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Abstract
Objectives
This study aims to examine the reported prevalence of sufficient physical activity among adults in Arab countries, and to determine the use of validated instruments for assessing physical activity.
Study design
Systematic literature review. 
Methods
This review follows recommendations outlined in the MOOSE guidelines. The protocol for this study was pre-registered with PROSPERO. Cross-sectional, cohort and intervention studies with a minimum of 300 adults aged ≥18 years, assessing physical activity using a questionnaire or other self-report measure in the Arabic language were identified from seven electronic databases (MEDLINE, Embase, Cochrane Database of Systematic Reviews, CINAHL, PsycINFO, SPORTDiscus, and PubMed). Databases were searched from 1st January 2008 to 17th September 2018. Descriptive analysis was performed using frequency and percentages. The prevalence of physical activity was calculated as the average prevalence for the reported percentages from the studies with similar tools.
Results
Fifty studies involving 298,242 participants were included in this review. The mean (range) sample size was 5964.8.1 (323 – 197,681).  Data was collected from participants in 16 of the 22 Arab countries. Great variation exists across the studies in determining whether adults were sufficiently active or not.  Twenty studies reported usable data from the Global Physical Activity Questionnaire (GPAQ) and the International Physical Activity Questionnaire (IPAQ) (moderate & high categories). In these studies, prevalence of physical activity ranged from 34.2 to 96.9%. It was not possible to compare the other studies due to variation in instruments used to assess physical activity and in the case definition used for “physically active”.
Conclusions
This study highlights the need for wider reporting of physical activity and the adoption of valid and reliable instruments to support the development of evidence-informed policy and programmes at both country and regional level. International tools need to be correctly validated or context specific tools must be developed to accurately measure physical activity 
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Highlights
· Physical activity measurement tools must be validated for use in Arab countries
· Wider reporting of physical activity is required to support evidence-informed policy
· More investment in useful and meaningful research in the Arab world is necessary
· Investing in a regular surveillance system could inform country and regional policy



Introduction
Physical activity has a profound effect on health. The World Health Organisation has determined that physical inactivity is the fourth leading global risk for mortality, responsible for raising the risk of non-communicable diseases (NCD) and affecting countries across all income groups 1. It is estimated that worldwide physical inactivity causes 6% of the burden of disease from coronary heart disease, 7% of type 2 diabetes, 10% of breast cancer and 10% of colon cancer 2. 

While globally over one third of adults are estimated to not accumulate sufficient physical activity to meet public health guidelines 3, there are large differences between regions. The highest prevalence of inactivity is seen in the Eastern Mediterranean Region (43.2%) and the Americas (43.3%) 3. The aforementioned burden of NCD associated with physical inactivity in the Eastern Mediterranean Region is 8% of coronary heart diseases, 10% of type 2 diabetes, 14% of breast cancer and 14% of colon cancer 2. Although, life expectancy in the region has increased from 51 years of age in 1970 to almost 70 in 2016; the rapid rise in NCD has been described as alarming 4. The Arab world and Greater Middle Eastern region are forecasted to experience a further rise in preventable deaths due to NCD if no serious action is taken 5. 

Promoting physical activity will form a key role in preventing and treating NCD 6 and this requires an understanding of the challenges associated with this task across regions. Alongside commonly cited barriers to physical activity globally, specific issues experienced by those living in Arab countries have been identified. Physical obstacles (e.g. hot weather, unfriendly built environment) low value placed on physical activity (e.g. car culture, physical exertion associated with lower status occupations, parental preferences) translates into low interest and motivation to engage in physical activity 7. That said, socially and culturally congruent interventions to promote physical activity in Arab countries are increasing 8. A thorough grasp of current levels of physical activity and ongoing monitoring and surveillance is essential if gains in population-level physical activity are to be realised. 

Recent years have seen a rise in the number of studies examining the prevalence of physical activity in Arab countries across the Middle East and North Africa. A synthesis of studies across countries and an evaluation of the instruments used to attain prevalence estimates is warranted. Thus, the present systematic review sought to (1) examine the reported prevalence of sufficient physical activity among adults in Arab countries, and (2) determine the use of validated instruments for assessing physical activity.

Methods
This systematic review follows recommendations outlined in the Meta-Analysis of Observational Studies in Epidemiology (MOOSE) guidelines 9. The protocol for this review was pre-registered with PROSPERO (International prospective register of systematic reviews) 10. 

Search strategy
We searched the following electronic databases: MEDLINE, Embase, Cochrane Database of Systematic Reviews, CINAHL, PsycINFO, SPORTDiscus, and PubMed. Keywords used for the search included the following: physical activity, exercise survey, questionnaire, Arab. Search syntax, e.g. explosion, was employed when necessary. The full search strategy is provided in appendix 1. Databases were searched from 1st January 2008 to 17th September 2018.

Study selection
Studies identified through the electronic searches were uploaded to the online software Covidence 11. Titles and abstracts of studies were screened independently by two review authors (AS, EM). The full texts of studies not excluded at initial screening were then retrieved. Manual searches were carried out and emails were sent to corresponding authors to retrieve full texts where necessary. Full texts were independently assessed for eligibility by two authors, with disagreements resolved through consensus (AS, EM, RM, NA). Multiple publications from the same study were collated and the earliest report was used as the primary reference. 

In brief, we included studies with a minimum of 300 participants, assessed physical activity using a questionnaire or other self-report measure in the Arabic language, and in adults aged 18 years or older. Articles published in languages other than Arabic and English were excluded. Full inclusion criteria are displayed in Table 1.


