Table S1- Study design characteristics of included studies classified using the OCEBM framework
	Author & Year
	Study design
	OCEBM question
	Explanation
	OCEBM level*

	A. A. Momenan 2011 (1)
	Cross-sectional
	How common is the problem?
	Local and current random sample surveys (or censuses)
	1

	M. Jessri 2011 (2)
	Case-control
	Does this exposure help or harm?
	Case-series, case-control 
studies, or historically 
controlled studies
	4

	S. Esmaeilzadeh 2013 (3)
	Cross-sectional
	How common is the problem?
	Local and current random sample surveys (or censuses)
	1

	F. Sadeghi 2015 (4)
	Cross-sectional
	How common is the problem?
	Local non-random sample
	3

	Y. Pasdar 2016 (5)
	Case-control
	How common is the problem?
	Local and current random sample surveys (or censuses)
	1

	N. Khademi 2017 (6)
	Cross-sectional
	How common is the problem?
	Local non-random sample
	3

	P. Noormohammadpour 2017 (7)
	Cross-sectional
	How common is the problem?
	Local and current random sample surveys (or censuses)
	1

	E. Shakiba 2017 (8)
	Cross-sectional
	How common is the problem?
	Local non-random sample
	3

	SM. Mojtahedzadeh 2017 (9)
	Cross-sectional
	How common is the problem?
	Local and current random sample surveys (or censuses)
	1

	F. Gholizadeh 2018 (10)
	Cross-sectional
	How common is the problem?
	Local and current random sample surveys (or censuses)
	1

	K. Hajian-Tilaki 2018 (11)
	Cross-sectional
	How common is the problem?
	Local and current random sample surveys (or censuses)
	1

	M. Sahebkar 2019 (12)
	Cross-sectional
	How common is the problem?
	Local and current random sample surveys (or censuses)
	1

	B. Cheraghian 2020 (13)
	Cross-sectional
	How common is the problem?
	Local and current random sample surveys (or censuses)
	1

	H. Najafipour 2020 (14)
	Cohort
	How common is the problem?
	Local and current random sample surveys (or censuses)
	1

	Z. Abbaspoor 2020 (15)
	Cross-sectional
	How common is the problem?
	Local and current random sample surveys (or censuses)
	1

	S. Bashirian 2020 (16)
	Quasi-experimental study
	Does this intervention help?
	Non-randomized controlled cohort/follow up study (quasi experimental educational intervention)
	3

	A. Kamalian 2021 (17)
	Cross-sectional
	How common is the problem?
	Local and current random sample surveys (or censuses)
	1

	M. Mirzaei 2021 (18)
	Cross-sectional
	How common is the problem?
	Local and current random sample surveys (or censuses)
	1

	M. Ghafouri 2022 (19)
	Cross-sectional
	How common is the problem?
	Local and current random sample surveys (or censuses)
	1

	A. Nakhostin-Ansari 2022 (20)
	Cross-sectional
	How common is the problem?
	Local and current random sample surveys (or censuses)
	1

	M. L. Odland 2022 (21)
	Cohort
	How common is the problem?
	Local and current random sample surveys (or censuses)
	1

	A. Atefatfar 2023 (22)
	Cohort
	Does this intervention help?
	Randomized trial or observational study with dramatic effect
	2

	M. Babaei 2023 (23)
	Cross-sectional
	How common is the problem?
	Local and current random sample surveys (or censuses)
	1

	S. Razzaghi 2023 (24)
	Cross-sectional
	How common is the problem?
	Local and current random sample surveys (or censuses)
	1

	S. A. Nejadghaderi 2023 (25)
	Cross-sectional
	How common is the problem?
	Local and current random sample surveys (or censuses)
	1

	N. Mohammadi 2024 (26)
	Cross-sectional
	How common is the problem?
	Local and current random sample surveys (or censuses)
	1

	E. Taherifard 2024 (27)
	Cross‐sectional
	How common is the problem?
	Local and current random sample surveys (or censuses)
	1

	M. Sarebanhassanabadi 2024 (28)
	Cohort
	How common is the problem?
	Local and current random sample surveys (or censuses)
	1

