address
these issues

- Health awareness
programs that
promoting a healthy
lifestyle

Urges education on
the nutritional benefits
of whole grain
products and
improvement in
availability across
Oman

Highlights the need
for interventions
focusing on
education and
lifestyle changes

Calls for
comprehensive
initiatives to control
obesity, particularly
among high-risk
groups such as UAE
nationals and service
workers

Need public health
interventions to
combat rising obesity
rates among students

Significant
deficiencies in
children’s diets calls
for targeted nutritional
policies to improve
adherence to dietary
recommendations,
especially for fruits,
vegetables, and dairy
(Continued)
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TABLE 1 | Continued

References Country Objective

[46] United To investigate
Arab vitamin D
Emirates  deficiency and its
risk factors among
female migrants in
the UAE
[47 UAE To assess
(Sharjah)  Mediterranean
Diet adherence
among adults and
identify influential
predictors
[48] Qatar To assess the

impact of COVID-
19-related school
closures on
children’s and
adolescents’ diet
and physical
activity

Study design
and data Source

Cross-sectional
study with among
migrants in Al
Ain, UAE

Cross-sectional
study with a self-
reported, web-
based
questionnaire

Analytical cross-
sectional study
using national
electronic health
records and
telephone
interviews with
parents

Sample
characteristics

550 females, 18 years
and above

1314 participants (age
25-52 years),

822 females (62.6%)
and 492 males (37.4%)

1546 participants, 845
(564.7%) aged

8-11 years, and the
remaing 12-15 years

NCDs risk factors/

Focus

Vitamin D deficiency

and associated risk
factors

Mediterranean Diet
adherence and
lifestyle factors

Impact of COVID-19

school closures on
diet and physical
activity

NCD Risk Factors in GCC

Key findings

- 67% of participants had
vitamin D deficiency.
Higher deficiency in
Arabs (87%) and South
Asians (83%), lower in
Filipinas (15%)

- Risk factors included
low physical activity,
obesity, and long
residence in the UAE

- Moderate adherence to
the MD (score 5.9 +
1.9). Low adherence to
fish, fruits, and legumes

- Physical activity,
nutrition information
from dietitians, and
social media positively
associated with higher
adherence

- Decreased vegetable
intake and increased
consumption of soft
drinks, fried foods, fast
food, and sweets

- Reduced physical
activity during school
closure

- Higher parental
education, maternal
employment, and family
history of obesity are
linked to adverse
lifestyle changes

Recommendation

Females should be
educate for increased
sun exposure,
physical activity, and
supplementation to
address this health
issue

Significant predictors
for higher MD
adherence: being
married, physically
active, non-smoker,
and getting nutrition
information from
dietitians and social
media

Public health and
nutrition specialists
should tailor
approaches to
promote MD
adherence
Emphasises the need
for interventions to
promote healthy
behaviours during
disruptions and long-
term strategies to
address NCD risks

understanding of the research landscape. To capture the latest
trends and evidence, the search scope was restricted to papers
published between January 2020 and December 2024.

Search Strategy

Keywords used in the search strategy included nutrition-
oriented non-communicable diseases NCDs, risk factors,
obesity, diabetes, cardiovascular disease, diet, lifestyle,
physical activity and terms specific to the countries of the
Gulf Cooperation Council, such as Saudi Arabia, Kuwait,
Oman, Qatar, Bahrain, and the United Arab Emirates.
These keywords were combined with Boolean operators
(AND, OR) to formulate the search strings.

Study Selection
The records retrieved from the database searches were screened
in two phases: titles and abstracts screening, followed by a

comprehensive review of the full texts against prespecified
eligibility criteria. The main outcome of this review was to
explore the dietary and lifestyle factors that contribute to the
development of NCDs in the GCC region from childhood
to adulthood.

Eligibility Criteria

This review included peer-reviewed articles encompassing
original research, including observational studies published in
English investigating nutrition-oriented risk factors such as
dietary habits, obesity, sedentary lifestyles, and other pertinent
nutritional behaviors contributing to NCDs in the GCC
countries. Studies that identified dietary and lifestyle factors
affecting the course of NCDs in both male and females were
included. This review excluded letters, editorials, conference
abstracts, unpublished data, study protocols, reviews, meta-
analyses, and opinion pieces. Studies were also excluded if
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[ Identification of studies via databases and registers ]
e\
5
'§ Records removed before
[} Records identified from: »| Screening:
-E Databases (n = 277) Duplicate records removed (n
3 Pubmed=52, Scopus=-38, =13)
- Googlescholar=-187
~—
A4
()
Records screened Records excluded
—>
(n=264) (n=183)
A4
Reports sought for retrieval Reports not retrieved
—
= (n=81) (n=0)
=
@
5
A \4
Reports assessed for eligibility Reports excluded:
(n=81) ¥ Non-GCC countries (n = 13)
Not investigating risk factors
(n=22)
Studies investigating
awareness and attitude (n =
26)
—
\4
Studies included in the review
(n=20)
Reports of included studies
(n=20)
FIGURE 1 | Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram (A Narrative Review on Dietary and Lifestyle Contributors to Non-
Communicable Diseases in Gulf Cooperation Council Countries, Gulf Cooperation Council countries, 2020-2024).

they did not investigate lifestyle-oriented risk factors or address
NCDs, were conducted outside the GCC countries or involving
non-relevant populations, or were published before 2020. This
date restriction ensured the evidence reflects the recent GCC
policy context and post-2020 changes, including pandemic
disruptions to diet and physical activity.

Quality Assessment

The quality of the selected studies was evaluated using the
Critical Appraisal Skills Programme (CASP) tool. The tool
offers a systematic framework for assessing multiple
dimensions of study quality, including the clarity of the
research question, suitability of study design, sample size,
risk of bias, and relevance of findings. Conflicts in assessment
were reconciled by discussion and/or the intervention of a
third review author. The quality assessment facilitated the
evaluation of the research’s reliability and validity,

prioritising higher-quality studies for inclusion in the
final analysis.

Data Extraction

Two independent authors extracted study characteristics,
including the author, year of publication, study design,
participants’ demographics, and nutrition-oriented risk
factors such as dietary habits, obesity, and physical activity
from the included studies using a standardized form. The
extraction form was updated to capture age/age group, sex/
gender, nationality/ethnicity (where reported), education,
socioeconomic status (SES)/income, comorbidities/chronic
conditions, exposure measurement tools, outcome
definitions, and statistical methods/adjustments. Extracted
variables were incorporated into Table 1 when available;
where information was absent, “NR” (not reported)
was recorded.
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TABLE 2 | Outcomes and key results reported in the included studies (Gulf Cooperation Council countries, 2020-2024).

Reference

[29]

(30]

[B1]

[52]

(53]

(4]

Outcomes

Multiple NCD risk factors (e.g., smoking; physical
inactivity; overweight/obesity; hypertension;
diabetes; hypercholesterolemia; diet indicators
such as low fruit/vegetable intake)

Presence of NCD and socioeconomic inequality
(concentration index and decomposition), plus
correlates (age, sex, education, income, etc.)

Number of NCDs and age as predictors

Outcomes include BMI, waist circumference,
blood pressure, plasma glucose, metabolic
syndrome (and other cardiometabolic risk factors)

Overweight, obesity, and central obesity

Estimated number and proportion of
cardiometabolic deaths

Analysis model

Descriptive statistics; multivariable logistic
regression with adjusted odds ratios (AORs) and
95% Cls (table uses significance markers rather
than listing exact p-values for AORs)

Descriptive statistics; logistic regression (ORs
with p-level notation); inequality metrics
(concentration index) and decomposition

Linear regression with multiple models
(unadjusted; adjusted for sociodemographic
factors; further adjusted for smoking and BMI)

Principal component analysis; survey-weighted
multivariable linear and logistic regression (as
described in the article preview)

Weighted prevalence estimation; univariate and
multivariable logistic regression with OR/AOR,
95% Cl, and p-values

Comparative Risk Assessment (CRA) modeling,
Monte Carlo simulation to generate 95%
uncertainty intervals

Key results (effect sizes + p-values)