Table 1: Eligibility criteria
	Population
	Inclusion: adults aged 18+ years, Arab country (Algeria, Bahrain, Comoros, Djibouti, Egypt, Iraq, Jordan, Kuwait, Lebanon, Libya, Mauritania, Morocco, Oman, Palestine, Qatar, Saudi Arabia, Somalia, Sudan, Syria, Tunisia, United Arab Emirates, Yemen)
Exclusion: children and youth (< 18 years), participants recruited as a patient through a hospital or clinic

	Outcome
	Prevalence of physical activity

	Instrument
	Assessment of physical activity using a questionnaire in Arabic or other self-report tools in Arabic.

	Study design
	Inclusion: cross-sectional, cohort and intervention studies with minimum 300 participants
Exclusion: studies with sample size < 300

	Other limits
	Inclusion: Full journal articles in the English or Arabic language
Exclusion: abstracts or conference papers



Outcomes
Our primary outcome of interest was prevalence of physical activity (%). We were also particularly interested in the tool used to assess physical activity and whether the tool used was validated in Arabic.

Data extraction
Data was extracted using a standardised template piloted and agreed upon by the review team. Data was extracted by all members of the research team. Extracted information included: study setting, study population, participant demographics, baseline characteristics, study methodology, recruitment and study completion rates, physical activity outcomes and times of measurement, measurement tool used, definition of physical activity / inactivity, prevalence of physical activity, and information for assessment of the risk of bias. For physical activity outcomes we recorded the definition and summary data for each group (mean prevalence with standard deviation). Interrater reliability was carried out by cross-checking five sets of data imputed by each member of the research team.

Risk of bias
We assessed risk of bias using the tool to assess the risk of bias in prevalence studies developed by Hoy, Brooks 12. Two review authors independently made judgements (RM, AS) and a third reviewer independently resolved disagreements (EM). The tool uses 10 items to assess four domains of bias: selection bias (3 items), nonresponse bias (1 item), measurement bias (5 items) and bias related to the analysis (1 item). The judgement options are (i) low risk, or (ii) high risk. If there is insufficient information in the article to permit a judgement then the assessor is required to choose ‘high risk’. We deemed trials with low risk of bias for all of the 10 items as low overall risk. Low risk of bias indicates that further research is very unlikely to change our confidence in the estimate. 

Data synthesis and analysis
Descriptive analysis was performed using frequency and percentages. The prevalence of physical activity was calculated as the average prevalence for the reported percentages from the studies with similar tools. Original data was not obtained from the authors.

Results
In total 2919 search hits were identified for consideration (see figure 1). 1,735 article titles and abstracts were screened. We identified 261 full-text articles to review and this led to 55 articles (based on 50 unique studies) for inclusion. Five studies had associated publications 13-17; two articles each 18-22.  The characteristics of included studies are outlined in table 2. 

Study design and setting
All studies collected cross-sectional data; however, several studies represent one point in time in ongoing surveillance efforts. The most popular study setting was at universities (18 studies).  Other settings included households (15 studies), healthcare facilities (10 studies), shopping centres (4 studies), miscellaneous workplaces (3 studies), community centres (1 study) and military sites (1 study). Four studies collected data from multiple settings. 

Participants
The 50 included studies involved 298,242 participants. The mean sample size was 5964.8 (range 323 – 197,681). Only three studies had more than 10,000 participants 15, 17, 23. The mean age of all participants was not reported in 24 studies. In the 26 that did provide mean age, the average across studies 31.1 ± 9.9 years (range 18.9 – 52.0). All eligible samples comprised adults; while one study included adolescents aged 15+ their data was not included in the analysis in this review 24. Most of the studies includes both females and males (mean 55.7% female). Six studies included only female participants 14, 25-29 and two studies included only male participants 30, 31. 

Data was collected from participants in 16 countries (Bahrain, Comoros, Egypt, Jordan, Kingdom of Saudi Arabia (KSA) Kuwait, Lebanon, Libya, Morocco, Oman, Palestine, Qatar, Sudan, Syria, Tunisia, United Arab Emirates) out of the 22 countries considered to be Arab Countries. Three studies included data from more than one country 32-34. The majority of study samples were from KSA (n=18), followed Qatar (n=5), Lebanon (n=4), Oman (n = 4) and Jordan (n=3).  None of the included studies reported data from Algeria, Djibouti, Iraq, Mauritania, Somalia or Yemen.

Assessment of Physical Activity
Seven studies used the Global Physical Activity Questionnaire (GPAQ) to assess physical activity 13, 25, 26, 35-38. A further four studies reported that their data collection was part of the WHO STEPwise surveillance tool 17, 39-41, and this incorporates the GPAQ. Two studies used the International Physical Activity Questionnaire (IPAQ)24, 42, six studies used the IPAQ-short form 32, 43-47, and one further study used an adapted version of the IPAQ short-form48. Two studies used the Arab Teen Lifestyle questionnaire 14, 27. A variety of other instruments were utilised including the Kuwait National Nutrition Surveillance System survey 15 and the Youth Risk Behaviour Surveillance survey 30. Nineteen studies did not specify the name of the instrument used.

Great variation exists across the studies in determining whether adults were sufficiently active or not. Table 3 and 4 provide detail of the PA categories reported and the definition used to determine if someone was defined as being physically active. Some studies did not clearly define “physically active” 49, 50. Others determined that adults were physically active if they participated in any type of exercise during the week 33, 51 52. The threshold of ≥5 days/week moderate exercise for at least 30 minutes or ≥3 days/week vigorous exercise for at least 20 minutes was used in several studies34, 53-55.