	M. Ranjbar 2025 (29)
	Cross-sectional
	How common is the problem?
	Local and current random sample surveys (or censuses)
	1

	A. Lesani 2025 (30)
	Cross-sectional
	How common is the problem?
	Local and current random sample surveys (or censuses)
	1

	T. Kazemi 2026 (31)
	Cross-sectional
	How common is the problem?
	Local non-random sample
	3

	M. Jabbari 2026 (32)
	Cross-sectional
	How common is the problem?
	Local and current random sample surveys (or censuses)
	1

	B. Jabbarzadeh-Ganjeh 2026 (33)
	Cross-sectional
	How common is the problem?
	Local non-random sample
	3

	F. Mostafavi 2019 (34)
	Cross-sectional
	How common is the problem?
	Local non-random sample
	3

	G. Moradi 2020 (35)
	Cross-sectional
	How common is the problem?
	Local and current random sample surveys (or censuses)
	1

	P. Amiri 2020 (36)
	Cross-sectional
	How common is the problem?
	Local and current random sample surveys (or censuses)
	1

	M. Marzban 2024 (37)
	Cross-sectional
	How common is the problem?
	Local and current random sample surveys (or censuses)
	1

	J. Hallajzadeh 2026 (38)
	Cross-sectional
	How common is the problem?
	Local non-random sample
	3


* Level may be graded down based on study quality, imprecision, indirectness, inconsistency between studies, or because the absolute effect size is very small; Level may be graded up if there is a large or very large effect size.




Table S2- Demographic characteristics of participants in the included studies
	Author & Year
	Region
	Age range (years)
	Inclusion and exclusion criteria
	Study population
	Age (year)
	Female%

	Adults

	A. A. Momenan 2011 (1)
	Tehran (Urban)
	20-59
	Aged >20
	Total: 7,285; Adult: 6,438
	Total:
Male: 42.1 ± 14.3; 
Female: 40.6 ± 13.2
	Adults: 58.3%

	M. Jessri 2011 (2)
	Kurdistan (Urban)
	 40-75
	Cases: Within 6 months after ESCC diagnosis
	ESCC: 47; 
Controls: 96
	Controls (Median [Q1, Q3]):
Male: 60.0 (54.25-67.00) 
Female: 58.0 (48.75-72.25)
	Controls: 66.7%

	S. Esmaeilzadeh 2013 (3)
	Babol (Urban & rural)
	20-45 
	Aged 20-45, married for ≥1 year, being mentally sound, and having the ability to understand the questionnaires
	1,081
	33.7 ± 6.9
	100%

	F. Sadeghi 2015 (4)
	Tehran (Urban)
	25-40 
	Aged between 25-40 years old, without history of diabetes and thyroid diseases
	Total: 268; 
Normal group: 134; 
Infertile group: 134
	Normal group:  28.88 ± 5.15; 
Infertile group: 31.82 ± 5.39
	100%

	Y. Pasdar 2016 (5)
	Kermanshah (Urban)
	≥ 29
	-
	Case: 101;
Control: 115
	-
	Controls: 51.8%

	N. Khademi 2017 (6)
	Kermanshah (Urban)
	22-55
	Aged 22-83, employed in governmental/nongovernmental organizations; excluded if working in workplaces with a low population
	Total: 5,219
Adult: 4,844
	Total: 41.5 ± 8.5 
	Total: 26.8%

	P. Noormohammadpour 2017 (7)
	National
	30-70
	-
	7,023
	50.86 ± 13.08
	60.2%

	E. Shakiba 2017 (8)
	Kermanshah (Urban)
	22-69
	-
	Total: 1,496;
non-dyslipidemia: 1,248
	20-69
	non-dyslipidemia: 
17.6%

	SM. Mojtahedzadeh 2017 (9)
	Abadan (Urban)
	20-64
	Personnel of Abadan Oil Refinery during Mar 2012-Mar 2014
	721
	-
	2.77%