Adjusted associations (AOR, 95% Cl): female vs.
male —overweight/obesity 1.20 (1.07-1.35),
hypertension 1.54 (1.34-1.77), diabetes 1.62
(1.24-2.11), physical inactivity 2.19 (1.90-2.52). Strong
age gradients were reported (e.g., age 55-64 vs.
15-24: overweight/obesity 7.69 (6.20-9.54),
hypertension 10.86 (8.25-14.30), diabetes 34.99
(18.92-64.71)). Exact p-values for AORs were not
shown in the displayed regression table; significance
was indicated via table notation
llustrative correlates from reported regression (ORs; p
shown as thresholds via significance notation): older
age categories were associated with higher odds (e.g.,
the oldest group had markedly higher OR vs. youngest),
men had higher odds than women, and higher income/
education were associated with lower odds in the
presented models. Exact numeric p-values were not
systematically reported (stars/thresholds used)
NCD count — lower PA: fully adjusted model (Model 3)
B = —8.08 (SE 3.64), p = 0.02 (each additional NCD
associated with ~8-point lower PASE score). Age was
also inversely associated with PA in adjusted models
(Model 3: = —1.56, SE 0.50, p = 0.00 as reported)
Reported linear-regression associations (B, 95% Cl)
from the preview: fast-food pattern associated with
higher BMI p = 0.94 (0.08-1.79), waist circumference
B =2.05 cm (0.20-3.90), diastolic BP p = 1.62 mmHg
(0.47-2.77). Refined grains/poultry pattern associated
with higher plasma glucose p = 1.02 mg/dL
(1.002-1.04). Approximate p-values derived from these
95% Cls (Wald approximation): BMI p =~ 0.031, waist
circumference p = 0.030, diastolic BP p = 0.0058,
plasma glucose p < 0.001 (approx.). The preview states
higher odds of metabolic syndrome in highest vs.
lowest tertile of certain patterns, but numerical ORs/
p-values for metabolic syndrome were not provided in
the accessible preview text
Prevalence (weighted): overweight 40.6%, obesity
42.1%, central obesity 73.7%. Key adjusted
associations (examples): overweight—female vs. male
AOR 0.79 (0.64-0.99), p = 0.04. Obesity—female vs.
male AOR 1.54 (1.19-1.99), p < 0.001; higher
income >1500 vs. <500 AOR 2.17 (1.41-3.33), p <
0.001; current smoker vs. non-smoker AOR 2.54
(1.02-6.36), p = 0.05; WHO-defined elevated BP AOR
2.34 (1.569-3.44), p < 0.001. Central obesity—female
vs. male AOR 7.39 (5.21-10.49), p < 0.001; non-
Kuwaiti vs. Kuwaiti AOR 0.58 (0.38-0.87), p = 0.01;
higher income >1500 vs. <500 AOR 2.25 (1.40-3.61),
p < 0.001
Estimated 1,308 cardiometabolic deaths attributable to
suboptimal diet (95% Ul 1,228-1,485), representing
64.7% (95% Ul 60.7%-73.4%) of cardiometabolic
deaths in Kuwait in 2009. Leading dietary contributors
by estimated deaths included low nuts/seeds (n = 380,
18.8%), high sodium (n = 256, 12.6%), low fruits (n =
250, 12.4%), low vegetables (n = 236, 11.7%), low
whole grains (n = 201, 9.9%), high SSBs (n = 201,
9.9%). This is a modeling study reporting uncertainty
intervals, not regression coefficients/p-values
(Continued)
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TABLE 2 | Continued

Reference Outcomes

[35] Meal timing (late-night eating), meal frequency,
breakfast/dinner skipping, night fasting duration

(derived from 24h dietary recall)

[36] Diet-related disease

[37] Type 2 diabetes (overall and by knowledge

domains)

[38] Obesity and glycemic control

[39] Prevalence of anemia, iron/vitamin deficiencies,
genetic blood disorders; underweight/

overweight/obesity

[40] Obesity class (//II/Ill) among obese women;

walist-hip ratio

[41] Whole-grain consumption frequency; knowledge
of healthier grain choices; perceived market
availability; indices (knowledge/availability/

willingness)

Analysis model

Descriptive secondary analysis using
surveillance data

Situation analysis + synthesis using mixed-
method content and thematic analyses

Descriptive analysis in spreadsheet software;
reporting means, SDs, percentages

Pearson correlation and X2 tests; effect size
reporting via Cramér’s V; stratified/controlled
association analyses

Prevalence estimation; Regression coefficients

Descriptive statistics; chi-square tests stated
with p < 0.05 threshold

Survey across nine governorates; descriptive
statistics; XZ tests to assess effects of
governorate, sex, income, and education on
outcomes (a = 0.05); index construction for
availability/knowledge/willingness

NCD Risk Factors in GCC

Key results (effect sizes + p-values)

Key prevalence estimates: ~54% ate after 10 p.m.; 29%
skipped breakfast; 9.8% skipped dinner; mean
4.4 meals/day. Sex differences: women skipped
breakfast more and had longer night fasting than men
(p < 0.001); late-night eating differed by sex (p =
0.0373). Marital status differences: unmarried
participants skipped breakfast and dinner more than
married participants (p < 0.001 as reported)
Produced 11 context-specific guideline themes aligned
with a “biopsycho-ecological” framework. Reports
descriptive situational indicators such as high
prevalence of inadequate fruit/vegetable intake (e.g.,
85% consuming < recommended) and other dietary
habit burdens, as part of the situation analysis (drawn
from available data sources). No study-level f/OR
results are applicable because this is not a regression-
based association study
Among 613 non-medical participants, overall
awareness was 70.6% (Cl + 6.214; SD + 8.80).
Awareness was higher among participants with
diabetes (76.7%) vs. non-diabetic (72.5%). Domain
scores included general knowledge ~54.5%, risk
factors ~75.5%, symptoms ~77.6%, complications
~61.8%, treatment/monitoring/prevention domain
summaries as reported. No p/OR associations reported
Key associations: NQOL inversely correlated with
HADS total (r = —0.590, P = 0.000 as reported), anxiety
(r=-0.597, P =0.000), and depression (r= —-0.435, P =
0.000). ¥* association between NQOL and HADS:
X2(2) =38.21, P < 0.01, Cramér’'s V = 0.51; additional
controlled associations reported with Cramér’s V
~0.43-0.55 at P < 0.01 (controlling for HoA1c/BMI/
waist/HMNT)
Key prevalence (as reported): children
0-59 months—wasting 9.3%, stunting 11.4%,
overweight/obese 4.2%; anemia 23.8%; iron deficiency
10.2%, vitamin A deficiency 9.5%, vitamin D deficiency
10.6%. Women 15-49—underweight 9.1%,
overweight/obese 59.2%; anemia 27.8%; iron
deficiency 24.8%, folate deficiency 11.6%, vitamin
B12 deficiency 8.9%, vitamin D deficiency 16.2%.
Genetic traits: sickle cell and p-thalassemia traits noted
in both children and women at the reported prevalences
Among n = 398 obese women (BMI >30), obesity
classes: class | 47% (n = 187), class Il 32% (n = 126),
class Il 21% (n = 85). Central obesity marker: report
states ~70% had WHR >0.85. Table-based
distributions are provided by education, marital status,
occupation, income, and region, but row-wise
p—values/)(2 statistics are not displayed in the table
image itself (limiting quantification of “association
strength” beyond descriptive differences)
Sample/process: 2,773 questionnaires distributed;
1,891 returned (68%). Descriptive findings: 99%
reported consuming rice and bread >4 days/week;
<5% consumed brown rice; 40% did not know which
rice/bread type is healthier; only 20%-30% reported
brown rice/whole wheat bread availability “all the time.”
Indices ranged by governorate: availability 0.36-0.87,
knowledge 0.35-0.64, wilingness 0.51-0.57. Specific
X2 statistics/p-values for subgroup differences were not
extracted from the accessible text view

(Continued)
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TABLE 2 | Continued

Reference Outcomes

[42] BMI andobesity; NCD complications by BMI
group

[43] Population prevalence of overweight and obesity;
and risk factors

[44] BMI-for-age z-score

[45] anthropometric/nutritional status indicators

[46] Vitamin D deficiency (25(OH)D <20 ng/mL)
among female migrants; predictors of obesity

[47 Mediterranean diet adherence (MD score) as
continuous outcome; sociodemographic, health,
and information-source predictors

[48] Changes in dietary behaviors and physical activity

during school closures, and sociodemographic
predictors of adverse changes (e.g., increased
soft drinks, fried food, fast/junk food, sweets;
reduced physical activity)

Analysis model

Descriptive stats (median/IQR); normality testing
stated; chi-square comparisons across BMI
categories; ordinal logistic regression and
multivariable model

