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INTRODUCTION

Low physical activity (LPA) is a key modifiable risk factor for non-
communicable diseases (NCDs), including cardiovascular diseases 
(CVDs), diabetes, and certain cancers such as colon and breast 
cancer, as well as mental health disorders.1-3 Research has shown 

that regular physical activity has a protective effect against stroke 
and ischemic heart disease (IHD).4 Additionally, studies have reported 
a positive association between LPA and specific cancers, including 
renal cancer, bladder tumors, breast cancer, and colorectal cancer, 
with many cases potentially preventable through regular physical 
activity.5,6 Globally, insufficient physical activity is a major contributor 
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to morbidity, mortality, and premature death, leading to substantial 
socioeconomic costs.7 The global age-standardized prevalence 
of insufficient physical activity rose to approximately 30% in 
2022, increasing from 23.4% in 2000 and 26.4% in 2010.8 A 2021 
population-based prevalence study estimated that LPA accounted 
for 7.2% of all-cause mortality and 7.6% of CVD-related deaths 
worldwide.7 The concerning global rise in LPA highlights the urgent 
need for targeted interventions to promote physical activity.

Although LPA is a global issue, its impact is particularly significant 
in the Middle East and North Africa (MENA) region, where distinct 
socioeconomic and environmental factors contribute to its high 
prevalence. In this region, approximately 47% of adults and 78% 
of adolescents do not engage in sufficient physical activity.9 The 
increasing burden of NCDs in MENA is further aggravated by rising 
obesity and diabetes rates, which are linked to sedentary lifestyles. 
Notably, individuals aged 40-60 are at a higher risk of developing 
diabetes due to these lifestyle factors, posing major public health 
challenges.10 The concern surrounding LPA is heightened by the 
growing incidence of LPA-associated cancers associated in the 
region, particularly in Arab countries.11

Several sociocultural and environmental factors make physical 
activity patterns in MENA a priority for public health intervention. 
Unlike many Western countries, where active commuting and 
outdoor exercise are common, the hot climate in much of MENA 
discourages outdoor physical activity for much of the year.12 Gender 
norms such as the expectation that women be accompanied in 
public spaces and the lack of gender-segregated fitness facilities, 
further limit physical activity among women in the region.13 
Additionally, restricted access to public recreational spaces, 
inadequate pedestrian-friendly infrastructure, and a reliance 
on car-based transportation discourage daily physical activity.14 
Moreover, rapid urbanization, technological advancements, 
improved transportation infrastructure, and economic growth 
have contributed to increasing sedentary lifestyles and LPA in the 
region.15 Key barriers to adequate physical activity in MENA include 
a shortage of sports facilities, limited social support, cultural and 
gender norms, and unfavorable weather conditions. LPA is also 
more prevalent among specific demographic groups, including older 
adults, women, and individuals with lower educational attainment.16 
The socioeconomic impact of LPA in this region is substantial, as the 
rising prevalence of NCDs places a growing burden on healthcare 
systems and economies.17 These factors underscore the need for 
further research on LPA and its consequences in MENA.

The diverse sociocultural, environmental, and economic factors in 
the MENA region highlight the need for localized data to implement 
targeted interventions.18 However, despite global recognition of LPA 
as a significant health risk, there is a lack of region-specific data 
on LPA and its associated disease burden in MENA.13 To develop 
effective, evidence-based interventions, it is crucial to collect 
gender-stratified data for adult and youth populations in this 
region.19 This data is essential for understanding LPA trends and 
informing resource allocation and program development.20 Without 
a comprehensive assessment of the burden attributable to LPA, 
policymakers face challenges in formulating effective strategies to 

reduce its impact.21 Addressing this gap is critical, as inaction may 
lead to rising healthcare costs, worsening health outcomes, and an 
increasing burden of LPA-related diseases in the region.

Due to the limited research on LPA in the MENA region, this study 
aimed to assess the disease burden associated with LPA using data 
from the Global Burden of Disease (GBD) database to estimate 
its health impact. Specifically, this study addresses the following 
research question: What is the extent of the disease burden 
attributable to LPA in the MENA region? It is hypothesized that 
the burden of LPA-related diseases in MENA is disproportionately 
high due to regional sociocultural and environmental factors that 
contribute to physical inactivity. By quantifying this burden, the 
study provides valuable insights to support evidence-based public 
health policies and enhance health outcomes in the MENA region.

MATERIALS AND METHODS

Overview

This study utilized data from GBD 2021, conducted by the Institute 
for Health Metrics and Evaluation, which evaluated the burden 
of 288 diseases and 88 risk factors across 204 countries from 
1990 to 2021. The methodological details of GBD 2021 have been 
described previously.22,23 Data were extracted on the burden of eight 
conditions attributable to LPA, including breast cancer, chronic 
kidney disease, colorectal cancer, diabetes mellitus (DM), IHD, lower 
extremity peripheral arterial disease, stroke, and tuberculosis, at the 
global level, within the MENA region, and across individual MENA 
countries. These countries include Afghanistan, Algeria, Bahrain, 
Egypt, Iran, Iraq, Jordan, Kuwait, Lebanon, Libya, Morocco, Oman, 
Palestine, Qatar, Saudi Arabia, Sudan, Syria, Tunisia, Türkiye, the 
United Arab Emirates, and Yemen.