	F. Gholizadeh 2018 (10)
	Tehran (Urban)
	20-60
	Prediabetic individuals whose diabetes was diagnosed ≤4 months ago; excluded if history of heart disease or heart attacks, cancer, DM, smoking, medications affecting blood pressure, blood lipids, and blood glucose, dieting
	Total: 300; Healthy:150; Pre-DM: 150
	PreDM: 44.8 ± 7.9
healthy: 44.9 ± 7.2
	PreDM: 56%
healthy: 44%

	K. Hajian-Tilaki 2018 (11)
	Babol (Urban)
	20-70
	Excluded if pregnant women, BMI ˂ 18.5
	Total: 986;
MHNW: 154
MHOW: 102
MHO: 48
	MHNW: 34.4 ± 12.1
MHOW: 38.1 ± 10.7
MHO: 41.0 ± 9.4
	MHNW: 42%
MHOW: 39.1%
MHO: 19%

	M. Sahebkar 2019 (12)
	National
	15–64
	-
	119,560
	39.5 ± 14.3
	49.99%

	B. Cheraghian 2020 (13)
	Khuzestan (Urban & rural)
	20-65
	Excluded if having any mental, psychological, or physical disabilities inhibiting the study
	30,506
	41.7 ± 11.9
	64.3%

	H. Najafipour 2020 (14)
	Kerman (Urban)
	15-65
	-
	Total: 9,891; Adult: 8,705
	Total: 46.2 ± 15.7
	Total: 59.4%

	Z. Abbaspoor 2020 (15)
	Ahvaz (Urban)
	30-65
	≥ 6 months since the last menstruation, having at least reading and writing skills, excluded if any known disease (hypothyroidism, PCOS, and Cushing’s syndrome) and > 3 months pregnancy
	600
	36.64 ± 7.1
	100%

	S. Bashirian 2020 (16)
	Kermanshah (Urban)
	15-45 
	healthy mothers at 6 weeks to 6 months after the delivery of a healthy child, excluded if acute and severe complications
	68
	-
	100%

	A. Kamalian 2021 (17)
	National
	18-70
	Aged ≥18, excluded if people with psychological problems inhibiting the study
	Total: 153,882

2006: 29272
2007: 25338
2008: 29076
2009: 29202
2011: 10453
2016: 30541
	18 and above
	2006: 49.62%
2007: 49.06%
2008: 49.28%
2009: 49.39%
2011: 56.26%
2016: 52.31%

	M. Mirzaei 2021 (18)
	Yazd (Urban & rural)
	20-69
	Excluded if guests and residents of other cities
	Total: 9,975
Normo+pre-HTN: 6,385
	20-69
	Total: 50.4%

	M. Ghafouri 2022 (19)
	Ahvaz, Ardabil, Bandar Abbas, Fasa, Guilan, Kermanshah, Kordestan, Mashhad, Mazandaran, Rafsanjan, Sabzevar, Shahrekord, Shiraz, Tabriz, Urmia, Yasuj, Yazd, and Zahedan (Urban & rural)
	35-70
	-
	163,770
	49.37 ± 9.15
	55.2%

	A. Nakhostin-Ansari 2022 (20)
	Tehran (Urban)
	15–90
	Adult residents of Tehran, excluded if aged <15
	5,030
	44.08 ± 16.33
	37.6%

	M. L. Odland 2022 (21)
	Gonbad City, Gonbad, Kaleleh, and Aq-Qala (Urban & rural)
	40-75
	Excluded if having any GI cancer
	47,883
	51.86 ± 8.83
	57.26%

	A. Atefatfar 2023 (22)
	Isfahan, Arak, and Najafabad (Urban & rural)
	>35
	Excluded if having CVDs, DM, and HTN
	5156
	Unhealthy diet-inactive: 51.05 ± 12.03; 
Healthy diet-inactive: 50.61 ± 11.49; 
Unhealthy diet-active: 51.11 ± 11.71; 
Healthy diet-active: 51.43 ± 11.8
	100%

	M. Babaei 2023 (23)
	Tehran (Urban)
	30-75
	Excluded if any history of CVDs, DVT, and communication skills defects
	747
	47.0 ± 10.6
	55.0%