Multivariate logistic regression

z-test; survival, or longitudinal models

Cross-sectional survey reporting “usual intake”
tables and p-values for age-group differences in
dietary contribution from food groups;

chi-square and t-test; ordered logistic
regression and binary logistic regression;
multivariable logistic regression for correlates
(AOR with 95% Cl)

Multiple linear regression (B with 95% CI; p <
0.05). Includes Model 1 and Model 2 (Model
2 described as adjusted for age and sex in table
note)

Descriptive statistics; univariate tests (x*/Fisher,
t-test/Mann-Whitney as appropriate);
multivariable logistic regression with AOR and
95% Cl; Hosmer-Lemeshow goodness-of-fit;
p < 0.05 threshold

NCD Risk Factors in GCC

Key results (effect sizes + p-values)

Prevalence: underweight 4.3%, normal 23.5%,
overweight 33.7%, obese 38.5% (BMI categories).
Multivariable (Table 3) examples (OR, 95% Cl, p):
iliterate vs. university OR 5.4 (1.9-15.3), p = 0.002;
middle school vs. university OR 77.2 (3.9-383.4), p =
0.002; high school vs. university OR 5.6 (1.4-6.1), p =
0.005; college vs. university OR 2.7 (1.3-5.5), p =
0.002. Single vs. married OR 0.6 (0.3-0.9), p = 0.011.
Healthy vs. unhealthy diet OR 0.4 (0.3-0.5), p < 0.001
Snippet-level result available: overweight prevalence
reported as 39.8%; multivariate logistic regression
stated to assess associations. Detailed adjusted
coefficients/ORs and p-values could not be extracted
here due to access restrictions on the full text in this
environment

Overall overweight/obesity prevalence was 42.3%. Boys
had higher odds than girls (OR 1.21, 95% Cl 1.19-1.24),
and Qataris had higher odds than non-Qataris (OR 1.23,
95% Cl 1.21-1.26). Obesity was higher in boys (OR 1.50,
95% Cl 1.46-1.53) and in Qataris (OR 1.47, 95% ClI
1.43-1.51). Students aged 10-14 years had the highest
odds of overweight/obesity vs. ages 5-9 (OR 1.76, 95%
Cl 1.72-1.80; p < 0.001). Non-Qatari females were less
likely to be overweight than Qatari females (OR 0.79, 95%
Cl 0.77-0.81; p < 0.001). Differences by school level,
municipality, and school type were significant (p < 0.0001)
Mean food-group intake by age group with p-values for
age-group differences, and usual macro/micronutrient
intakes and % compliance with DRIs. Specific numeric
results were not captured in the current tool outputs, so
effect sizes/p-values are not reproduced here

After adjustment, significant correlates included: low
physical activity AOR 4.59 (95% Cl 1.98-10.63);

>5 years residence AOR 4.65 (95% Cl 1.31-16.53);
obesity AOR 3.56 (95% Cl 1.04-12.20). Exact p-values
for these AORs were not printed in the narrative
sentence; significance is implied by inclusion in
“independently associated” correlates and/or table
formatting. Approximate p-values from CI (Wald): low
physical activity p ~ 0.00038, >5 years residence p =
0.017, obesity p = 0.043

Non-Mediterranean nationality § —0.266 (95%

Cl -0.472 to —0.059), p = 0.012; marital status p 0.277
(0.038-0.516), p = 0.023; smoking p —0.406
(-0.698t0 -0.113), p = 0.007; type of physical activity p
0.747 (0.509-0.984), p < 0.001; dietitian as a diet-
regimen source p 0.602 (0.269-0.934), p < 0.001;
social media as a diet-regimen source  0.538
(0.252-0.823), p < 0.001

Example outcomes and predictors (AOR, 95% Cl, p):
increased soft drinks/sweetened beverages—father
age >55 vs. <35 AOR 3.42 (1.24-9.47), p = 0.018;
females less likely than males AOR 0.67 (0.50-0.90),
p = 0.007; mother with no formal education vs. college+
AOR 0.26 (0.07-0.93), p = 0.038. Increased junk/fast
food—father 45-54 AOR 2.67 (1.02-6.96), p = 0.045;
employed mother AOR 1.70 (1.28-2.26), p < 0.001;
family history of obesity/overweight AOR 1.58
(1.21-2.07), p = 0.001. Increased sweets—younger
developmental stage AOR 1.74 (1.37-2.21), p < 0.001;
employed mother AOR 1.55 (1.21-2.00), p = 0.001.
Reported change tests also included, e.g., fruit intake
changes p = 0.459 (NS), vegetable intake decreased
p < 0.001, soft drinks increased p = 0.021
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Data Analysis
The data was analyzed thematically to determine repeating themes

or patterns, such as the prevalence and impact of lifestyle-related
NCDs in the GCC region [49]. The analysis identified the primary
lifestyle risk variables, mainly in terms of unhealthy eating and
sedentary lifestyles. Using the prevalence of the risk variables and
the association with NCD outcomes, thematic categories were
developed. A qualitative synthesis method was employed to
encapsulate the principal findings, encompassing prevalence rates
of NCDs and the link lifestyle-associated risk variables. The results
were structured to emphasise trends, deficiencies, and implications
for public health interventions in the GCC region.

RESULTS
Study Selection

The total number of records identified in the databases was 277.
Thirteen duplicates and 99 records published before 2020 were
removed. One hundred sixty-five records were screened, after
which 84 were excluded following title and abstract screening.
Eighty-one full-text articles were retrieved and meticulously
screened. Twenty-two studies did not focus on risk factors,
13 studies encompassing additional nations alongside the GCC
countries, and 26 studies that concentrated solely on awareness
and attitude were excluded. Twenty research articles that met the
eligibility criteria were included in this analysis (Figure 1).

Study Characteristics

This review included 19 cross-sectional studies, and one
descriptive study. The majority of included studies employed
cross-sectional  designs (n = 18, 90%), reflecting the
predominance of observational epidemiological evidence in the
region. These studies were conducted in different GCC countries
and focused on various risk factors for NCDS, dietary habits, and
lifestyle factors. These studies employed secondary data, national
surveys, and self-reported questionnaires. Sample sizes varied
from 100 to more than 180,000 participants, with an approximate
mean sample size of ~11,800 participants, reflecting the inclusion
of several large national surveys. Most studies included large
population samples, which helped reduce the role of random
error. Among the included studies, most were conducted among
adult populations (n = 12, 60%), while fewer studies focused on
children or adolescents (n = 3, 15%), patients with specific
conditions such as diabetes (n = 2, 10%), or migrant
populations (n = 1, 5%). Regarding health outcomes, obesity
and overweight were the most frequently investigated conditions
(n = 8, 40%), followed by cardiometabolic risk factors including
hypertension and cardiovascular disease (n = 4, 20%), while type
2 diabetes was specifically addressed in two studies (10%). The
studies examined significant risk factors associated with NCDs,
including obesity, hypertension, tobacco consumption, lack of
physical activity, and dietary habits. In addition, the connections
between these factors and various socio-demographic
characteristics, such as age, gender, education, and income
levels, were analyzed (Tables 1, 2).

NCD Risk Factors in GCC

Quality Assessment
All 20 studies included in the appraisal demonstrated high

methodological quality and to the research
objectives. Each study addressed a clearly focused issue and
employed an appropriate methodology to answer the research
question. The recruitment processes were acceptable across all
studies, and measures were applied accurately to reduce potential
bias. Regarding recruitment strategies, probability-based
sampling methods were used in 5 studies (25%), including
national surveys and stratified sampling approaches [29, 37,
40, 50, 51]. Convenience sampling was employed in 7 studies
(35%) [30, 32, 34, 39, 43, 52, 53], while cluster or institutional
sampling (e.g., schools, hospitals, or health centers) was used in
4 studies (20%) [32, 33, 36, 38]. The remaining 4 studies (20%)
relied on secondary national datasets or surveillance systems [29,
35, 42, 45]. Data collection methods were well-aligned with the
research aims, and all studies had an adequate sample size to
minimise the role of chance. Data analysis was conducted with
sufficient rigor, and every study provided a clear statement of
findings. In terms of analytical rigor, multivariable or adjusted
regression models were used in 9 studies (45%) to control for
potential confounders [29, 30, 33, 36, 40, 42, 50, 51, 53].
Descriptive and prevalence-based analyses were reported in
8 studies (40%) [32, 37-39, 43-45, 52], while comparative risk
modelling or advanced epidemiological modelling approaches
were used in 1 study (5%) [35]. Additionally, subgroup analyses
based on demographic factors such as sex, age, nationality, or
socioeconomic status were conducted in 6 studies (30%), further
strengthening the interpretability of the findings. Moreover, the
results from all studies were deemed applicable to the local
population and were considered highly valuable in informing
practice and policy (Table 3). Overall, the appraisal revealed a
consistent pattern of methodological robustness and practical
significance across the reviewed literature.