Ethics

This study utilized the GBD database for secondary data analysis. 
No participants were directly involved, and no individual data 
were collected. In accordance with ethical guidelines, the dataset 
is publicly available and does not contain personally identifiable 
information; therefore, informed consent was not required. The 
study protocol was approved by the Ethics Committee of the 
Iran University of Medical Sciences (approval number: IR.IUMS.
REC.1403.909).

Definition of condition and modeling strategy

In the GBD study, the disease burden attributable to LPA was 
assessed for individuals aged 25 years and older. Total physical 
activity levels were determined based on the intensity, frequency, 
and duration of activities lasting at least 10 min across all domains, 
including leisure, work, household, and transportation. LPA 
activity was defined as a total physical activity of less than 3600 
to 4400 metabolic equivalent (MET)-minutes per week. Estimates 
were derived from self-reported surveys conducted using random 
sampling. The primary tools used to assess physical activity were the 
Global Physical Activity Questionnaire (GPAQ) and the International 
Physical Activity Questionnaire (IPAQ).22,24,25 However, studies 
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employing other instruments that evaluated intensity, frequency, 
and duration across all physical activity domains were also included. 
Physical activity levels were categorized into four groups: inactive 
(< 600 MET-min/week), low activity (600-3999 MET-min/week), 
moderately active (4000-7999 MET-min/week), and highly active (≥ 
8000 MET-min/week).22

A systematic literature review was conducted on December 31, 
2019, to identify prospective studies examining the association 
between LPA-considering activity duration and frequency-and the 
risk of breast cancer, colorectal cancer, DM, IHD, and stroke. For 
chronic kidney disease, lower extremity peripheral arterial disease, 
and tuberculosis, the link to LPA was mediated through high fasting 
plasma glucose. In other words, the GBD study indirectly estimated 
the burden of these conditions attributable to LPA by assessing the 
disease burden caused by elevated fasting plasma glucose resulting 
from LPA. Since self-reported physical activity levels may be biased 
and subject to measurement errors,22,26 an adjustment factor was 
applied to questionnaire data to estimate accelerometer-adjusted 
physical activity levels. To determine this adjustment factor, the 
GBD study conducted a systematic review to identify studies that 
examined the relationship between self-reported physical activity 
levels (measured by GPAQ or IPAQ) and accelerometer-measured 
physical activity.22,27-29 This review identified 15 studies, which were 
used in the meta-regression-Bayesian, regularized, trimmed (MR-BRT) 
model to estimate the log difference between the two measurement 
methods. The resulting accelerometer-adjusted physical activity 
values were then incorporated into the spatiotemporal Gaussian 
process regression model, the preferred method for age-stratified 
data, to estimate physical activity levels across genders, age groups, 
countries, and years. The primary predictors for estimating physical 
activity levels (MET-min/week) were the proportion of individuals 
employed in agriculture and the number of four-wheeled vehicles 
per capita, with super-region, region, and country-level random 
intercepts included for model fitting. MR-BRT was then used to 
model the non-linear dose-response relationship between LPA and 
breast cancer, colorectal cancer, DM, IHD, and stroke. The model 
was adjusted for potential study-level confounders, such as whether 
a washout period was included, whether data were sourced from 
self-reports or administrative records, and adjustments for factors 
including sex, age, smoking status, educational level, income, and 
body mass index (BMI). BMI was specifically used to adjust the 
physical activity-breast cancer model, as it was the only model 
where BMI significantly introduced bias.22 

Indexes

We extracted LPA-attributable death and disability-adjusted life year 
(DALY) rates, along with age-standardized rates per 100,000 people 
where applicable, across different age groups, sex, countries, years 
(1990-2021), and diseases. For each value, the corresponding 95% 
uncertainty interval (UI) (95% UI) was also obtained. All estimated 
burdens represent the mean of 500 drawn estimations, with the 
95% UI reflecting the 2.5th and 97.5th percentiles of those draws.22 
Additionally, we extracted sociodemographic index (SDI) values for 
each country, the MENA region, and the world from 1990 to 2021. 
SDI is calculated based on income per capita, fertility rate, and 

educational attainment, ranging from 0 to 1, with higher values 
indicating better socioeconomic status.30

Statistical analysis

Data analysis and visualization were conducted using R version 
4.4.2, employing the ggplot2, tidyverse, tidyr, dplyr, stringr, and 
map packages. The proportion of each disease burden attributable 
to LPA was calculated by dividing the age-standardized DALY rate 
attributable to LPA by the total age-standardized DALY rate for that 
disease. To analyze the relationship between the LPA-attributable 
age-standardized DALY rate for each condition (as well as the total 
rate) and the SDI of MENA countries over time, locally estimated 
scatterplot smoothing (LOESS) regression was applied with a 
smoothing parameter of 0.3. LOESS regression was chosen due to its 
widespread use in GBD studies for assessing the association between 
SDI and disease burden, allowing comparisons with previous 
research. Additionally, this method enabled the examination of 
the relationship between LPA-attributable disease burden and SDI 
without relying on prior assumptions.31,32