	S. Razzaghi 2023 (24)
	East Azerbaijan (Urban & rural)
	15-65
	Excluded if any history of altered mental status, confirmed mental disease, cognitive disorders, blindness, deafness, and speech disorders
	2,641
	39.85 ± 10.95
	53%

	S. A. Nejadghaderi 2023 (25)
	National
	18-74
	Aged ≥18, excluded if any history of psychological problems inhibiting the study
	27,874
	45.69 ± 15.91
	55.23%

	N. Mohammadi 2024 (26)
	Hamedan (Urban)
	18-60
	Excluded if pregnant women, those with physical or mental disabilities, or those with mobility-limiting diseases
	Total: 591; 
Adult: 560
	Total: 38.11 ± 11.06
	Total: 62.44%

	E. Taherifard 2024 (27)
	Valashahr district (Urban & rural)
	40-75
	-
	9,264
	52.6 ± 9.6
	53%

	M. Sarebanhassanabadi 2024 (28)
	Yazd (Urban)
	20–74
	-
	1,552
	48.6 ± 14.7
	48.1%

	M. Ranjbar 2025 (29)
	Tehran (Urban)
	20-59
	Excluded if having diseases such as diabetes, cancer and cardiovascular diseases, Alzheimer’s, Parkinson’s, chronic liver and kidney diseases, or a history of stroke, brain and heart attack, rheumatoid arthritis, and other chronic diseases 
	850
	-
	68.71%

	A. Lesani 2025 (30)
	Tehran (Urban)
	20–59
	BMI between 18.5 and 39.9 kg/m2, excluded if diagnosed with any acute or chronic diseases pregnancy, lactation, individuals with under- or overreporting of total energy intake
	825
	42.17 ± 10.5
	83.03%

	T. Kazemi 2026 (31)
	Birjand (Urban)
	-
	Employees from a 
government office
	319
	43.14 ± 7.47
	21.3%

	M. Jabbari 2026 (32)
	Isfahan (Urban)
	20-65
	Excluded if pregnant or lactating, having a medical history of cancer, type 1 DM, CVD, or cerebrovascular events, adhering to a specific diet; having left more than 70 items of the food frequency questionnaire unanswered, reporting energy intake below or above the established range of 800–4200 kcal/day (either under-reporters or over-reporters), declining to provide a blood sample 
	535
	42.6 ± 11.1
	46%

	B. Jabbarzadeh-Ganjeh 2026 (33)
	Tehran (Urban)
	20–59
	BMI between 17 and 40 and residing in Tehran; excluded if pregnant, lactating, following a specific dietary plan and having a specific disease such as Alzheimer’s, Parkinson’s, chronic liver or kidney diseases, insulin therapy, rheumatoid arthritis or a history of stroke 
	 444
	 38.24 ± 9.67
	54.05%

	Children & Adolescents

	F. Mostafavi 2019 (34)
	Sanandaj (Urban)
	10–12
	-
	2,506
	10-12
	 62.93%

	G. Moradi 2020 (35)
	Kurdistan, Fars, and Markazi (Urban & rural)
	10–12
	children in fourth, fifth, and sixth grades of elementary school
	1,590
	10-12
	47.42%

	P. Amiri 2020 (36)
	National
	15–19
	-
	Total: 12178;
Year 2006: 2595 (Urban: 1580/ Rural: 1015);
Year 2007: 2897 (Urban: 1688/ Rural: 1209);
Year 2008: 2950 (Urban: 1797 / Rural: 1153);
Year 2009: 2827 (Urban: 1523 / Rural: 1304);
Year 2011: 909 (Urban: 601/ Rural: 308)
	Year 2006: Urban: 17.76 ± 0.02 / Rural: 17.83 ± 0.03; 
Year 2007: Urban: 17.60 ± 0.03 / Rural: 17.55 ± 0.03; 
Year 2008: Urban: 17.58 ± 0.03 / Rural: 17.55 ± 0.04; 
Year 2009: Urban: 17.58 ± 0.04 / Rural: 17.60 ± 0.03; 
Year 2011: Urban: 17.74 ± 0.05 / Rural: 17.61 ± 0.08
	Total: 45.9%;
Year 2006: 45.78% (Urban: 43.9%/ Rural: 48.8%);
Year 2007: 44.36% (Urban: 43.7%/ Rural: 45.2%); 
Year 2008: 44.61% (Urban: 44.5% / Rural: 44.8%); 
Year 2009: 46.30% (Urban: 46.6% / Rural: 46%); 
Year 2011: 53.91% (Urban: 54.4%/ Rural: 52.9% )