Risk of bias
The risk of bias judgements for each study are shown in Figure 2. Nine studies (18%) were judged to have low risk of bias for all domains 22, 24-26, 35, 39, 43, 47, 48. Approximately one third of studies were judged to be high risk of bias for the sampling frame (not a close representation of the target population) and for random selection. Nineteen studies (38%) were judged to be high risk of bias for non-response bias (the response rate was < 75% and analysis was not undertaken to compare characteristics between responders and non-responders). All studies were at low risk of bias for internal validity in relation to collecting data directly from the subjects (as opposed to a proxy). Eighteen studies (36%) did not use, or did not report, an instrument to assess physical activity that had previously been tested to show acceptable reliability and validity. 

Prevalence of physical activity
Prevalence of physical activity in the 20 studies that reported usable data from GPAQ and IPAQ (moderate and high category) ranged from 34.2%32  to 96.9%32 (Table 3). In 12 of the 20 most GPAQ/IPAQ studies, physical activity prevalence was < 60 % 13, 24-26, 35, 38, 39, 41, 43-45, 47. It is not possible to directly compare the 30 other studies due to the variety in the instruments used to assess physical activity and in the case definition used for “physically active”. In these studies, prevalence of physical activity ranged from 8.7% in males (“3 days planned physical activity per week”)56 to 87% in males (“3 or more days of vigorous activities a week for at least 20 min per day, or 5 or more days of moderate intensity activities a week for at least 30 min per day, or 5 or more days of any combination of moderate, or vigorous intensity activities a week”)55. Findings from individual studies are summarised in Table 4.

Discussion
In this review we aimed to examine the reported prevalence of sufficient physical activity among adults in Arab countries and determine the extent to which validated instruments for assessing physical activity were utilised. A key observation in carrying out the review was the variability among studies in terms of how sufficient physical activity – or meeting physical activity guidelines – was defined. In addition, over one third of studies did not report whether the instrument used to measure physical activity was valid and reliable. These shortcomings in the available data greatly influence the extent to which our research questions can be answered with certainty.

While several of our included studies used IPAQ and/or GPAQ, the results of physical activity were reported differently and hence pooling the results to estimate an overall prevalence of physical activity was not possible. In addition, several studies did not adopt and report the standard IPAQ/GPAQ scoring protocols. We contacted several authors to request more detailed data to run the meta-analysis, but we received minimal response. We have roughly estimated an overall prevalence from studies using similar tools. The estimate was broadly similar to the reported estimate from global surveillance of WHO regions3, however does not align with the worsening epidemiological profile of the Arab countries, with very high rates of obesity and diabetes57. It has been suggested that the quantity and quality of research on NCD in the Arab world does not reflect the disease burden, with a widening disparity between higher and lower-income countries58. Our review identified many studies with small sample sizes and a focus on specific population subgroups, and not as a national initiative which aims to establish NCDs risk factors surveillance system including physical activity. It is unfortunate that most of the identified studies focusing on physical activity are small-scale. Wider reporting of PA and adoption of valid and reliable instruments would support the development of evidence-informed policy and programmes at both country and regional level. 

The development of the International Physical Activity Questionnaire (IPAQ) was to allow multi-country comparable estimates of physical activity and to help build population surveillance systems 59. We started this review with the hypothesis that the IPAQ and GPAQ tools were not validated in Arab countries and the questions used are context specific. This review has identified a large proportion of studies which used IPAQ and GPAQ without any reference to their validation - whether by the researcher or in another Arab country or setting. Craig and colleagues (2008) report the validity of IPAQ across 12 countries. The study included countries from the developed world including the US, Canada, Europe, Japan and Australia and the developing world including South Africa and Guatemala 60. Arab countries were missing from this study. It was not until 2018 that the Arabic version of the long International Physical Activity Questionnaire was cross-culturally adapted and validated 61. We are not aware of any published studies that report the validity of the Arabic version of the short IPAQ. It is therefore likely that the studies included in this review have used a translated version of the IPAQ that have not been validated in context considering language and cultural meaning. The GPAQ questionnaire, on the other hand, has been validated also in both the developed and developing countries62 including two Arab countries, KSA63 and the United Arab Emirates64.  The GPAQ is a modified version of the IPAQ with the aim to enhance the IPAQ use in cross-cultural settings.

The WHO encourages the countries to establish NCD Surveillance Systems at the population level utilising the STEPwise approach to surveillance (STEPS) and the GPAQ contributes to the PA surveillance part65. The STEPS survey was conducted in 14 Arab countries in the Eastern Mediterranean region and three countries in the Africa region66, with the first conducted in 2003 and the most recent one in 2018. Some countries conducted several rounds of the survey. Our study has identified only four studies using this STEPS survey instrument. The small number of publications compared to the number of surveys conducted is worrisome especially with the high cost of these national surveillance programmes. Capacity building for young researchers in statistical analysis and scientific writing might be needed to maximize the use of such rich data. 

Research implications
There is a need to methodologically better designed and reported studies so that issues in relation to risk of bias can be addressed. Adoption of standardised, validated tools and scoring protocols are essential to enable data pooling and comparative analysis. We have identified specific Arab countries, e.g. Algeria, Djibouti, Iraq, Mauritania, Somalia or Yemen, where no articles reporting physical activity prevalence were found. This reflects the disparity in research in high- and low-income countries. 