relevance

Obesity and Associated

Socioeconomic Factors

Many included studies underscore the significant prevalence of
obesity and associated risk factors within the GCC nations. There
was a considerable prevalence of various risk factors, including
tobacco use (12.1%), inadequate fruit and vegetable consumption
(87%), insufficient physical activity (94.9%), overweight and
obesity (65.1%), and hypertension (37.5%) [29]. In addition,
there were socioeconomic associations with overweight/obesity
and hypertension, encompassing variables such as gender,
employment type, income, and educational attainment.
Moreover, there was a general prevalence of non-
communicable diseases (NCDs) in Saudi Arabia (32.15%),
with elevated rates observed among women and elders,
highlighting the necessity for focused interventions aimed at
risk populations [29]. In another study, 38.5% of adults were
classified as obese, with significant contributors identified as
education level, dietary habits, and lack of physical activity
[42]. Another study documented similar results in Dubai,
indicating that 39.8% of adults were classified as overweight
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TABLE 3 | Methodological quality assessment of the included studies using the Critical Appraisal Skills Programme tool (Gulf Cooperation Council countries, 2020-2024).

Author, Did the Did the Were the Were the Were the Did the study Was the Is there a Can the How
year study authors use subjects measures data have enough data clear results be valuable
address an recruited in accurately  collected in participants analysis statement applied to is the
a appropriate an measured a way that to minimise sufficiently of the local research?
focused method to acceptable to reduce addressed the play of rigorous? findings? population?
issue? answer their way? bias? the chance?
question? research
issue?
[30] Yes Yes Yes Yes Yes Yes Yes Yes Yes Highly
[29] Yes Yes Yes Yes Yes Yes Yes Yes Yes Highly
[31] Yes Yes Yes Yes Yes Yes Yes Yes Yes Highly
[32] Yes Yes Yes Yes Yes Yes Yes Yes Yes Highly
[33] Yes Yes Yes Yes Yes Yes Yes Yes Yes Highly
[34] Yes Yes Yes Yes Yes Yes Yes Yes Yes Highly
[35] Yes Yes Yes Yes Yes Yes Yes Yes Yes Highly
[36] Yes Yes Yes Yes Yes Yes Yes Yes Yes Highly
[37] Yes Yes Yes Yes Yes Yes Yes Yes Yes Highly
[38] Yes Yes Yes Yes Yes Yes Yes Yes Yes Highly
[39] Yes Yes Yes Yes Yes Yes Yes Yes Yes Highly
[40] Yes Yes Yes Yes Yes Yes Yes Yes Yes Highly
[41] Yes Yes Yes Yes Yes Yes Yes Yes Yes Highly
[42] Yes Yes Yes Yes Yes Yes Yes Yes Yes Highly
[43] Yes Yes Yes Yes Yes Yes Yes Yes Yes Highly
[44] Yes Yes Yes Yes Yes Yes Yes Yes Yes Highly
[45] Yes Yes Yes Yes Yes Yes Yes Yes Yes Highly
[46] Yes Yes Yes Yes Yes Yes Yes Yes Yes Highly
[47] Yes Yes Yes Yes Yes Yes Yes Yes Yes Highly
[48] Yes Yes Yes Yes Yes Yes Yes Yes Yes Highly
and obesity associated with various sociodemographic = showed three distinct dietary patterns, including the

determinants such as age, sex, and occupation [43].

The influence of socioeconomic factors is substantial in the
prevalence of obesity and various risk factors associated with
NCDs. High educational levels correlated with physical
activity that reduced obesity prevalence in Kuwait and
Oman [33, 40]. In addition, obesity was prevalent,
particularly among women, indicating that 47% of Omani
women aged 30-49 years were classified as obese. Socio-
demographic factors, such as marital status, income, and
family structure, correlated with the behaviours related to
meal timing and meal skipping in Kuwait [35]. These
behaviours are consequently associated with an elevated
risk of obesity and metabolic syndrome [33, 40].

The increasing incidence of childhood obesity presents a
significant concern within the GCC region. Dietary
consumption patterns and anthropometric measurements
revealed that 28% of the children in the UAE were classified
as overweight or obese. In addition, there were reported
inadequacies in critical nutrients, including vitamins D and A
[45]. Similarly, 42.3% of schoolchildren in Qatar were classified as
overweight or obese, noting a greater prevalence among male
students [44].

Nutritional Patterns and Cardiovascular

Risk Determinants
Some studies examine dietary patterns and their correlation with
risk factors associated with cardiovascular disease (CVD). Kuwait

predominance of vegetables, the consumption of fast food, and
a reliance on refined grains and poultry. Fast food consumption
positively correlated with elevated BMI, increased waist
circumference, and heightened blood pressure [32]. The
consumption of refined grains and poultry was correlated with
increased glucose levels. Similarly, inadequate dietary practices,
characterised by a diminished consumption of nuts and seeds,
excessive sodium intake, and insufficient fruit and vegetable
intake, were responsible for 64.7% of cardiometabolic fatalities
in Kuwait [34].

Physical Activity and NCDs

Physical activity is a critical modifiable factor influencing high
NCD risk in the GCC. Evidence from several studies shows that
there is an inverse relationship between disease burden and
physical activity levels. For instance [31], reported that, among
elders, those with greater physical activity engagement presented
with fewer NCDs, even after statistical adjustment for other
variables. Population-based data also show that inactivity is
widespread: in Saudi Arabia, almost 95% of adults were
classified as insufficiently active [29, 33] while findings from
Kuwait reveal that more active individuals were less likely to have
obesity or central obesity [29, 33]. Physical inactivity in the region
has been associated with high prevalence of NCDs such as
hypertension, dyslipidemia, and type 2 diabetes [29, 33].
Barriers to regular activity include cultural norms, sedentary
occupations, and environmental constraints such as high
temperatures [30].
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Micronutrient Deficiencies and Malnutrition
Several studies examine the deficiencies of micronutrients and

their implications for the risk of NCDs. About 23.8% of
children in Oman were found to be anaemic, while 59.2%
of women were classified as overweight or obese [39]. The
prevalence of anaemia, iron deficiency, and micronutrient
deficiency in Oman underscores the necessity for focused
nutritional interventions [39]. Moreover, vitamin D
deficiency was reported 67% among females in Al-Ain UAE
[46]. Similarly, Bahrain was characterized by a low intake of
fruits and vegetables alongside a high consumption of
processed meats and sugary beverages. This dietary
pattern is associated with nutritional deficiencies and a
heightened prevalence of NCDs, including cardiovascular
conditions [36].

The Timing and Frequency of Meals

The correlation between meal timing and the incidence of NCDs
has been examined across various nations within the GCC. There
were distinct timing and frequency patterns in Kuwait, with 54%
of Kuwaiti adults consuming food after 10 pm, while 29% skipped
breakfast, noting a higher propensity for meal skipping among
women in comparison to men [35]. The behaviours are associated
with an elevated risk of obesity and may play a role in the
development of additional metabolic disorders. Engaging in
late-night eating and the practice of skipping meals have been
recognized as notable behavioural risk factors for NCDs,
especially in nations such as Kuwait and Bahrain, where the
prevalence of unhealthy dietary habits was considerable [35].
During Ramadan, Muslims follow a unique eating schedule, with
a mealtime shift to Suhoor and Iftar. The change in meal timing
can significantly affect sleep patterns [50]. Better sleep quality is
significantly related to adequate physical activity and adequate
intake of vegetables, fruits, dates, and plant-based proteins.
Conversely, consuming foods at night and smoking can
disrupt sleep. This underscores how dietary choices during
Ramadan can significantly affect overall health [50].

Awareness and Educational Initiatives
Enhancing public health awareness concerning NCDs is essential
for addressing the associated risk factors. About 70.6% of the
Bahraini population possessed knowledge regarding Type
2 diabetes, with a notable increase in awareness among
individuals diagnosed with the condition in contrast to those
without diabetes [37]. The research advocated for educational
initiatives to augment awareness and prevention strategies for
Type 2 diabetes, highlighting the potential of social media as a
tool for health communication [37]. In addition, enhanced
education regarding nutrition, physical activity, and lifestyle
modifications is critical to effectively manage obesity and
improve diabetes outcomes [38, 43].