	Older Adults

	A. A. Momenan 2011 (1)
	Tehran (Urban)
	≥ 60
	-
	Total: 7,285; 
Older adults: 847
	Total:
Male: 42.1 ± 14.3;
Female: 40.6 ± 13.2
	Older adults: 47.7%

	N. Khademi 2017 (6)
	Kermanshah (Urban)
	55-83 
	Employed in governmental/nongovernmental organizations, excluded if working in workplaces with a low population
	Total: 5,219
Older adults: 375
	Total: 41.5 ± 8.5 
	Total: 26.8%

	H. Najafipour 2020 (14)
	Kerman (Urban)
	65-80
	-
	Total: 9,891; 
Older adults: 1,186
	Total: 46.2 ± 15.7
	Total: 59.4%

	N. Mohammadi 2024 (26)
	Hamedan (Urban)
	60-64
	Excluded if pregnant women, physical or mental disabilities, or mobility-limiting diseases
	Total: 591;
Older adults: 26
	Total: 38.11 ± 11.06
	Total: 62.44%

	M. Marzban 2024 (37)
	Bushehr (Urban)
	≥60
	Bushehr resident for >1 year before the study, planning to stay in the city for two years following their involvement in the investigation
	2,419
	69 ± 6
	52.1%

	J. Hallajzadeh 2026 (38)
	Maragheh (Urban)
	≥60
	Community-dwelling older adults able and willing to participate; excluded if unable to move independently and dependent on a walker, wheelchair or bed, having an artificial limb or prosthesis, having severe muscle-related and debilitating effects such as CHF, COPD, CRF, cirrhosis and liver failure, and inflammatory and joint diseases including arthritis, rheumatoid arthritis, bursitis, inflammatory bowel disease, Guillain-Barré syndrome and cancer 
	368
	67.11 ± 6.21
	55.2%


CHF: congestive heart failure; COPD: chronic obstructive pulmonary disorder; CRF: chronic renal failure; CVD: cardiovascular disease; DM: diabetes mellitus; DVT: deep vein thrombosis; ESCC: esophageal squamous cell carcinoma; HTN: hypertension; MHNW: metabolically healthy normal weight; MHO: metabolically healthy obese; MHOW: metabolically healthy overweight; PA: physical activity; PCOS: polycystic ovarian syndrome



Table S3- Prevalence of HEPA in the adult population of the included studies
	Author & Year
	PA measurement tool1
	PA prevalence (total)
	PA grouping rationale
	PA prevalence (by subgroups)

	
	
	Low / Mild
	Moderate
	High
	
	Low / Mild
	Moderate
	High

	A. A. Momenan 2011 (1)
	MAQ
	4,556 (70.8%)
	-
	1,182 (29.2%)
	-
	-
	-
	-

	M. Jessri 2011 (2)
	A Danish MET-based questionnaire2
	-
	-
	-
	Sex
	Male: 21 (55.3%);
Female: 35 (60.4%)
	-
	Male: 17 (44.7%);
Female: 23 (39.6%)

	S. Esmaeilzadeh 2013 (3)
	IPAQ-SF
	-
	-
	-
	Fertility
	Infertility: 49 (29.2%)
No infertility: 229 (25.1%)
	Infertility: 28 (16.7%);
No infertility: 147 (16.1%)
	infertility: 91 (54.2%)
No infertility: 537 (58.8%)