Study strengths and limitations
Although in this study we could not conduct a meta-analysis to estimate the prevalence of physical activity in the Arab world, we managed to identify several issues related to physical activity tool validation and use. We hope that this review will guide researchers interested in physical activity research to work together to either correctly validate the international tools, to support the current ones or put together a context specific tool that can accurately measure physical activity. We acknowledge several limitations in this study. We have limited the review to adults aged 18 years and older and excluded younger groups. The review was limited to peer-reviewed published papers and excluded the grey literature. 

Conclusions
High levels of variability among studies regarding the use of valid and reliable instruments, the definition of sufficient physical activity adopted, and the scoring protocols used greatly influence the extent to which our research questions can be answered with certainty. Adoption of standardised tools to measure physical activity will enhance the evidence base and provide periodic and robust data that could inform policy at the country and region level. 
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Full-text articles excluded, with reasons
(n = 206)
· abstract/conference paper (n=39)
· duplicate article (n=28)
· Published < 2008 (n=21)
· Wrong age group (n=36)
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· No full text (n=14)
· recruited as a patient through a hospital or clinic (n=12)
· Wrong outcomes (n=20)
· Wrong study design (n=7)
· Article not in English or Arabic (n=6)
· Wrong study population (n=4)
· Wrong setting (n=2)

Figure 2: Risk of bias judgements
	Study
	Target population
	Sampling frame
	Random selection
	Non-response bias
	Direct or proxy data collection
	Case definition
	Reliability & validity
	Standard mode of data collection
	Prevalence period
	Numerator(s) & denominator(s)