RESULTS

Between 1990 and 2021, the age-standardized DALY rate of diseases 
attributable to LPA in the MENA region declined by 8.62% (95% 
UI, -18.91 to -2.75), decreasing from 431.84 to 394.64 per 100,000 
people (Table 1). In 1990, IHD had the highest age-standardized DALY 
rate attributable to LPA (178.23 per 100,000 people; 95% UI, 79.81 
to 272.61). However, by 2021, DM had surpassed other conditions, 
with the highest age-standardized DALY rate attributable to LPA 
(139.58 per 100,000 people; 95% UI, 60.62 to 219.11). Unlike other 
conditions, the age-standardized DALY rates of DM (67.63%; 95% 
UI, 48.2 to 87.34), breast cancer (63.04%; 95% UI, 39.19 to 88.99), 
and colorectal cancer (0.14%; 95% UI, -16.35 to 22) attributable to 
LPA increased from 1990 to 2021. The largest reductions in age-
standardized DALY rates attributable to LPA during this period were 
observed for tuberculosis (-65.87%; 95% UI, -74.74 to -52.15), stroke 
(-31.36%; 95% UI, -43.48 to -19.16), and IHD (-29.63%; 95% UI, -39.64 
to -18.84). In both 1990 and 2021, LPA contributed the highest 
percentage of the age-standardized DALY rate for DM among all 
conditions, whereas tuberculosis had the lowest proportion. Table 2 
presents the percentage of the disease burden attributable to LPA in 
the MENA region for 1990 and 2021.

In both 1990 and 2021, the age-standardized DALY rate of diseases 
attributable to LPA was higher in the MENA region than the global 
average (Figure 1). In 1990, Sudan (1027.34 per 100,000), Bahrain 
(692.78 per 100,000), and Qatar (650.78 per 100,000) had the highest 
age-standardized DALY rates attributable to LPA, while Tunisia 
(195.31 per 100,000), Libya (278.76 per 100,000), and Iran (316.63 
per 100,000) had the lowest. By 2021, Sudan (846.47 per 100,000), 
Iraq (630.29 per 100,000), and Afghanistan (626.88 per 100,000) 
had the highest rates, whereas Tunisia (210.71 per 100,000), Iran 
(250.63 per 100,000), and Türkiye (262.88 per 100,000) had the 
lowest (Figure 2). The largest reductions in the age-standardized 
DALY rate attributable to LPA were observed in Lebanon (-28.3%), 
Jordan (-27.83%), and Qatar (-23.46%), while the largest increases 
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occurred in Libya (39.92%), Morocco (16.64%), and Afghanistan 
(11.76%) (Supplementary Table 1). In 2021, DM had the highest 
age-standardized DALY rate attributable to LPA across all MENA 
countries, except in Syria, Sudan, and Yemen, where IHD had the 
highest rate (Figure 1).

In both 1990 and 2021, the DALY rate of diseases attributable to 
LPA was higher in females than in males across all age groups. 
Additionally, in both genders, the highest DALY rate was observed in 
the +95 age group (Figure 3). Among individuals aged 25-39 years, 
the DALY rate for stroke attributable to LPA was higher than that for 
other conditions in both 1990 and 2021. In 1990, among those aged 
40 years and older, IHD had the highest DALY rate attributable to 
LPA. However, by 2021, DM had the highest DALY rate attributable 
to LPA among individuals aged 40-79 years, whereas IHD had the 
highest rate in the older age groups (Figure 4).

There was no clear association between the age-standardized DALY 
rate of diseases attributable to LPA and SDI (Figure 5). However, the 
age-standardized DALY rates for tuberculosis and stroke attributable 
to LPA were negatively associated with SDI, whereas SDI showed 
a positive association with the age-standardized DALY rates of 
lower extremity peripheral arterial disease, breast cancer, and DM 
attributable to LPA (Supplementary Figure 1). 

DISCUSSION

This study highlighted the burden of diseases attributable to LPA 
in the MENA region in 2021, despite a non-significant decline in 
the LPA-related disease burden. By 2021, DM had become the 
leading contributor to this burden, replacing IHD, which had been 
the primary contributor in 1990. Over time, the burden of DM and 
breast cancer attributable to LPA increased, whereas tuberculosis, 
stroke, and IHD showed notable reductions. In 2021, Sudan and 
Iraq had the highest LPA-attributable disease burden. The highest 
DALY rates attributable to LPA were observed among females and 
individuals aged 95 years and older. Overall, the LPA-attributable 
disease burden increased with age. Additionally, fluctuations were 
observed between all-cause age-standardized DALY rates and 
socioeconomic status, as measured by SDI.

Our findings indicated that the age-standardized DALY rate of 
diseases attributable to LPA in the MENA region showed a non-
significant decline from 1990 to 2021 but remained higher than 
global values. Similarly, Ammar et al.33 reported a non-significant 
9.6% reduction in the LPA-attributable age-standardized DALY rate 
between 1990 and 2019, which was lower than the global decrease. 
Consistent with our results, their study also found that MENA had 
a higher age-standardized DALY rate than the global average in 
2019 (671.9 vs. 198.4 per 100,000).33 Additionally, reductions in 
the estimated annual percent changes of the LPA-attributable 
burden were observed in both MENA [-0.34%; 95% confidence 
interval (CI): -0.50, -0.18] and globally (-0.68%; 95% CI, -0.85, -0.50) 
from 1990 to 2019.34 In 2019, MENA remained one of the regions 
with the greatest LPA-attributable burden, a trend that our 2021 
findings confirmed. Addressing the challenges of physical activity 
in MENA requires targeted, region-specific recommendations. TA
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FIG. 1. Age-standardized DALY rate of individual diseases attributable to low physical activity across the Middle East and North Africa countries in 
1990 (a) and 2021 (b).
DALY, disability-adjusted life year.

TABLE 2. Percentage of the Burden of Diseases Attributable to Low Physical Activity in the Middle East and North Africa in 1990 and 2021.