	F. Sadeghi 2015 (4)
	A Danish MET-based questionnaire2
	111 (42.21%)
	114 (43.34%)
	38 (14.45%)
	Fertility
	Normal group: 49 (37.69%); 
Infertile group: 62 (46.62%)
	Normal group: 60 (46.15%); 
Infertile group: 54 (40.60%)
	Normal group: 21 (16.15%);
Infertile group: 17 (12.78%)

	Y. Pasdar 2016 (5)
	IPAQ
	64 (53.8%)
	43 (36.1%)
	12 (10.1%)
	-
	-
	-
	-

	N. Khademi 2017 (6)
	GPAQ
	1,383 (28.6%)
	2,299 (47.5%)
	1,162 (24.0%)
	-
	-
	-
	-

	P. Noormohammadpour 2017 (7)
	GPAQ
	3,153 (44.9%)
	2,148 (30.6%)
	1,722 (24.5%)
	-
	-
	-
	-

	E. Shakiba 2017 (8)
	Not specified
	555 (44.5%)
	-
	693 (55.5%)
	-
	-
	-
	-

	SM. Mojtahedzadeh 2017 (9)
	GPAQ
	157 (21.78%)
	342 (47.43%)
	222 (30.79%)
	-
	-
	-
	-

	F. Gholizadeh 2018 (10)
	IPAQ
	71 (47.3%)
	50 (33.3%)
	29 (19.3%)
	-
	-
	-
	-

	K. Hajian-Tilaki 2018 (11)
	IPAQ-SF
	345 (35%)
	515 (52.3%)
	125 (12.7%)
	Obesity phenotypes
	MHNW: 39 (25.3%)
MHOW: 40 (39.6%)
MHO: 14 (29.2%)
	MHNW: 82 (53.2%)
MHOW: 48 (47.5%)
MHO: 31 (64.6%)
	MHNW: 33 (21.4%)
MHOW: 13 (12.9%)
MHO: 3 (6.3%)

	M. Sahebkar 2019 (12)
	GPAQ 
	44291 (37.04%)
	28696 (24.00%)
	46586 (38.96%)
	Sex
	Female: 28066 (46.94%); 
Male: 16225 (27.14%)
	Female: 15972 (26.71%); 
Male: 12724 (21.28%)
	Female: 15751 (26.34%); 
Male: 30835 (51.58%)

	B. Cheraghian 2020 (13)
	IPAQ
	9,615 (31.1%)
	13,060 (42.9%)
	7,914 (26.0%)
	Sex
	Male: 4,686 (43.1%); 
Female: 4,763 (24.3%)
	Male: 3,445 (31.7%); 
Female: 9,615 (49.2%)
	Male: 2,732 (25.2%); 
Female: 5,182 (26.5%)

	H. Najafipour 2020 (14)
	GPAQ
	4,083 (46.9%)
	3,278 (37.7%)
	1,344 (15.4%)
	-
	-
	-
	-

	Z. Abbaspoor 2020 (15)
	IPAQ
	-
	-
	-
	BMI categories
	Normal: 99 (45.4%);
Overweight: 105 (48.2%);
Obese: 65 (39.6)
	Normal: 72 (33.0%);
Overweight: 78 (35.8%);
Obese: 68 (41.5%)
	Normal: 47 (21.6%);
Overweight: 35 (16.1%);
Obese: 31 (18.9%)

	S. Bashirian 2020 (16)
	IPAQ
	Before intervention
65 (95.5%);
Six weeks after intervention
58 (85.2%)
	-
	Before intervention
3 (4.4%);
Six weeks after intervention
10 (14.7%)
	-
	-
	-
	-

	A. Kamalian 2021 (17)
	GPAQ-2
	2001: 23.08% (20.15–26.01);
2006: 33.91% (31.0–36.83);
2011: 44.59% (41.68–47.51);
2016: 55.38% (52.45–58.3)
	-
	-
	Sex
	2001:
Male: 16.21% (13.3–19.15);
Female: 29.94% (27.01–32.87)
2006:
Male: 27.04% (24.13–29.95);
Female: 40.79% (37.87–43.72)
2011:
Male: 37.71% (34.81–40.62);
Female: 51.47% (48.55–54.39)
2016:
Male: 48.49% (45.57–51.4);
Female: 62.27% (59.33–65.2)
	-
	-