Nutritional Quality of Life and Mental Health
In individuals with NCDs, there is an association between nutritional
quality and mental health in the GCC. In Oman [38], reported a
significant negative correlation between nutrition quality of life
(NQOL) scores and symptoms of mental health, such as anxiety

NCD Risk Factors in GCC

and depression, among individuals with type 2 diabetes, with 71.1%
of participants indicating poor glycaemic control. The results show
that (NQOL) influences metabolic outcomes and may also play a role
in mental health prevalence. Related findings from other studies in
the region support the interconnected nature of nutrition, physical
health, and mental wellbeing [39]. Reported a high prevalence of
overweight and obesity among Omani women (59.2%), while [40]
found that socio-demographic factors such as income and marital
status were significantly associated with obesity. These factors are
recognised in the literature as potential influences on both quality of
life and mental health. Together, these results underscore the need for
integrated care approaches in NCD management that address
nutrition, metabolic control, and psychological support
simultaneously.

DISCUSSION

Our study summarized the prevalence of NCD in the region,
representing a critical public health concern. The primary NCDs
in the region, such as obesity, cardiovascular diseases, and type
2 diabetes, are closely linked to a combination of dietary,
behavioural, and socioeconomic factors [52]. This study
identified various risk factors contributing to the rising
prevalence of NCDs in the GCC countries, including
inadequate dietary habits, low physical activity levels, and
socioeconomic inequalities.

Some studies observed an increase in the prevalence of obesity
and overweight, particularly in Saudi Arabia, Kuwait, Oman, and
the UAE. In Saudi Arabia, over 65% of the adult population is
categorised as overweight or obese [29]. In Kuwait, data reveals
that 42.1% of adults are classified as obese, with a significant
73.7% demonstrating central obesity [33]. In Qatar, over 42% of
school-aged children are identified as overweight or obese, with
the highest prevalence observed among Qatari male students
[44]. The high prevalence of obesity reflects a complex interplay
of dietary practices, insufficient physical activity, and socio-
demographic factors, such as lower education and income
levels, which are commonly recognized as key correlates of
obesity in these countries [30, 42].

The dietary patterns associated with obesity and various NCDs
in the GCC region are marked by a high intake of fast foods,
refined grains, and sugary beverages, alongside a reduced
consumption of fruits and vegetables [14, 15]. Research in
Kuwait highlighted the adverse effects of a fast-food diet on
BMI and waist circumference and its association with elevated
blood pressure [32]. Similar patterns were identified in Bahrain,
where inadequate consumption of fruits and vegetables, high
intake of processed meats and sugary beverages were considered
critical dietary risk factors for NCDs [36]. In addition, insufficient
physical activity constitutes a significant risk factor for NCDs in
the region [53].

Socioeconomic factors significantly influenced the prevalence
of NCDs [51, 54]. Individuals from lower socioeconomic
backgrounds, especially those with reduced educational
attainment and income, demonstrate a higher prevalence of
NCDs [29]. In Bahrain, the prevalence of NCDs was notably
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higher among individuals with lower educational attainment and
income levels [30]. The identified disparities highlight the need
for targeted public health interventions emphasizing
socioeconomic equity. In Oman, several socio-demographic
characteristics, such as marital status, income, and family
structure, significantly correlated with obesity, particularly
among women [40]. Similarly, lower educational attainment,
inadequate dietary practices, and insufficient physical activity
were associated with obesity in the United Arab Emirates [42].
These findings suggest that strategies to improve academic
outcomes, promote healthy nutritional habits, and encourage
physical activity could help reduce the rising prevalence of non-
communicable diseases in these countries.

This study emphasizes the importance of national policy
interventions in tackling nutrition-related NCDs. In addition,
inadequate nutrition linked to cardiometabolic mortality in
Kuwait highlights a need for nutritional interventions
targeting high-risk groups, especially young adults, and males
[34]. The implementation of an extensive framework for dietary
guidelines in Bahrain, addressing physical health, mental
wellness, cultural heritage, and environmental factors,
demonstrates the importance of integrating multiple aspects of
health into public health policies aimed at reducing the effects
of NCDs [36].

These results highlight the critical influence of lifestyle
behaviours, including physical activity, nutrition, and stress
management, on long-term health outcomes. The significant
prevalence of Type 2 diabetes in GCC countries emphasises
the detrimental effects of unhealthy lifestyles, such as
inadequate diet and lack of physical activity [16]. The
increasing prevalence of diabetes in the GCC, influenced by
obesity and genetic factors, reflects the issues identified related
to inadequate dietary practices and insufficient physical activity
among adolescents, which heighten the risk of future chronic
diseases. The findings underscore the necessity for early
interventions aimed at modifiable risk factors within the
youth, especially in areas such as the GCC, where lifestyle-
related diseases are increasing [35].

A conceptual framework linking dietary and lifestyle factors to
NCDs in GCC countries can be understood through the region’s
rapid nutrition and lifestyle transition. Economic growth,
urbanization, and globalization have increased the availability
of energy-dense processed foods, sugary beverages, and fast
foods, while reducing adherence to traditional diets rich in
whole grains, fruits, and vegetables. Concurrently, sedentary
lifestyles, driven by car-dependent environments, technology
use, and extreme climatic conditions limiting outdoor physical
activity, contribute to obesity and metabolic disorders. These
behavioural and environmental factors interact with
socioeconomic determinants and genetic susceptibility to
increase the risk of obesity, type 2 diabetes, and cardiovascular
diseases in GCC populations.

Beyond the observed prevalence and associations, the rising
burden of NCDs in GCC countries reflects broader structural and
environmental transitions that influence health behaviours. Rapid
economic development, urbanization, and modernization in the
region have contributed to a nutrition transition, characterized by

NCD Risk Factors in GCC

increased availability of energy-dense processed foods and reduced
reliance on traditional diets rich in whole grains, fruits, and
legumes. At the same time, built environment factors, including
car-dependent urban design, extreme climatic conditions limiting
outdoor activity, and sedentary occupational patterns, reduce
opportunities for physical activity. Cultural and social norms,
including dietary practices, hospitality-related food consumption,
and gender-related barriers to physical activity in some settings,
may further shape behavioural risk factors. These contextual
influences interact with genetic susceptibility to obesity and
insulin resistance reported in Middle Eastern populations,
creating a complex causal pathway linking lifestyle changes to
the high prevalence of obesity, type 2 diabetes, and
cardiovascular diseases in the GCC. Understanding these
mechanisms is essential for designing culturally appropriate and
context-specific public health interventions.

Study Strengths and Limitations

The present review included recent studies published between
2020 and 2024, providing up-to-date evidence on nutrition-
related risk factors, including unhealthy dietary patterns,
socioeconomic determinants, lack of physical activity, and
behavioural risk factors, influencing the increasing prevalence
of NCDs. This date range is a strength, as it synthesizes the
most recent evidence reflecting the current GCC policy
context and the post-2020 period, including pandemic-
related disruptions to diet and physical activity. In
addition, the countries within the GCC present comparable
fast rates of economic development, urbanization, and shared
public health problems and nutritional behaviours. This
enables the applicability of the findings within the broader
GCC and other population groups, including adults, children,
and migrants, to inform the targeting of public health
strategies.

However, most included studies employed cross-sectional
designs, which preclude the establishment of causal
relationships between nutritional risk factors and NCDs.
The absence of longitudinal data limits understanding of
risk factor exposure and disease development temporal
sequence. In addition, many studies utilized self-reported
questionnaires for data collection, particularly regarding
dietary habits and physical activity levels. These may
introduce recall and social desirability biases, potentially
leading to underreporting unhealthy behaviors and
overreporting healthy practices. Moreover, the variability in
the instruments used to assess dietary patterns, physical
activity, and anthropometric measurements across studies
limits direct comparability and may have influenced
prevalence estimates of risk factors.

Implications and Recommendations

Future research should evaluate the effectiveness of specific
intervention programs aimed at reducing nutrition- and
lifestyle-related risk factors for NCDs in GCC countries.
For example, school-based nutrition and physical activity
programs targeting adolescents and adults could improve
dietary habits, increase physical activity levels, and reduce
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overweight and obesity prevalence. Similarly, community-
based lifestyle modification programs for adults such as
structured  weight-management  initiatives,  dietary
counselling, and physical activity promotion may help
reduce cardiometabolic risk factors including obesity,
hypertension, and type 2 diabetes.