Cause

1990 2021

Total DALY DALY attributable 
to LPA

(%) attributable 
to LPA Total DALY DALY attributable 

to LPA
(%) attributable 

to LPA

Breast cancer 124.15 3.47 2.79 194.85 5.66 2.9

Chronic kidney disease 759.9 19.95 2.62 846.64 19.91 2.35

Colon and rectum cancer 220.98 16.02 7.25 209.04 16.05 7.68

Diabetes mellitus 811.25 83.27 10.26 1344.97 139.58 10.38

Ischemic heart disease 5763.47 178.23 3.09 4023.22 125.43 3.12

Lower extremity peripheral 
arterial disease 8.06 0.26 3.26 9.41 0.2 2.14

Stroke 3644.7 125.27 3.44 2026.61 85.99 4.24

Tuberculosis 623.91 5.37 0.86 154.48 1.83 1.19

DALY, disability-adjusted life year; LPA, low physical activity.
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Several barriers to physical activity have been identified, including 
limited access to sports facilities, lack of time, insufficient social 
support, and low motivation. Sociocultural factors, such as 
restrictive gender norms and cultural expectations, along with 
environmental challenges like extreme weather conditions and 
high temperatures, further contribute to physical inactivity in the 
region. Demographic factors such as older age, female gender, 
lower education levels, and marital status are negatively associated 
with participation in physical activity. Conversely, health-related 
motivations, weight management goals, and recreational interests 
have been shown to encourage engagement in physical activity in 
MENA.16 To overcome these barriers, interventions should adopt 
culturally sensitive and inclusive strategies. Mobile technologies 
have demonstrated potential in promoting physical activity by 
offering tools for goal setting, self-monitoring, and educational 
content delivery.35 Policymakers should prioritize the development 
and implementation of evidence-based interventions that align 
with the region’s sociocultural and environmental contexts while 
evaluating their long-term effectiveness and cultural relevance to 
ensure sustained improvements in physical activity levels.

Our findings indicated that Sudan and Iraq had the highest age-
standardized DALY rates of LPA-attributable burden in 2021, while 

Tunisia had the lowest. Consistent with our results, Sudan also had 
the highest age-standardized DALY rate in 2019 (1176.2 per 100,000), 
whereas Tunisia had the lowest (260.7 per 100,000).33 Similarly, 
a study by Sharara et al.13 reported that Sudan had the highest 
prevalence of LPA (86.8%) among Arab countries, as assessed by 
the World Health Organization’s STEPwise approach to surveillance 
programs. Factors such as limited facilities, economic challenges, 
and inadequate awareness of the benefits and recommended levels 
of physical activity may contribute to high LPA levels in Sudan.36,37 
Some measures, including integrating physical activity modules 
into school curricula, have been implemented to promote active 
lifestyles.38 However, despite some reduction in the LPA burden, 
initiatives such as physical activity awareness campaigns have 
not been fully effective, suggesting that current efforts remain 
insufficient.39 Given the significant burden of LPA, additional 
interventions and policy measures will be required in the coming 
years. Effective strategies may involve incorporating physical 
activity into school programs, community initiatives, and workplace 

FIG. 2. Total age-standardized DALY rate of diseases attributable to low 
physical activity across the Middle East and North Africa countries in 
1990 (a) and 2021 (b).
DALY, disability-adjusted life year.

FIG. 3. DALY rate of diseases attributable to low physical activity across 
age groups in the Middle East and North Africa in 1990 (a) and 2021 (b).
DALY, disability-adjusted life year.
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wellness programs, along with targeted interventions for individuals 
with comorbidities.40 Additionally, lessons from countries in the 
region that have successfully reduced LPA could provide valuable 
guidance.

The contribution of various diseases to the LPA-attributable burden 
has changed over the past three decades. While IHD was the primary 
contributor in 1990, DM became the leading condition by 2021, 
with a notable increase in the burden of breast cancer. Similarly, 
between 1990 and 2019, the age-standardized DALY rate of IHD in 
MENA declined by 33.3%,41 whereas that of DM increased by 31.2%.42 
This shift may be attributed to the rising burden of DM, while the 
overall burden of IHD has declined in recent decades in MENA. 
Additionally, individuals with DM tend to have lower adherence to 
physical activity and lifestyle recommendations compared to those 
with other conditions, which may further contribute to the higher 
burden of DM attributable to LPA.34 The increasing impact of DM on 
the LPA-attributable disease burden in MENA highlights the need for 
targeted interventions to enhance physical activity as a key strategy 
for reducing the burden of DM. Further research is needed to assess 
the effectiveness of different interventions in this regard.

Significant disparities exist in the burden of diseases attributable 
to LPA based on gender and age. Females had higher DALY rates 
than males, with the burden being particularly pronounced in older 
populations and varied by condition across different age groups. 
These findings align with previous studies that have examined LPA 
epidemiology at global, regional, and national levels concerning 
age and gender patterns.1,33,43-45 In MENA, sociocultural barriers, 
traditional roles, and competing responsibilities disproportionately 
limit women’s opportunities for physical activity. Addressing these 
disparities requires targeted interventions, such as women-only 
facilities and supportive programs during key life transitions, to 
promote equitable health outcomes.16 The high burden of LPA-
attributable diseases among older adults may be due to age-related 
declines in physical function and mobility, which reduce their ability 
to engage in regular physical activity. Additionally, chronic health 
conditions, frailty, and a lack of tailored exercise programs for older 
adults further exacerbate the issue. Implementing interventions 
that focus on low-impact and accessible physical activities, such as 
walking groups or community-based exercise programs, could help 
reduce this burden and improve overall health outcomes in aging 
populations.