	M. Mirzaei 2021 (18)
	IPAQ-SF
	5,088 (51.0%)
	3,949 (39.6%)
	938 (9.4%)
	Normotensive/pre-HTN/HTN
	Normo+pre-HTN: 3,007 (47.09%)
	Normo+pre-HTN: 2,679 (41.9%)
	Normo+pre-HTN: 699 (10.9%)

	M. Ghafouri 2022 (19)
	A Danish MET-based questionnaire2
	54,624 (33.4%)
	54,556 (33.3%)
	54,590 (33.3%)
	-
	-
	-
	-

	A. Nakhostin-Ansari 2022 (20)
	GPAQ
	2,846 (56.6%)
	-
	2,184 (43.4%)
	Sex, marital status, education, occupation
	Male: 1,657 (52.8%);
Female: 1,189 (62.9%)

Married: 2,170 (58.5%)
Single: 411 (44.9%)
 Divorced/widowed: 265 (65.4%)

Employed: 1,310 (51.9%)
Unemployed: 127 (56.7%)
 Student: 129 (46.6%)
Housewife: 789 (67.6%)
 Retired: 491 (58.8%)

 Lower than a diploma: 1,199 (62.2%)
Diploma: 796(53.5%)
 Higher than a diploma: 851 (52.7%)
	-
	Male: 1,482 (47.2%); 
Female: 702 (37.1%)

Married: 1,540 (41.5%)
Single: 504 (55.1%)
 Divorced/widowed: 140 (34.6%)

Employed: 1,216 (48.1%)
Unemployed: 97 (43.3%)
 Student: 148 (53.4%)
Housewife: 379 (32.4%)
 Retired: 344 (41.2%)

 Lower than a diploma: 728 (37.8%)
Diploma: 693 (46.5%)
 Higher than a diploma: 763 (47.3%)

	M. L. Odland 2022 (21)
	GEMINI 3 study questionnaire (self-developed)
	16,552 (34.6%)
	15,416 (32.2%)
	15,915 (33.2%)
	-
	-
	-
	-

	A. Atefatfar 2023 (22)
	IPAQ
	2,571 (49.9%)
	-
	2,585 (50.1%)
	Diet
	Healthy diet: 1,453 (52.3%);
Unhealthy diet: 1,118 (47%)
	-
	Healthy diet: 1,326 (47.7%); 
Unhealthy diet: 1,259 (53%)

	M. Babaei 2023 (23)
	GPAQ
	308 (41.7%)
	-
	431 (58.3 %)
	-
	-
	-
	-

	S. Razzaghi 2023 (24)
	IPAQ
	753 (29.5%)
	827 (32.4%)
	973 (38.1%)
	-
	-
	-
	-

	S. A. Nejadghaderi 2023 (25)
	GPAQ
	51.3% (50.62–51.98%)
	-
	-
	Sex
	Male: 41.93% (40.88–42.98%);
Female: 57.87% (56.99–58.75%)
	-
	-

	N. Mohammadi 2024 (26)
	IPAQ
	36 (6.4%)
	193 (34.5%)
	330 (58.9%)
	Age
	15-30: 7.3%, 
30-45: 5.5%, 
45-60: 7.6%
	15-30: 30.7%, 
30-45: 36.1%, 
45-60: 35.1%
	15-30: 62%, 
30-45: 58.4%, 
45-60: 57.2%

	E. Taherifard 2024 (27)
	IPAQ
	3,060 (33%)
	3,056 (33%)
	3,146 (33%)
	-
	-
	-
	-

	M. Sarebanhassanabadi 2024 (28)
	IPAQ
	720 (67.9%)
	290 (27.4%)
	50 (4.7%)
	Sex
	Male: 437 (68.7%);
Female: 283 (66.8%)
	Male: 161(25.3%);
Female: 129 (30.4%)
	Male: 38 (6%);
Female: 12 (2.8%)