At the policy level, regulatory authorities in GCC countries
could implement population-level strategies, such as taxation on
sugar-sweetened beverages, front-of-package nutrition labeling,
and restrictions on marketing unhealthy foods. These measures
may help reduce the consumption of ultra-processed foods and
sugary beverages while encouraging healthier dietary choices.
Additionally, workplace wellness programs promoting regular
physical activity, healthy food environments, and routine health
screenings could contribute to early detection and prevention of
NCDs among working-age adults.

Healthcare systems should also strengthen preventive services,
including routine screening for obesity, hypertension, and
diabetes in primary healthcare settings, coupled with lifestyle
counselling and referral to nutrition or lifestyle medicine
programs. Integrating multisectoral strategies involving health,
education, and urban planning sectors such as improving access
to recreational spaces and promoting active transport could
further support healthier lifestyles.

Future studies should also employ longitudinal designs to
assess the long-term impact of lifestyle interventions on NCD
prevention in GCC populations, while exploring how
socioeconomic, cultural, and environmental factors influence
dietary behaviours and health outcomes. Such evidence would
provide policymakers with clearer guidance for implementing
targeted and effective public health interventions.

Conclusion

This review provides evidence of the substaintial burden of
lifestyle-related NCDs across the GCC region. Dietary
practices, physical inactivity, and socioeconomic factors
influence the prevalence of obesity, cardiovascular diseases,
and type 2 diabetes in these countries. In addition, the
nutritional landscape of the GCC region is characterized by
concerning dietary patterns that include excessive
consumption of fast foods, refined grains, and sugar-
sweetened beverages, coupled with inadequate intake of
fruits, vegetables, and whole grains. These patterns,
alongside widespread physical inactivity, promote the
development and progression of NCDs. Furthermore, the
identified socioeconomic gradients in NCDs prevalence,
with higher burdens among less educated and lower-

REFERENCES

1. Budreviciute A, Damiati S, Sabir DK, Onder K, Schuller-Goetzburg P, Plakys
G, et al. Management and Prevention Strategies for Non-Communicable
Diseases (NCDs) and Their Risk Factors. Front Public Health (2020)
8:574111. doi:10.3389/fpubh.2020.574111

2. Bhadoria AS, Mishra S, Kant R, Nundy S. Fatty Liver Disease Is a Neglected Non-
Communicable Disease in World Health Organization Global Action Plan for

NCD Risk Factors in GCC

income groups, especially women, underscore the need for
equity-focused approaches to health promotion. The high
prevalence of childhood obesity across the region
highlights an impending crisis that will likely translate into
even higher adult NCD rates in the coming decades. Early
intervention programs focusing on school-based nutrition
education, mandatory physical education, and creating
supportive environments for healthy behaviors are critical
to addressing the issue. Public health policy should focus on
nutrition, health improvement, physical activity promotion,
and socioeconomic inequality. Strengthening public
education, dietary guideline adherence, and physical
exercise promotion to minimize NCDs in the GCC is
also essential.

AUTHOR CONTRIBUTIONS

Conceptualization, AA and LC; Methodology, AA, FZ and DP;
Software, MM and MA; Formal Analysis, TO and LS;
Writing - Original Draft Preparation, AA, MM, and FZ;
Writing - Review and Editing, TO, DP, AA, LS, LC, AA, and
FZ; Visualization, MM, and MA; Supervision, LC, and TO. All
authors contributed to the article and approved the
submitted version.

FUNDING

The author(s) declared that financial support was not received for
this work and/or its publication.

CONFLICT OF INTEREST

The authors declare that they do not have any conflicts of interest.

GENERATIVE Al STATEMENT

The author(s) declared that generative AI was not used in the
creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of
artificial intelligence and reasonable efforts have been made to
ensure accuracy, including review by the authors wherever
possible. If you identify any issues, please contact us.

Prevention and Control of Non-Communicable Diseases 2013-2020: A Call for
Policy Action. ] Med Evid (2020) 1(2):75. doi:10.4103/jme.jme_156_20

3. Giacaman RA, Fernandez CE, Mufioz-Sandoval C, Leén S, Garcia-Manriquez
N, Echeverria C, et al. Understanding Dental Caries as a Non-Communicable
and Behavioral Disease: Management Implications. Front Oral Health (2022)
3:764479. doi:10.3389/froh.2022.764479

4. Cerf ME. Healthy Lifestyles and Noncommunicable Diseases: Nutrition, the
Life-Course, and Health Promotion. Lifestyle Med (2021) 2(2):e31. doi:10.1002/
lim2.31

Public Health Reviews | Owned by SSPH+ | Published by Frontiers

April 2026 | Volume 47 | Article 1609172


https://doi.org/10.3389/fpubh.2020.574111
https://doi.org/10.4103/jme.jme_156_20
https://doi.org/10.3389/froh.2022.764479
https://doi.org/10.1002/lim2.31
https://doi.org/10.1002/lim2.31

Alhebsi et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

. Hechenbleikner

. Elsheikh OE, Alderiny MM, Alkahtani SHA. Food Transition in the Gulf

Cooperation Council Region. Afr J Agric Res (2020) 15(2):297-311. doi:10.
5897/ajar2019.14592

EM, Herron DM. Epidemiology of Obesity. In:
Thompson C. C. editors. Bariatric Endoscopy. Cham: Springer. (2024) 3-13.
doi:10.1007/978-3-031-70004-0_1

. GBD 2021 Diabetes Collaborators. Global, Regional, and National Burden of

Diabetes from 1990 to 2021, with Projections of Prevalence to 2050: A
Systematic Analysis for the Global Burden of Disease Study 2021. Lancet
(2021)402(10397):203-234. doi:10.1016/S0140-6736(23)01301-6

. Abdullahi ZM, Kingsley OI, Yusuf M, O UE, Otutu M, Nwose EU.

Epidemiology, Prevention and Management of Non-Communicable
Diseases (NCDS). J Health Wellness Saf Res (2025) 7(3):3027-2653. doi:10.
70382/hujhwsr.v7i3.015

. Piovani D, Nikolopoulos GK, Bonovas S. Non-Communicable Diseases: The

Invisible Epidemic. J Clin Med (2022) 11(19):5939. doi:10.3390/jcm11195939
Naeem A, Abbas SH, Yousaf M, Ishtiaq A, Murtaza I. Global Impact and
Strategies to Reduce the Mortality from Cardiovascular Diseases. In: Rezaei N.
editors. Integrated Science for Sustainable Development Goal. Cham: Springer.
(2024) 25, 283-306. doi:10.1007/978-3-031-64288-3_12

Fadhil I, Ali R, Al-Raisi SS, Bin Belaila BA, Galadari S, Javed A, et al. Review of
National Healthcare Systems in the Gulf Cooperation Council Countries for
Non-Communicable Diseases Management. Oman Med J (2021) 1(1):e370.
doi:10.5001/0m;j.2021.96

Finkelstein EA, Malkin JD, Baid D, Alqunaibet A, Mahdi K, Al-Thani MBH,
et al. The Impact of Seven Major Noncommunicable Diseases on Direct
Medical Costs, Absenteeism, and Presenteeism in Gulf Cooperation
Council Countries. ] Med Econ (2021) 24(1):828-34. doi:10.1080/13696998.
2021.1945242

Aboul EBH, Bernstein J, Neary AC. Dietary Transition and Obesity in Selected
Arabic-Speaking Countries: A Review of the Current Evidence. EMH]J (2016)
22(10):763-70.