	Ahmed 201215 & Ahmed 2013 20
	▲

	▲
	▲
	●
	●
	●
	▲
	▲
	▲
	●

	Alarjan 2015 56
	▲
	●
	●
	▲
	●
	●
	●
	●
	▲
	▲

	Albache 2010 16 & AliAli 2011 21
	▲
	●
	●
	●
	●
	●
	▲
	●
	▲
	●

	Al-Baghli 2008 23
	▲
	●
	●
	●
	●
	●
	●
	●
	▲
	●

	Albawardi 2016 27
	▲
	▲
	▲
	▲
	●
	●
	●
	●
	●
	●

	Al-Drees 2016 67
	▲
	●
	▲
	▲
	●
	●
	▲
	●
	●
	●

	Alfhaid 2017 68
	▲
	●
	●
	●
	●
	▲
	▲
	●
	▲
	●

	Al-Kadi 201849
	▲
	▲
	▲
	▲
	●
	▲
	●
	●
	●
	▲

	Alkhathami 2017 69
	●
	▲
	●
	▲
	●
	●
	▲
	▲
	▲
	●

	Al-Nakeeb 2015 70
	▲
	●
	▲
	▲
	●
	●
	●
	●
	●
	▲

	Al-Qahtani 201650
	▲
	▲
	●
	●
	●
	▲
	▲
	●
	●
	●

	AlRiyami 201071
	▲
	●
	●
	●
	●
	●
	▲
	●
	▲
	●

	Al-Tannir 200951
	▲
	▲
	▲
	▲
	●
	▲
	▲
	●
	●
	●

	Al-Tannir 201733
	▲
	▲
	●
	●
	●
	●
	●
	●
	●
	●

	AlThani 201525
	●
	●
	●
	●
	●
	●
	●
	●
	●
	●

	AlThani 201641
	▲
	▲
	●
	▲
	●
	●
	●
	●
	●
	●

	Al-Thani 201626
	●
	●
	●
	●
	●
	●
	●
	●
	●
	●

	Amin 201113 & Amin 201218
	▲
	●
	●
	●
	●
	●
	●
	●
	●
	●

	Amin 201737
	▲
	●
	●
	▲
	●
	●
	●
	●
	●
	●

	Ammouri 200872
	▲
	▲
	▲
	●
	●
	●
	●
	●
	●
	●

	Ansari 201630
	▲
	●
	●
	▲
	●
	●
	●
	●
	●
	●

	Bawadi 201145
	▲
	●
	●
	▲
	●
	●
	●
	●
	●
	●

	Brocato 201552
	▲
	▲
	▲
	▲
	●
	●
	▲
	●
	▲
	●

	Bull 200944
	▲
	▲
	●
	▲
	●
	●
	●
	●
	●
	●

	Chamieh 201547
	●
	●
	●
	●
	●
	●
	●
	●
	●
	●

	Donnelly 201842
	▲
	▲
	▲
	▲
	●
	●
	●
	●
	●
	●

	ElAnsari 201453
	▲
	▲
	▲
	●
	●
	●
	▲
	●
	●
	●

	ElAnsari 201454
	▲
	●
	●
	●
	●
	●
	▲
	●
	●
	●

	ElAnsari 201734
	▲
	▲
	▲
	●
	●
	●
	▲
	●
	●
	●

	ElRhazi 201173
	●
	●
	●
	●
	●
	●
	▲
	●
	●
	●

	Gharaibeh 201246
	▲
	▲
	▲
	▲
	●
	●
	●
	●
	●
	●

	Hashim 201374
	▲
	●
	▲
	●
	●
	▲
	▲
	●
	▲
	●

	Horaib 201317 & Al-Dahi 2013 22
	●
	●
	●
	●
	●
	●
	●
	●
	●
	●

	Kalaf 201629
	▲
	▲
	▲
	▲
	●
	●
	▲
	●
	●
	●

	Khalaf 201314 & Khalaf 201519
	▲
	●
	●
	●
	●
	●
	●
	●
	●
	●

	Khalil 201738
	▲
	▲
	▲
	▲
	●
	●
	●
	●
	●
	●

	Mabry 201236
	▲
	●
	●
	●
	●
	●
	●
	●
	●
	▲

	Mabry 201639
	●
	●
	●
	●
	●
	●
	●
	●
	●
	●

	Mabry 201735
	●
	●
	●
	●
	●
	●
	●
	●
	●
	●

	Mandil 201640
	▲
	●
	●
	●
	●
	●
	●
	●
	●
	●

	Merom 201255
	▲
	●
	●
	●
	●
	●
	▲
	●
	●
	▲

	Moradi-Lakeh 201624
	●
	●
	●
	●
	●
	●
	●
	●
	●
	●

	Musaiger 201575
	▲
	●
	●
	●
	●
	▲
	●
	●
	▲
	●

	Musharrafieh 200876
	▲
	●
	●
	●
	●
	▲
	▲
	●
	▲
	●

	Najdi 201148
	●
	●
	●
	●
	●
	●
	●
	●
	●
	●

	Sibai 201343
	●
	●
	●
	●
	●
	●
	●
	●
	●
	●

	Sonia 201631
	▲
	▲
	▲
	▲
	●
	●
	▲
	▲
	▲
	●

	Stefanopoulou 201428
	▲
	▲
	▲
	▲
	●
	▲
	●
	●
	●
	●

	Stubbs 201732
	●
	●
	●
	●
	●
	●
	●
	▲
	●
	●

	Torchyan 201677
	▲
	●
	●
	●
	●
	●
	●
	●
	▲
	▲


▲ = high risk of bias; ● = low risk of bias
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Table 2: Characteristics of included studies 
	Study
	Country
	Study Setting
	Main Descriptor of Study Population
	Sample recruited
	Mean Age
	Methods of data collection 

	Ahmed 201215 & Ahmed 2013 20
	Kuwait
	Healthcare Facility
	Kuwaitis going for required government health evaluations
	23732
	NR
	NR

	Alarjan 2015 56
	Jordan
	Healthcare Facility
	Doctors, pharmacists, nurses, lab techs, x ray specialist in one public and private hospital in Jordan
	748
	NR
	NR

	Albache 2010 16 & AlAli 2011 21
	Syria
	Household
	Aleppo Residents
	1168
	44.7
	House survey administered by trained interviewers

	Al-Baghli 2008 23
	Saudi Arabia
	Healthcare Facility
	Eastern Providence Saudi Arabia residents
	197681
	NR
	Face-to-face interview using a structured questionnaire by Arabic speaking trained teams 

	Albawardi 2016 27
	Saudi Arabia
	Worksite
	Female Saudi nationals working in an office in Riyadh. Saudi Arabia
	420
	31.7
	Self-administered questionnaire

	Al-Drees 2016 67
	Saudi Arabia
	University
	College of Medicine, KSU, Riyadh, KSA
	409
	21.33
	Self-administered questionnaire

	Alfhaid 2017 68
	Saudi Arabia
	University 
	health sciences students
	450
	22.34
	Self-administered questionnaire

	Al-Kadi 201849
	Saudi Arabia
	University
	Random sample of general population and students in Unaizah City in KSA
	646
	30.13
	NR 

	Alkhathami 2017 69
	Saudi Arabia
	Shopping Centre, University, School, Social Media
	Saudi Arabian adults
	2043
	NR
	Self-administered questionnaire

	Al-Nakeeb 2015 70
	Qatar
	University
	Young adults at Qatar University
	732
	NR
	Self-report questionnaire, administered face-to-face by the researchers

	Al-Qahtani 201650
	Saudi Arabia
	University 
	Saudi Medical Students
	566
	21.33
	Self-administered questionnaire

	AlRiyami 201071
	Oman
	Household
	Elderly Omanis
	2027
	NR
	Community based household survey

	Al-Tannir 200951
	Lebanon
	Shopping Centre
	Lebanese adults
	346
	NR
	Self-reported questionnaire 

	Al-Tannir 201733
	Saudi Arabia
	Healthcare Facility
	Nurses
	412
	NR
	Self-administered questionnaires

	AlThani 201525
	Qatar
	Household
	Qatari Women of childbearing age
	747
	31
	Household face to face interview


	AlThani 201641
	Qatar
	Household
	Qatari Women of childbearing age
	418
	30.89
	Household face to face interview


	Al-Thani 201626
	Qatar
	Household
	Qatari citizens
	2496
	NR
	Household survey 

	Amin 201113 & Amin 201218
	Saudi Arabia
	Healthcare Facility
	Adult Saudis 
	2316
	32.7
	Nurse administered questionnaire

	Amin 201737
	Egypt
	University
	Medical Students at Cairo University
	519
	21.6
	Self-administered  questionnaire 

	Ammouri 200872
	Jordan
	Healthcare Facility, Community Centre
	Jordanian Adults
	349
	34.4
	Face-to-face questionnaire 

	Ansari 201630
	Saudi Arabia
	University
	Students in Majmaah
University
	340
	NR
	Self‑administered questionnaire 

	Bawadi 201145
	Jordan 
	Healthcare Facility 
	Adults in Jordan
	340
	NR
	Interview-administered questionnaire

	Brocato 201552
	Saudi Arabia
	Shopping Centre
	Saudi general population
	2686
	NR
	Self-administered questionnaire