The relationship between socioeconomic development and the 
burden of diseases attributable to LPA was complex and varied 
by condition. While no clear overall association was observed, 
individual diseases such as tuberculosis and stroke, in contrast to 
breast cancer, exhibited opposite trends with SDI levels. This may 
partly explain the declining trends in the burden of stroke and 
tuberculosis attributable to LPA in MENA over time. For instance, 
improvements in socioeconomic status across MENA countries may 
have contributed to the overall reduction in tuberculosis burden 
attributable to LPA.46,47 In 2019, the global association between 
age-standardized DALY rates attributable to LPA and SDI showed 
the highest burden at an SDI of approximately 0.8, whereas in 
our study, the highest burden in the MENA region was observed 

FIG. 4. DALY rate of individual disease attributable to low physical 
activity across age groups in the Middle East and North Africa in 1990 
(a) and 2021 (b).
DALY, disability-adjusted life year.

FIG. 5. Association between the age-standardized DALY rate of diseases 
attributable to low physical activity and SDI.
DALY, disability-adjusted life year; SDI, sociodemographic index.
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at an SDI of 0.3.33 This discrepancy may reflect inequalities in 
healthcare infrastructure, awareness, and access to physical activity 
opportunities in less socioeconomically developed settings within 
MENA. Additionally, the relationship between LPA-attributable 
burden and specific conditions can be understood within the 
broader context of disease burden. For instance, the negative 
association between SDI and tuberculosis burden is consistent 
with the observed inverse relationship between SDI and the LPA-
attributable burden of tuberculosis in this study.48

A key strength of this study is its comprehensive evaluation of the 
disease burden attributable to LPA in the MENA region, utilizing 
robust statistical methods from the GBD framework. However, 
several limitations should be acknowledged. First, the LPA data 
primarily relied on self-reported tools, which are prone to biases. 
Additionally, data scarcity, particularly in the MENA region and low- 
and lower-middle-income countries, remains a major limitation 
of GBD studies. Second, the analysis was restricted to adults aged 
25 years and older, excluding younger populations whose LPA 
behaviors may differ significantly. This exclusion was due to the 
structure of the GBD framework, which primarily estimates disease 
burden in adults based on available epidemiological data linking 
LPA to NCDs. Since many chronic conditions associated with LPA, 
such as CVDs, typically develop later in life, the current framework 
focuses on older age groups. Addressing LPA estimates for children 
and adolescents remains an important consideration for future GBD 
iterations. Furthermore, the ecological and cross-sectional nature of 
the GBD dataset limited the ability to establish direct associations 
between LPA exposure and individual health outcomes. Another 
limitation is the inability to apply weighting to the LOESS model due 
to the lack of information on factors such as data quality and survey 
volume across countries. Lastly, while this study considered LPA as 
a risk factor for conditions like breast cancer, it did not account 
for breast cancer subtypes or other pathological variations, which 
could provide a more detailed understanding. Future research 
incorporating objective LPA measurements, younger populations, 
and more specific pathological data would enhance the depth and 
applicability of GBD findings. Despite these limitations, this study is 
the first to report the LPA-attributable burden in the MENA region 
and its countries using the latest GBD data, offering valuable insights 
for health policymakers.

The study highlighted a significant disease burden attributable 
to LPA in the MENA region, which, despite a decline over the past 
three decades, remains higher than global averages. The increasing 
contribution of DM and breast cancer to this burden reflects shifting 
epidemiological trends in the region. These findings underscore the 
need for targeted interventions, including initiatives to promote 
active lifestyles through public campaigns, improved access to 
recreational facilities, and the integration of physical activity 
promotion into primary healthcare systems. Comparisons with 
global trends highlight the importance of regional collaboration 
to share best practices and enhance intervention strategies. Future 
research should investigate the sociocultural and environmental 
factors influencing LPA in MENA countries and evaluate the cost-
effectiveness of interventions. This would support the development 

of evidence-based policies to address existing and emerging health 
challenges associated with LPA.

Ethics Committee Approval: The study protocol was approved by the Ethics 
Committee of the Iran University of Medical Sciences (approval number: IR.IUMS.
REC.1403.909).

Informed Consent: Not applicable.

Data Sharing Statement: The datasets analyzed during the current study are 
available from the corresponding author upon reasonable request.

Authorship Contributions: Concept- M.F., B.F., A.N.A., H.S.; Design- M.F., B.F., 
G.G., S.A.N., A.H., A.N.A., H.S.; Supervision- B.F.; Fundings- B.F., A.N.A., H.S.; Data 
Collection or Processing- H.S.; Analysis or Interpretation- A.N.A., H.S.; Writing- 
M.F., B.F., G.G., S.A.N., A.H., A.N.A., H.S.; Critical Review- M.F., B.F., G.G., S.A.N., 
A.H., A.N.A., H.S.

Conflict of Interest: The authors declare that they have no conflict of interest.

Funding: This study was supported by Iran University of Medical Sciences (grant 
number: 32093).