Musaiger AO, Takruri HR, Hassan AS, Abu-Tarboush H. Food-Based Dietary
Guidelines for the Arab Gulf Countries. ] Nutr Metab (2012) 2012:1-10. doi:10.
1155/2012/905303

Ruthsatz M, Candeias V. Non-Communicable Disease Prevention, Nutrition
and Aging. Acta Bio Med : Atenei Parmensis. (2020) 91(2):379-88. doi:10.
23750/abm.v91i2.9721

Aljulifi MZ. Prevalence and Reasons of Increased Type 2 Diabetes in Gulf
Cooperation Council Countries. Saudi Med ] (2021) 42(5):481-90. doi:10.
15537/smj.2021.42.5.20200676

Al-Gahtani S, Abozaid T, Al-Gahtani S, Shoukri MM, Aleid M. Investigating
Trend in Cardiovascular Disease Mortality and Its Association with Obesity in
the Gulf Cooperative Council (GCC) Countries from 1990 to 2019. Open
J Epidemiol (2022) 12(03):221-30. doi:10.4236/0jepi.2022.123018

Bouzekouk DS. Burden of Cardiovascular Diseases in the GCC Countries:-
Finding from the Global Burden Diseases Study 1990-2017. Singapore ] Cardiol
(2020) 1(3):90-4. doi:10.46978/sjc.20.1.2.15

Chaabna K, Ladumor H, Cheema S. Ecological Study of Breast Cancer
Incidence in Nationals and Non-Nationals in the Gulf Cooperation Council
Countries. East Mediterr Health ] (2022) 29(1):40-48. doi:10.26719/emhj.
23.005

Osabi LA, van de Klundert J, Alhurishi SA, Cramm JM. A Theory-Informed
Systematic Review to Understand Physical Activity Among Women in Gulf
Cooperation Council Countries. BMC Public Health (2023) 23(1):1009. doi:10.
1186/512889-023-15725-5

Al-Hazzaa HM. Physical Activity Research in the Gulf Cooperation Council
Countries: Progress Made but Work Still to Do. J Phys Activity Health (2022)
19(11):769-70. doi:10.1123/jpah.2022-0484

Al-Zalabani A. Cancer Incidence Attributable to Tobacco Smoking in GCC
Countries in 2018. Tob Induced Dis (2020) 18(March):18. doi:10.18332/tid/
118722

Walaa EKF, Hammoudeh S, Janahi I A. Obstructive Sleep Apnea and Obesity
in Gulf Cooperation Council (GCC) Countries. Fortune ] Health Sci (2021)
04(03):456-469. doi:10.26502/jhs.035

Aleid S, Alshahrani NZ, Alsedrah S, Carvalho AB, Lima MJ, Teixeira-Lemos E,
et al. The Role of Social Media Advertisement and Physical Activity on Eating

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

NCD Risk Factors in GCC

Behaviors Among the General Population in Saudi Arabia. Nutrients (2024)
16(8):1215. doi:10.3390/nul16081215

Cheikh Ismail L, Osaili TM, Naja F, Wartanian M, Elkabat G, Arnous M, et al.
The Association of Social Media with Dietary Behaviors Among Adults in the
United Arab Emirates. Heliyon (2024) 10(15):e35574. doi:10.1016/j.heliyon.
2024.e35574

AlSadrah S. Social Media Use for Public Health Promotion in the Gulf
Cooperation Council. An Overview. Saudi Med ] (2021) 42(1):9-20. doi:10.
15537/smj.2021.1.25470

Alanzi T, Altuwailib M, Mohammed SA, Alanezi F. Perception of Healthcare
Providers About the Use of Social Media to Manage a Healthy Diet in Saudi
Arabia. Front Public Health (2021) 9:543913. doi:10.3389/fpubh.2021.543913
Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD,
et al. The PRISMA 2020 Statement: An Updated Guideline for Reporting
Systematic Reviews. Syst Rev (2021) 10(1):89. doi:10.1186/s13643-021-01626-4
Al-Hanawi MK, Keetile M. Socio-Economic and Demographic
Correlates of Non-Communicable Disease Risk Factors Among
Adults in Saudi Arabia. Front Med (2021) 8(1):605912. do0i:10.3389/
fmed.2021.605912

Al-Hanawi MK. Socioeconomic Determinants and Inequalities in the
Prevalence of Non-Communicable Diseases in Saudi Arabia. Int J Equity
Health (2021) 20(1):174. doi:10.1186/s12939-021-01510-6

Hakami S, Omar M, Alsaad S, Vennu V, Hattan L, Bindawas S. Association
Between Non-Communicable Diseases and Physical Activity Level in Older
Adults Visiting Primary Health Care Centers in Jizan. Saudi Arabia Saudi Med
J (2023) 44(6):580-7. doi:10.15537/smj.2023.44.6.20230076

Al-Lahou B, Ausman LM, Pefialvo JL, Huggins GS, Al-Hooti S, Al-Zenki S,
et al. Dietary Patterns Associated with the Prevalence of Cardiovascular
Disease Risk Factors in Kuwaiti Adults. ] Acad Nutr Diet (2020) 120(3):
424-36. doi:10.1016/j.jand.2019.09.012

Oguoma VM, Coffee NT, Alsharrah S, Abu-Farha M, Al-Refaei FH, Al-Mulla
F, et al. Prevalence of Overweight and Obesity, and Associations with Socio-
Demographic Factors in Kuwait. BMC Public Health (2021) 21(1):667. doi:10.
1186/512889-021-10692-1

Al-Lahou B, Ausman LM, Pefialvo JL, Huggins GS, Zhang FF. Cardiometabolic
Deaths Attributable to Poor Diet Among Kuwaiti Adults. PLoS One (2022)
17(12):0279108-e. doi:10.1371/journal.pone.0279108

Alkhulaifi F, Al-Hooti S, Al-Zenki S, AlOmirah H, Darkoh C. Dietary Habits,
Meal Timing, and Meal Frequency in Kuwaiti Adults: Analysis of the Kuwait
National Nutrition Surveillance Data. Nutrients (2023) 15(21):4537. doi:10.
3390/nul5214537

Naja F, Khaleel S, Alhajeri ME, Ajlan BY, Abulfateh NM, Alawadhi AG, et al.
The Bahraini Food Based Dietary Guidelines: A Holistic Perspective to Health
and Wellbeing. Front Public Health (2023) 11:1182075. doi:10.3389/fpubh.
2023.1182075

Khalaf S, Waheed A, Naureen Akber A, AlNajem NJ, Abdulrahman R, Hasan Z.
Assessment of Type 2 Diabetes Awareness and Knowledge in the Non-Medical
Bahraini Population. Cureus (2023)15(8):e44231. doi:10.7759/cureus.44231

Al Toobi MM, Al Subhi LK, Bose S, Al-Adawi S. Nutrition Quality of Life
Associated with Affective Functioning Among Omani Patients with Type
2 Diabetes from Primary Health Care. ] Nutr Sci (2021) 10:e6. doi:10.1017/jns.
2020.57

Petry N, Al-Maamary SA, Woodruff BA, Alghannami S, Al-Shammakhi
SM, Al-Ghammari IK, et al. National Prevalence of Micronutrient
Deficiencies, Anaemia, Genetic Blood Disorders and Over- and
Undernutrition in Omani Women of Reproductive Age and Preschool
Children. Sultan Qaboos Univ Med ] (2020) 20(2):e151-e64. d0i:10.18295/
squm;.2020.20.02.005

Seth M. Prevalence of Obesity and Its Association with Socio Demographic
Factors in Obese Omani Women in the Age Group of 30-49 Years. Nutr Food
Process (2021) 4(6):01-7. doi:10.31579/2637-8914/067

Manickavasagan A, Abbas I, Ali A, Cork L, Khan MA, Claereboudt M, et al.
Whole Grain Food Products: Knowledge, Availability and Consumption in
Oman. Int Journal Nutr Pharmacol Neurol Dis (2020) 10(3):128-36. doi:10.
4103/ijnpnd.ijnpnd_23_20

Rashid A, Farheen U, Qureshi ZN, Ejaz M. Obesity Prevalence, Associated
Factors and Complications Among Adult Population Attending Family