	Bull 200944
	Saudi Arabia
	Household
	Saudi Adults 18-65 years
	988
	NR
	Telephone interview

	Chamieh 201547
	Lebanon
	Household
	Adults in Lebanon 
	2697
	NR
	Interviewer-administered questionnaire

	Donnelly 201842
	Qatar
	University, Healthcare facility
	Arab adults 18 years and older
	1606
	NR
	Interviewer-administered questionnaire

	ElAnsari 201453
	Libya
	University
	University students
	1567
	20.9
	Self-administered questionnaire

	ElAnsari 201454
	Egypt
	University
	University students
	3271
	18.9
	Self-administered questionnaire

	ElAnsari 201734
	Palestine
	University
	University students
	1428
	NR
	Self-administered questionnaire

	ElRhazi 201173
	Morocco
	Household
	Moroccan adults
	2891
	NR
	Interviewer-administered  questionnaire

	Gharaibeh 201246
	Jordan
	University
	University students at Jordan University of Science and Technology
	348
	20.7
	Self-administered questionnaire

	Hashim 201374
	United Arab Emirates
	Healthcare Facility
	Dentists living in UAE
	733
	38.1
	Structured questionnaire

	Horaib 201317 & Al-Dahi 2013 22
	Saudi Arabia
	Military
	Military personnel in KSA
	10229
	NR
	Self-administered questionnaire

	Kalaf 201629
	Saudi Arabia
	Shopping Centre, University, Worksite
	Female Saudi nationals
	833
	NR
	Interview-administered

	Khalaf 201314 & Khalaf 201519
	Saudi Arabia
	University
	Female university students
	663
	20.4
	Self-reported questionnaire

	Khalil 201738
	Sudan
	Community
	Community based adults living in Khartoum city, Sudan
	323
	35.5
	Self-administered questionnaire

	Mabry 201236
	Oman
	Household
	Omani men and women aged 20 years or older residing in Sur city
	1373
	36.4
	Household survey, face to face interviews

	Mabry 201639
	Oman
	Household
	Omani adults
	4717
	NR
	Household survey

	Mabry 201735
	Oman
	Household
	Omani Adults
	2977
	NR
	Household survey, face to face interviews

	Mandil 201640
	Saudi Arabia
	Healthcare Facility
	Physicians aged 24-65 in 4 Riyadh hospitals, Saudi Arabia
	360
	33.11
	Self-administered questionnaire

	Merom 201255
	Palestine
	Research Centre
	Palestinians and Israelis aged 25-74 years living in East and West Jerusalem
	971
	52
	Face-to-face interviews by trained interviewers

	Moradi-Lakeh 201624
	Saudi Arabia
	Household
	Saudi youths 15-24 yrs. 
(extracted data: 20-24)
	1113
	NR
	Interviewer-administered household survey

	Musaiger 201575
	Bahrain
	University
	University students in Bahrain
	642
	20.1
	Self-report questionnaire

	Musharrafieh 200876
	Lebanon
	University
	University students in Lebanon
	2013
	21
	Interviewed and self-administered questionnaire

	Najdi 201148
	Morocco
	Household
	Moroccan adults >18years
	2613
	41.4
	Household interview by trained interviewers

	Sibai 201343
	Lebanon
	Household
	Lebanese adults aged >25years
	2,195
	45
	Household survey

	Sonia 201631
	Tunisia
	Worksite
	Male manufacturing factory employees
	1099
	33.8
	Questionnaire, via interview or self-report

	Stefanopoulou 201428
	United Arab Emirates
	N/R
	Peri- and post-menopausal women in the UAE aged 45-55: general university academic and administrative staff and students' parents (parents of medical and non-medical staff)
	372
	49.84
	Women completed questionnaires with researchers' support

	Stubbs 201732
	Tunisia, United Arab Emirates, Comoros
	Household
	Adults 
	8221
	NR
	Face-to-face and telephone interviews conducted by trained interviewers

	Torchyan 201677
	Saudi Arabia
	University
	Undergraduate medical students
	408
	NR
	Self-administered questionnaire


NR = not reported



Table 3: Prevalence of physical activity in studies using GPAQ or IPAQ
	Study
	Country
	% Male
	Age range
	Study dates
	Sample size
	Instrument 
	PA categories
	Prevalence (%) 

	AlThani 201525
	Qatar
	0
	18-45
	2012
	747
	GPAQ
	Moderate and high PA level
	44.2

	Al-Thani 201626
	Qatar
	42.2
	18-64
	2012
	2496
	GPAQ
	Average (600–3000 MET-min/week) and high (> 3000 MET-min/week)
	51.1

	Mabry 201735
	Oman
	50.1
	18-NR
	2008
	2977
	GPAQ
	Active
	45.1

	Mabry 201236
	Oman
	44.3
	20 - NR
	2006
	1373
	GPAQ
	Work PA: >315 MET-min/day
Transport PA: >105 MET-min/day
Leisure PA: > 315 MET-min/day
	61.3
31.1
23.6

	Amin 201737
	Egypt
	51.3
	19-23
	2015
	519
	GPAQ
	Sufficiently active: Participants who met the LTPA recommendations meeting the minimum recommendations of 30 minutes of moderate-vigorous intensity LTPA or a total of 150 minutes/week of moderate vigorous intensity/week
	64.8

	Khalil 201738
	Sudan
	52.9
	18 - NR
	n/r
	323
	GPAQ
	Physically active
	46.2

	Amin 201113 & Amin 201218
	KSA
	55.6
	18-46
	NR
	2316
	GPAQ arabic
	Sufficiently active
	52