Supplement Fig 1: https://l24.im/Xvqi

Supplement Tab 1: https://l24.im/u9MJ

REFERENCES
1. Liu C, Zhang Z, Wang B, et al. Impact of low physical activity on cardiovascular disease 

across regions and demographic groups: insights from the Global Burden of Disease 
study. Eur Heart J Qual Care Clin Outcomes. 2024:qcae093. [CrossRef]

2. Saqib ZA, Dai J, Menhas R, et al. Physical activity is a medicine for non-communicable 
diseases: a survey study regarding the perception of physical activity impact on health 
wellbeing. Risk Manag Healthc Policy. 2020;13:2949-2962. [CrossRef]

3. Man J, Zhang T, Yin X, et al. Spatiotemporal trends of colorectal cancer mortality due to 
low physical activity and high body mass index from 1990 to 2019: a global, regional 
and national analysis. Front Med (Lausanne). 2022;8:800426. [CrossRef]

4. Gallanagh S, Quinn TJ, Alexander J, Walters MR. Physical activity in the prevention and 
treatment of stroke. ISRN Neurol. 2011;2011:953818. [CrossRef]

5. Cannioto R, Etter JL, Guterman LB, et al. The association of lifetime physical inactivity 
with bladder and renal cancer risk: a hospital-based case-control analysis. Cancer 
Epidemiol. 2017;49:24-29. [CrossRef]

6. McTiernan A, Friedenreich CM, Katzmarzyk PT, et al.; 2018 Physical Activity Guidelines 
Advisory Committee*. Physical activity in cancer prevention and survival: a systematic 
review. Med Sci Sports Exerc. 2019;51:1252-1261. [CrossRef]

7. Katzmarzyk PT, Friedenreich C, Shiroma EJ, Lee IM. Physical inactivity and non-
communicable disease burden in low-income, middle-income and high-income 
countries. Br J Sports Med. 2022;56:101-106. [CrossRef]

8. Strain T, Flaxman S, Guthold R, et al.; Country Data Author Group. National, regional, 
and global trends in insufficient physical activity among adults from 2000 to 2022: a 
pooled analysis of 507 population-based surveys with 5.7 million participants. Lancet 
Glob Health. 2024;12:e1232-e1243. [CrossRef]

9. Mansour R, Al-Ani A, Al-Hussaini M, Abdel-Razeq H, Al-Ibraheem A, Mansour AH. 
Modifiable risk factors for cancer in the Middle East and North Africa: a scoping review. 
BMC Public Health. 2024;24:223. [CrossRef]

10. Jaam M, Ibrahim MIM, Kheir N, Awaisu A. Factors associated with medication adherence 
among patients with diabetes in the Middle East and North Africa region: a systematic 
mixed studies review. Diabetes Res Clin Pract. 2017;129:1-15. [CrossRef]

11. Al-Muftah M, Al-Ejeh F. Cancer incidence and mortality estimates in Arab countries 
in 2018: A GLOBOCAN data analysis. Cancer Epidemiol Biomarkers Prev. 2023;32:1738-
1746. [CrossRef]

12. Al-Mohannadi AS, Farooq A, Burnett A, Van Der Walt M, Al-Kuwari MG. Impact of 
climatic conditions on physical activity: a 2-year cohort study in the Arabian Gulf 
region. J Phys Act Health. 2016;13:929-937. [CrossRef]

13. Sharara E, Akik C, Ghattas H, Makhlouf Obermeyer C. Physical inactivity, gender and 
culture in Arab countries: a systematic assessment of the literature. BMC Public Health. 
2018;18:639. [CrossRef]

https://academic.oup.com/ehjqcco/advance-article-abstract/doi/10.1093/ehjqcco/qcae093/7888908?redirectedFrom=fulltext&login=false
https://www.dovepress.com/physical-activity-is-a-medicine-for-non-communicable-diseases-a-survey-peer-reviewed-fulltext-article-RMHP
https://www.frontiersin.org/journals/medicine/articles/10.3389/fmed.2021.800426/full
https://onlinelibrary.wiley.com/doi/10.5402/2011/953818
https://www.sciencedirect.com/science/article/abs/pii/S1877782117300632?via%3Dihub
https://journals.lww.com/acsm-msse/fulltext/2019/06000/physical_activity_in_cancer_prevention_and.20.aspx
https://bjsm.bmj.com/content/56/2/101
https://linkinghub.elsevier.com/retrieve/pii/S2214109X24001505
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-024-17787-5
https://www.diabetesresearchclinicalpractice.com/article/S0168-8227(16)31858-7/abstract
https://aacrjournals.org/cebp/article/32/12/1738/730174/Cancer-Incidence-and-Mortality-Estimates-in-Arab
https://journals.humankinetics.com/view/journals/jpah/13/9/article-p929.xml
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-018-5472-z


Farrokhpour et al. Burden of Low Physical Activity in the Middle East and North Africa 129

Balkan Med J, Vol. 42, No. 2, 2025

14. Abusaada H, Elshater A. Revisiting urban street planning and design factors to promote 
walking as a physical activity for middle-class individuals with metabolic syndrome in 
Cairo, Egypt. Int J Environ Res Public Health. 2024;21:402. [CrossRef]

15. Musaiger AO, Al-Mannai M, Tayyem R, et al. Perceived barriers to healthy eating and 
physical activity among adolescents in seven Arab countries: a cross-cultural study. 
ScientificWorldJournal. 2013;2013:232164. [CrossRef]

16. Chaabane S, Chaabna K, Doraiswamy S, Mamtani R, Cheema S. Barriers and facilitators 
associated with physical activity in the Middle East and North Africa Region: a systematic 
overview. Int J Environ Res Public Health. 2021;18:1647. [CrossRef]

17. Sherif S, Sumpio BE. Economic development and diabetes prevalence in MENA 
countries: Egypt and Saudi Arabia comparison. World J Diabetes. 2015;6:304-311. 
[CrossRef]