Public Health Reviews | Owned by SSPH+ | Published by Frontiers

April 2026 | Volume 47 | Article 1609172


https://doi.org/10.5897/ajar2019.14592
https://doi.org/10.5897/ajar2019.14592
https://doi.org/10.1007/978-3-031-70004-0_1
https://doi.org/10.1016/S0140-6736(23)01301-6
https://doi.org/10.70382/hujhwsr.v7i3.015
https://doi.org/10.70382/hujhwsr.v7i3.015
https://doi.org/10.3390/jcm11195939
https://doi.org/10.1007/978-3-031-64288-3_12
https://doi.org/10.5001/omj.2021.96
https://doi.org/10.1080/13696998.2021.1945242
https://doi.org/10.1080/13696998.2021.1945242
https://doi.org/10.1155/2012/905303
https://doi.org/10.1155/2012/905303
https://doi.org/10.23750/abm.v91i2.9721
https://doi.org/10.23750/abm.v91i2.9721
https://doi.org/10.15537/smj.2021.42.5.20200676
https://doi.org/10.15537/smj.2021.42.5.20200676
https://doi.org/10.4236/ojepi.2022.123018
https://doi.org/10.46978/sjc.20.1.2.15
https://doi.org/10.26719/emhj.23.005
https://doi.org/10.26719/emhj.23.005
https://doi.org/10.1186/s12889-023-15725-5
https://doi.org/10.1186/s12889-023-15725-5
https://doi.org/10.1123/jpah.2022-0484
https://doi.org/10.18332/tid/118722
https://doi.org/10.18332/tid/118722
https://doi.org/10.26502/fjhs.035
https://doi.org/10.3390/nu16081215
https://doi.org/10.1016/j.heliyon.2024.e35574
https://doi.org/10.1016/j.heliyon.2024.e35574
https://doi.org/10.15537/smj.2021.1.25470
https://doi.org/10.15537/smj.2021.1.25470
https://doi.org/10.3389/fpubh.2021.543913
https://doi.org/10.1186/s13643-021-01626-4
https://doi.org/10.3389/fmed.2021.605912
https://doi.org/10.3389/fmed.2021.605912
https://doi.org/10.1186/s12939-021-01510-6
https://doi.org/10.15537/smj.2023.44.6.20230076
https://doi.org/10.1016/j.jand.2019.09.012
https://doi.org/10.1186/s12889-021-10692-1
https://doi.org/10.1186/s12889-021-10692-1
https://doi.org/10.1371/journal.pone.0279108
https://doi.org/10.3390/nu15214537
https://doi.org/10.3390/nu15214537
https://doi.org/10.3389/fpubh.2023.1182075
https://doi.org/10.3389/fpubh.2023.1182075
https://doi.org/10.7759/cureus.44231
https://doi.org/10.1017/jns.2020.57
https://doi.org/10.1017/jns.2020.57
https://doi.org/10.18295/squmj.2020.20.02.005
https://doi.org/10.18295/squmj.2020.20.02.005
https://doi.org/10.31579/2637-8914/067
https://doi.org/10.4103/ijnpnd.ijnpnd_23_20
https://doi.org/10.4103/ijnpnd.ijnpnd_23_20

Alhebsi et al.

43.

44.

45.

46.

47.

48.

49.

50.

Medicine Clinic in Hatta Hospital, United Arab Emirates. Liaquat Natl ] Prim
Care (2024) 6(3):225-231. doi:10.37184/Injpc.2707-3521.6.38

Mamdouh H, Hussain HY, Ibrahim GM, Alawadi F, Hassanein M, Zarooni
AA, et al. Prevalence and Associated Risk Factors of Overweight and Obesity
Among Adult Population in Dubai: A Population-Based Cross-Sectional
Survey in Dubai, the United Arab Emirates. BMJ Open (2023) 13(1):
€062053. doi:10.1136/bmjopen-2022-062053

Al-Thani MH, Khalifa SAH, Akram H, Vinodson B, Ijaz MA. The
Characteristics of Excess Body Weight in the School-Going Students of
Qatar. Apollo Med (2022) 19(2):75. doi:10.4103/am.am_114_21

Hwalla N, Chehade L, O’Neill LM, Kharroubi S, Kassis A, Cheikh Ismail L,
et al. Total Usual Nutrient Intakes and Nutritional Status of United Arab
Emirates Children (4 Years-12.9 Years): Findings from the Kids Nutrition and
Health Survey (KNHS) 2021. Nutrients (2023) 15(1):234. doi:10.3390/
nul5010234

Anouti FA, Ahmed LA, Riaz A, Grant WB, Shah N, Ali R, et al. Vitamin D
Deficiency and Its Associated Factors Among Female Migrants in the United
Arab Emirates. Nutrients (2022) 14(5):1074. doi:10.3390/nu14051074
Hashim M, Radwan H, Ismail LC, Faris ME, Mohamad MN, Saleh ST, et al.
Determinants for Mediterranean Diet Adherence Beyond the Boundaries: A
Crosssectional Study from Sharjah, the United Arab Emirates. ] Translational
Med (2024) 22(1):513. doi:10.1186/512967-024-05172-0

Abed Alah M, Abdeen S, Selim N, Tayar E, Al-Dahshan A, Kehyayan V, et al. A
Sociodemographic Analysis of the Impact of COVID-19-Related Schools’ Closure
on the Diet and Physical Activity of Children and Adolescents in Qatar.
] Epidemiol Glob Health (2023) 13(2):248-65. doi:10.1007/s44197-023-00101-8
Clarke V, Braun V. Thematic Analysis. The Journal Positive Psychology (2017)
12(3):297-8. doi:10.1080/17439760.2016.1262613

Khan MAB, BaHammam AS, Amanatullah A, Obaideen K, Arora T, Ali H,
et al. Examination of Sleep in Relation to Dietary and Lifestyle Behaviors

51.

52.

53.

54.

NCD Risk Factors in GCC

During Ramadan: A Multi-National Study Using Structural Equation
Modeling Among 24,500 Adults amid COVID-19. Front Nutr (2023) 10:
1040355. doi:10.3389/fnut.2023.1040355

Niessen LW, Mohan D, Akuoku JK, Mirelman AJ, Ahmed S, Koehlmoos TP,
et al. Tackling Socioeconomic Inequalities and Non-Communicable Diseases
in Low-Income and Middle-Income Countries Under the Sustainable
Development Agenda. The Lancet (2018) 391(10134):2036-46. doi:10.1016/
S0140-6736(18)30482-3

Ejigu BA, Tiruneh FN. The Link Between Overweight/Obesity and
Noncommunicable Diseases in Ethiopia: Evidences from Nationwide WHO
STEPS Survey 2015. Int | Hypertens (2023) 2023:1-11. doi:10.1155/2023/
2199853

AlAbdulKader AM, Tuwairqi K, Rao G. Obesity and Cardiovascular Risk in the
Arab Gulf States. Curr Cardiovasc Risk Rep (2020) 14(7):7. d0i:10.1007/s12170-
020-00642-8

Rahman MA. Socioeconomic
Noncommunicable

Inequalities in the Risk Factors of
(Hypertension and Diabetes) Among
Bangladeshi Population: Evidence Based on Population Level Data Analysis.
PLoS One (2022) 17(9):¢0274978. doi:10.1371/journal.pone.0274978

Diseases

Copyright © 2026 Alhebsi, Osaili, Papandreou, Zeb, Mohamad, Alkaabi,
Stojanovska, Al Dhaheri and Cheikh Ismail. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC
BY). The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.

PHR is edited by the Swiss School of Public Health (SSPH+) in a partnership with
the Association of Schools of Public Health of the European Region (ASPHER)+

Public Health Reviews | Owned by SSPH+ | Published by Frontiers

17

April 2026 | Volume 47 | Article 1609172


https://doi.org/10.37184/lnjpc.2707-3521.6.38
https://doi.org/10.1136/bmjopen-2022-062053
https://doi.org/10.4103/am.am_114_21
https://doi.org/10.3390/nu15010234
https://doi.org/10.3390/nu15010234
https://doi.org/10.3390/nu14051074
https://doi.org/10.1186/s12967-024-05172-0
https://doi.org/10.1007/s44197-023-00101-8
https://doi.org/10.1080/17439760.2016.1262613
https://doi.org/10.3389/fnut.2023.1040355
https://doi.org/10.1016/S0140-6736(18)30482-3
https://doi.org/10.1016/S0140-6736(18)30482-3
https://doi.org/10.1155/2023/2199853
https://doi.org/10.1155/2023/2199853
https://doi.org/10.1007/s12170-020-00642-8
https://doi.org/10.1007/s12170-020-00642-8
https://doi.org/10.1371/journal.pone.0274978
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

	A Narrative Review on Dietary and Lifestyle Contributors to Non-Communicable Diseases in Gulf Cooperation Council Countries
	Introduction
	Methods
	Data Sources
	Search Strategy
	Study Selection
	Eligibility Criteria
	Quality Assessment
	Data Extraction
	Data Analysis

	Results
	Study Selection
	Study Characteristics
	Quality Assessment
	Obesity and Associated Socioeconomic Factors
	Nutritional Patterns and Cardiovascular Risk Determinants
	Physical Activity and NCDs
	Micronutrient Deficiencies and Malnutrition
	The Timing and Frequency of Meals
	Awareness and Educational Initiatives
	Nutritional Quality of Life and Mental Health

	Discussion
	Study Strengths and Limitations
	Implications and Recommendations
	Conclusion

	Author Contributions
	Funding
	Conflict of Interest
	Generative AI Statement
	References