	Horaib 201317 & Al-Dahi 2013 22
	KSA
	NR
	<30 - 50
	2009-  2011
	10229
	WHO STEPwise
	Practice physical activity at least 30 min daily
	69.2

	Mabry 201639
	Oman
	51.1
	18 - NR
	2008
	2977
	WHO STEPwise
	Physically active individuals were those who engaged in at least 150 minutes of moderate physical activity per week (minimum total 600 METmins/week)
	Males: 54.2
Females: 41.6

	Mandil 201640
	KSA
	61.7
	24-65
	 2013 - 2014
	360
	WHO STEPwise
	Participation in PA (engagement in any vigorous or moderate intensity PA)
	63.1

	AlThani 201641
	Qatar
	0
	18-45
	2012
	418
	WHO stepwise (Arabic) 
	Moderate + high PA 
	45.8

	Donnelly 201842
	Qatar
	50.1
	NR
	2013- 2015
	1606
	IPAQ
	Moderate + high PA
	77.5

	Moradi-Lakeh 201624
	KSA
	44.2
	20-24
	2013
	1113
	IPAQ
	Moderate + vigorous PA
	36.9

	Sibai 201343
	Lebanon
	46.4
	25 - NR
	2008 - 2009
	2,195
	IPAQ short form
	Moderate + HEPA
	53.3

	Bull 200944
	KSA
	65.4
	NR
	2003
	988
	IPAQ Short Form
	Moderate + high PA
	60

	Bawadi 201145
	Jordan
	49.4
	18-70
	2007
	340
	IPAQ short form
	Moderate + high
	49.7

	Stubbs 201732
	Comoros
Tunisia
UAE
	NR
	18-NR
	2002-2004
	1836
5202
1183
	IPAQ short form
	Moderate + high PA

	96.9
34.2
49.1

	Gharaibeh 201246
	Jordan
	39
	18-23
	2009
	348
	IPAQ short form (Arabic version)
	Moderate + high PA
	86.7

	Najdi 201148
	Morocco
	51.9
	26.2-56.6
	2008
	2613
	IPAQ short form
	Moderate + high PA
	83.4

	Chamieh 201547
	Lebanon
	46.8
	20 - NR
	May 2008-April 2009
	2608
	IPAQ short form
	Moderate + high PA
	54.4


NR = not reported


Table 4: Prevalence of physical activity in studies using other instruments*
	Study
	Country
	% Male
	Mean Age 
	Study Dates
	Sample recruited
	Tool Used to Measure PA
	Definition of Being Physically Active
	PA Prevalence (%) 

	Ahmed 201215 & Ahmed 2013 20
	Kuwait
	45.96
	NR
	2003-2009
	23732
	Question in  Kuwait National Nutrition Surveillance System
	Deliberate non-work-related exercise outside the home such as walking, running, cycling or swimming
	30.3

	Alarjan 2015 56
	Jordan
	38.1
	NR
	NR
	748
	Survey developed by researchers
	3 days planned physical activity per week
	11.6  % F and 8.7% M 

	Albache 2010 16 & AliAli 2011 21
	Syria
	47.7
	44.7
	2006
	1168
	Interviewer- administrated questionnaire
	regular physical activity (> once a week)
	18

	Al-Baghli 2008 23
	Saudi Arabia
	51.2
	NR
	Aug 2004-Feb 2005
	197681
	Face-to-face interview using a structured questionnaire
	Moderate PA (exercising ≥3hrs/wk. cycling/walking/other activities that need effort) + strenuous PA (exercising ≥5hrs/wk., jogging, swimming)

	20.8

	Albawardi 2016 27
	Saudi Arabia
	0
	31.7
	NR
	420
	modified from the Arab Teens Life Style Study (ATLS)
	moderate (600–2999 MET min/week) and high PA (≥1500 MET min/week vigorous PA or ≥3000 MET min/week moderate/vigorous PA)

	47.9


	Al-Drees 2016 67
	Saudi Arabia
	50.1
	21.33
	academic year 2012-2013
	409
	questionnaire formed after literature review
	Physical activity at least 30 minutes daily
	47.2

	Alfhaid 2017 68
	Saudi Arabia
	82.2
	22.34
	November 25, 2014 to May 3, 2015.
	450
	adapted from the study "lifestyle practice among Malaysian university students"
	Exercising regularly
	37.6

	Al-Kadi 201849
	Saudi Arabia
	31.3
	30.13
	March 2013-March 2014
	646
	lipid research clinic questionnaire 
	No clear definition was given
	37

	Alkhathami 2017 69
	Saudi Arabia
	NR
	NR
	Nov.-Dec 2016
	2043
	questionnaire about the characteristics, behaviours, risk factors and lifestyle of the participant related to gastroesophageal reflux disease
	Regular physical activity ≥ 30 min more than three times a week,
	13.9

	Al-Nakeeb 2015 70
	Qatar
	43.7
	NR
	NR 
	732
	NR
	>1680 MET-min per week (60 min × 7 days × 4 METs)
	29.6

	Al-Qahtani 201650
	Saudi Arabia
	59.3
	21.33
	2012-2013 academic year 
	566
	NR
	NR
	Females 20, males 35

	AlRiyami 201071
	Oman
	48.4
	NR
	2005
	2027
	NR
	levels of physical activity based on daily chores and walking, with the cut-off set at 30 minutes exercise per day
	49.4