18. Sbaouelgi J. The contribution of education to economic growth: empirical analysis in 
the Middle East and North Africa region. International Journal of  Research in Business 
and Technology. 2014;4:545-551. [CrossRef]

19. Ding D, Lawson KD, Kolbe-Alexander TL, et al.; Lancet Physical Activity Series 2 Executive 
Committee. The economic burden of physical inactivity: a global analysis of major non-
communicable diseases. Lancet. 2016;388:1311-1324. [CrossRef]

20. Lobelo F, Rohm Young D, Sallis R, et al. American Heart Association Physical Activity 
Committee of the Council on Lifestyle and Cardiometabolic Health; Council on 
Epidemiology and Prevention; Council on Clinical Cardiology; Council on Genomic 
and Precision Medicine; Council on Cardiovascular Surgery and Anesthesia; and 
stroke council. routine assessment and promotion of physical activity in healthcare 
settings: A scientific statement from the American Heart Association. Circulation. 
2018;137:e495-e522. [CrossRef]

21. Bauman A, Owen N. Physical activity of adult Australians: epidemiological evidence 
and potential strategies for health gain. J Sci Med Sport. 1999;2:30-41. [CrossRef]

22. GBD 2021 Risk Factors Collaborators. Global burden and strength of evidence for 88 
risk factors in 204 countries and 811 subnational locations, 1990-2021: a systematic 
analysis for the Global Burden of Disease study 2021. Lancet. 2024;403:2162-2203. 
[CrossRef]

23. GBD 2021 Causes of Death Collaborators. Global burden of 288 causes of death and 
life expectancy decomposition in 204 countries and territories and 811 subnational 
locations, 1990-2021: a systematic analysis for the Global Burden of Disease study 2021. 
Lancet. 2024;403:2100-2132. [CrossRef]

24. World Health Organization. Global physical activity questionnaire (GPAQ) analysis 
guide. Geneva: World Health Organization. 2012:1-22. [CrossRef]

25. Committee IR. Guidelines for Data Processing and Analysis of the International Physical 
Activity Questionnaire (IPAQ)-Short and Long Forms. 2005. [CrossRef]

26. Shephard RJ. Limits to the measurement of habitual physical activity by questionnaires. 
Br J Sports Med. 2003;37:197-206. [CrossRef]

27. Prince SA, Adamo KB, Hamel ME, Hardt J, Connor Gorber S, Tremblay M. A comparison 
of direct versus self-report measures for assessing physical activity in adults: a 
systematic review. Int J Behav Nutr Phys Act. 2008;5:56. [CrossRef]

28. Skender S, Ose J, Chang-Claude J, et al. Accelerometry and physical activity 
questionnaires - a systematic review. BMC Public Health. 2016;16:515. [CrossRef]

29. Sember V, Meh K, Sorić M, Starc G, Rocha P, Jurak G. Validity and reliability of 
international physical activity questionnaires for adults across EU countries: systematic 
review and meta analysis. Int J Environ Res Public Health. 2020;17:7161. [CrossRef]

30. Institute for Health Metrics and Evaluation (IHME). Global Burden of Disease 2021: 
findings from the GBD 2021 study. Seattle, WA: IHME, 2024. [CrossRef]

31. Gijbels I, Prosdocimi I. Loess. Wiley Computational Statistics. 2010;2:590-599. [CrossRef]

32. Guan SY, Zheng JX, Sam NB, Xu S, Shuai Z, Pan F. Global burden and risk factors of 
musculoskeletal disorders among adolescents and young adults in 204 countries and 
territories, 1990-2019. Autoimmun Rev. 2023;22:103361. [CrossRef]

33. Ammar A, Trabelsi K, Hermassi S, et al. Global disease burden attributed to low physical 
activity in 204 countries and territories from 1990 to 2019: Insights from the Global 
Burden of Disease 2019 study. Biol Sport. 2023;40:835-855. [CrossRef]

34. Xu YY, Xie J, Yin H, et al. The Global Burden of Disease attributable to low physical 
activity and its trends from 1990 to 2019: an analysis of the Global Burden of Disease 
study. Front Public Health. 2022;10:1018866. [CrossRef]

35. Tong HL, Alnasser A, Alshahrani NZ, et al. The use of mobile technologies to promote 
physical activity and reduce sedentary behaviors in the Middle East and North Africa 
Region: systematic review and meta-analysis. J Med Internet Res. 2024;26:e53651. 
[CrossRef]

36. Fadul MH, Fadul A, Yasir H Eissa A, Mohamed Elhassan AZW, Manhal GAA, Abdelgafour 
RH. Physical activity among medical students at the University of Khartoum, Sudan, 
2022: knowledge, practice, and barriers. Cureus. 2023;15:e45914. [CrossRef]

37. Osman FEA, Mukhayer A, Kremers SPJ. The perception of key stakeholders regarding the 
impact of economic hardship on dietary and physical activity behaviors of sudanese 
adolescents in the school and home context. 2020. [CrossRef]

38. Al Fadil SM, Ibrahim HM, Elnile LH, Abdel Hakam BO, El Tahir YO, Abdalla A. Developing 
a national school health strategy: the role of school children and parents in priority 
setting, Sudan, 2016. Int J Biomed Res Prac. 2021;1:1-9. [CrossRef]

39. Elhadi YAM. Progress and challenges in implementing non-communicable disease 
policies in Sudan. Health Res Policy Syst. 2023;21:130. [CrossRef]

40. Benajiba N, Mahrous L, Janah K, Alqabbani SF, Chavarria EA, Aboul-Enein BH. Physical 
activity interventions promoted in the Arabic-speaking region: a review of the current 
literature. Obes Rev. 2020;21:e13032. [CrossRef]

41. Safiri S, Karamzad N, Singh K, et al. Burden of ischemic heart disease and its attributable 
risk factors in 204 countries and territories, 1990-2019. Eur J Prev Cardiol. 2022;29:420-
431. [CrossRef]

42. Safiri S, Karamzad N, Kaufman JS, et al. Prevalence, deaths and disability-adjusted-life-
years (DALYs) due to type 2 diabetes and its attributable risk factors in 204 countries 
and territories, 1990-2019: results from the Global Burden of Disease Study 2019. Front 
Endocrinol (Lausanne). 2022;13:838027. [CrossRef]

43. Yang X, Sun J, Zhang W. Global trends in burden of type 2 diabetes attributable to 
physical inactivity across 204 countries and territories, 1990-2019. Front Endocrinol 
(Lausanne). 2024;15:1343002. [CrossRef]

44. Nejadghaderi SA, Ahmadi N, Rashidi MM, et al. Physical activity pattern in Iran: 
Findings from STEPS 2021. Front Public Health. 2023;10:1036219. [CrossRef]

45. Chaabane S, Chaabna K, Abraham A, Mamtani R, Cheema S. Physical activity and 
sedentary behaviour in the Middle East and North Africa: an overview of systematic 
reviews and meta-analysis. Sci Rep. 2020;10:9363. [CrossRef]

46. Wu J, Dalal K. Tuberculosis in Asia and the pacific: the role of socioeconomic status and 
health system development. Int J Prev Med. 2012;3:8-16. [CrossRef]

47. Moradinazar M, Afshar ZM, Ramazani U, Shakiba M, Shirvani M, Darvishi S. 
Epidemiological features of tuberculosis in the Middle East and North Africa from 
1990 to 2019: results from the Global Burden of Disease study 2019. Afr Health Sci. 
2023;23:366-375. [CrossRef]

48. Yang H, Ruan X, Li W, Xiong J, Zheng Y. Global, regional, and national burden of 
tuberculosis and attributable risk factors for 204 countries and territories, 1990-2021: 
a systematic analysis for the Global Burden of Diseases 2021 study. BMC Public Health. 
2024;24:3111. [CrossRef]

https://www.mdpi.com/1660-4601/21/4/402
https://onlinelibrary.wiley.com/doi/10.1155/2013/232164
https://www.mdpi.com/1660-4601/18/4/1647
https://www.wjgnet.com/1948-9358/full/v6/i2/304.htm
file:///Users/galenos/Downloads/ijrbt-292-1218-2-pb.pdf
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(16)30383-X/abstract
https://www.ahajournals.org/doi/10.1161/CIR.0000000000000559
https://www.jsams.org/article/S1440-2440(99)80182-0/abstract
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(24)00933-4/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(24)00367-2/fulltext
https://www.who.int/docs/default-source/ncds/ncd-surveillance/gpaq-analysis-guide.pdf
file:///Users/galenos/Downloads/GuidelinesforDataProcessingandAnalysisoftheInternationalPhysicalActivityQuestionnaireIPAQShortandLongForms.pdf
https://bjsm.bmj.com/content/37/3/197
https://ijbnpa.biomedcentral.com/articles/10.1186/1479-5868-5-56
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-016-3172-0
https://www.mdpi.com/1660-4601/17/19/7161
https://www.healthdata.org/sites/default/files/2024-05/GBD_2021_Booklet_FINAL_2024.05.16.pdf
https://wires.onlinelibrary.wiley.com/doi/abs/10.1002/wics.104
https://www.sciencedirect.com/science/article/abs/pii/S1568997223000952?via%3Dihub
https://www.termedia.pl/Global-disease-burden-attributed-to-low-physical-activity-in-204-countries-and-territories-from-1990-to-2019-Insights-from-the-Global-Burden-of-Disease-2019-Study,78,48218,0,1.html
https://www.frontiersin.org/journals/public-health/articles/10.3389/fpubh.2022.1018866/full
https://www.jmir.org/2024/1/e53651
https://www.cureus.com/articles/173244-physical-activity-among-medical-students-at-the-university-of-khartoum-sudan-2022-knowledge-practice-and-barriers#!/
https://doi.org/10.21203/rs.3.rs-18024/v1
https://www.scivisionpub.com/pdfs/developing-a-national-school-health-strategy-the-role-of-school-children-and-parents-in-priority-setting-sudan-2016-1758.pdf
https://health-policy-systems.biomedcentral.com/articles/10.1186/s12961-023-01079-2
https://onlinelibrary.wiley.com/doi/10.1111/obr.13032
https://academic.oup.com/eurjpc/article/29/2/420/6469679?login=false
https://www.frontiersin.org/journals/endocrinology/articles/10.3389/fendo.2022.838027/full
https://www.frontiersin.org/journals/endocrinology/articles/10.3389/fendo.2024.1343002/full
https://www.frontiersin.org/journals/public-health/articles/10.3389/fpubh.2022.1036219/full
https://www.nature.com/articles/s41598-020-66163-x
https://pmc.ncbi.nlm.nih.gov/articles/PMC3278873/
https://www.ajol.info/index.php/ahs/article/view/256932
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-024-20664-w