	Al-Tannir 200951
	Lebanon
	51.2
	NR
	April 2007 - May 2007
	346
	Questionnaire
	regularly practice any type of PA
	55 

	Al-Tannir 201733
	Saudi Arabia
	45.6
	NR
	2014
	412
	questionnaire formed after literature review
	Asked if they performed physical activity and type of physical activity, duration, availability of physical activity facilities
	Female 64.3, male 67.4

	Ammouri 200872
	Jordan
	48
	34.4
	NR
	349
	The Health Promotion Lifestyle Profile II (HPLPII)
	Physical activity includes regular participation in light, moderate, and/or vigorous activity. It could be planned or incidentally as a part of daily life or leisure activity
	27.5

	Ansari 201630
	Saudi Arabia
	100
	NR
	February to March 2015
	340
	Youth Risk Behaviour Surveillance
	 at least 150 min of moderate‑intensity physical activity such as walking, cycling, or sports, three or more times a week
	33.6

	Brocato 201552
	Saudi Arabia
	50
	NR
	June 2011-May 2012
	2686
	N/R
	 Participants answering ‘yes’ to any exercise were considered physically active, while participants selecting ‘no activity’ were considered physically inactive
	35.5

	ElAnsari 201453
	Libya
	33.8
	20.9
	2008-2009
	1567
	Frequency & duration questionnaire
	≥5 days/week moderate exercise for at least 30 minutes or 
≥3 days/week vigorous exercise for at least 20 minutes

	28.5

	ElAnsari 201454
	Egypt
	47.5
	18.9
	2009-2010
	3271
	Health and wellbeing questionnaire
	≥5 days/week moderate exercise for at least 30 minutes or 
≥3 days/week vigorous exercise for at least 20 minutes

	48

	ElAnsari 201734
	Palestine
	41.4
	NR
	2013
	1428
	Frequency & duration questionnaire
	≥5 days/week moderate exercise for at least 30 minutes or 
≥3 days/week vigorous exercise for at least 20 minutes

	32.1 

	ElRhazi 201173
	Morocco
	49.5
	NR
	May-08
	2891
	Detailed frequency questionnaire
	at least 30 min of physical activity per day
	61.3

	Hashim 201374
	United Arab Emirates
	61
	38.1
	NR
	733
	N/R
	Exercise regularly
	39

	Kalaf 201629
	Saudi Arabia
	0
	NR
	2012-2014
	833
	Structured questionnaire 
	> 40 minutes of activity per week (>2 weekly exercise sessions of at least 20 minutes each).
	26

	Khalaf 201314 & Khalaf 201519
	Saudi Arabia
	0
	20.4
	2010
	663
	Arab Teen Life Style questionnaire
	Moderately active (611·57–1389·63 MET-min/week) + high active (≥1389·63 MET-min/week)
	66.7

	Merom 201255
	Palestine
	53.3
	52
	2004 to 2008
	971
	Multi-Ethnic Study of Atherosclerosis (MESA) questionnaire, which was adapted from the Cross-Cultural Activity Participation Study (CAPS), was used
	A person who met the following criteria was considered adequately active: 3 or more days of vigorous activities a week for at least 20 min per day, or 5 or
more days of moderate intensity activities a week for at least 30 min per day, or 5 or more days of any combination of moderate, or vigorous intensity activities a week.
	Female 73, male 87

	Musaiger 201575
	Bahrain
	14
	20.1
	NR
	642
	Questionnaire
	Practicing physical activity daily
	19.6

	Musharrafieh 200876
	Lebanon
	40.6
	21
	Feb- June 2001
	2013
	interview and self-administered anonymous questionnaire
	Physical exercise was classified into “No” (0.5h per week)and “Yes” (>0.5h per week)
	26.4

	Sonia 201631
	Tunisia
	100
	33.8
	2009
	1099
	pre-tested questionnaire in Arabic
	practice physical activity 30 minutes or more per day, 5 days per week
	31.8

	Stefanopoulou 201428
	United Arab Emirates
	0
	49.84
	Winter (Dec-Mar) and Summer (May- Sept)months, no year stated
	372
	NR
	Exercise 2- 7 times/week
	11

	Torchyan 201677
	Saudi Arabia
	45.3
	NR
	NR
	408
	an adapted 4-level Saltin-Grimby Physical Activity Level Scale (SGPALS) instrument to measure the participants’ self-reported leisure-time physical activity (PA)
	Regular physical activity and training (moderate PA, MPA): Spending time on heavy gardening, running, and swimming, playing tennis, badminton, calisthenics and similar activities, for at least 2 to 3 hours/week. 4. Regular hard physical training for competition sports (vigorous PA, VPA): Spending time in running, horseback riding, boxing, swimming, soccer, European handball etc. several times per week.
	22.2


* Studies not using GPAQ or IPAQ

Appendix 1: Search Strategy

physical activit* OR physical inactivit* OR exercis*
AND
survey* OR “self report*” OR questionnaire*OR IPAQ OR GPAQ OR "Global Physical Activity
Questionnaire" OR "international physical activity questionnaire" OR physical activity instrument*
AND
arab* OR "arab country" OR "arab countries" OR Jordan OR Palestine OR Syria OR Lebanon OR
Morocco OR Mauritania OR Algeria OR Tunisia OR Libya OR Sudan OR Somalia OR Egypt OR "Saudi Arabia" ORYemen OR Oman OR Qatar OR Bahrain OR Kuwait OR "Comoros Islands" OR Iraq OR Djibouti OR "United Arab Emirates" OR "West Bank" OR "Gaza"