	M. Ranjbar 2025 (29)
	IPAQ
	539 (63.41%)
	311 (36.59%)
	-
	Quartiles of ultra-processed food intake
	Q1: 135 (63.7%); 
Q2: 138 (64.8%); 
Q3: 129 (60.6%); 
Q4: 137 (64.6%)
	Q1: 77 (36.3%); 
Q2: 75 (35.2%); 
Q3: 84 (39.4%); 
Q4: 75 (35.4%)
	-

	A. Lesani 2025 (30)
	IPAQ-SF
	430 (52.12%)
	315 (38.18%)
	80 (9.70%)
	BMI
	BMI<25: 110 (33.54%);
 BMI≥25: 320 (64.39%)
	BMI<25: 187 (57.01%);
BMI≥25: 128 (25.75%)
	BMI<25: 31 (9.45%);
BMI≥25: 49 (9.86%)

	T. Kazemi 2026 (31)
	IPAQ-SF
	311 (97.5%)
	1 (0.3%)
	7 (2.2%)
	Sex
	Male: 244 (97.2%);
Female: 67 (98.5%) 
	Male: 1 (0.4%);
Female: 0 (0.0%)
	Male: 6 (2.4%);
Female: 1 (1.5%)

	M. Jabbari 2026 (32)
	IPAQ-SF
	303 (56.64%)
	190 (35.51%)
	 42 (7.85%)
	Tertiles of energy-adjusted legumes and nuts intake 
	 T1: 100 (56.5%);
 T2: 104 (58.4%); 
T3: 99 (55%)
	T1: 68 (38.4%); 
T2: 55 (30.9%); 
T3:  67 (37.2%)
	T1: 9 (5.1%); 
T2: 19 (10.7%); 
T3: 14 (7.8%)

	B. Jabbarzadeh-Ganjeh 2026 (33)
	IPAQ-SF
	204 (45.95%)
	151 (34.01%)
	89 (20.04%)
	Sex
	Female: 124 (51.67%); 
Male: 80 (39.22%)
	Female: 72 (30%); 
Male: 79 (38.72%)
	Female: 44 (18.33%); 
Male: 45 (22.06%)


[bookmark: _Hlk207651915]1See Table S4 for details on reporting metric and grading criteria.
2 Validated by Adahl et al. (39), and further validated by Kelishadi et al. (40) in the Iranian population
3 Gastro- Esophageal Malignancies in Northern Iran (41)
BMI: body mass index; GPAQ: global physical activity questionnaire; HEPA: health-enhancing physical activity; HTN: hypertension; IPAQ: international physical activity questionnaire; IPAQ-SF: short form IPAQ; MHNW: metabolically healthy normal weight; MHO: metabolically healthy obese; MHOW: metabolically healthy overweight; SES: socioeconomic status.
Table S4- Assessment of HEPA-promoting strategies in adults based on WHO domains
	Author & Year
	Outcome
	Measurement tool
	Reporting metric
	WHO domains
	Barriers
	Surveillance and offered solutions

	[bookmark: _Hlk212373724]A. A. Momenan 2011 (1)
	• Primary = Leisure‑time PA MET‑min/week in sex groups [median]; prevalence of LTPA in specific groups of age, occupation, smoking, education, hrs worked
• Secondary = low PA OR for education, smoking, BMI, hrs worked
	MAQ 
	Prevalence of PA: active and inactive
	Active people & Active systems
	Low educational levels, smoking, high BMI, and more work hours
	Focus on education improvement, reducing/modifying work hours, and reducing cigarette smoking. Public health efforts to improve people's participation in physical activities in Iran 

	M. Jessri 2011 (2)
	• Primary = Prevalence of ESCC
• Secondary = Sex-specific PA prevalence as a covariate
	A Danish MET-based questionnaire1 
	Prevalence of Light/Heavy PA
	Active people
	-
	

	S. Esmaeilzadeh 2013 (3)
	• Primary outcome: PA levels and BMI levels in fertile and infertile groups 
	IPAQ-SF
	Prevalence of Low/Moderate/High PA
	Active people
	-
	Public‑health programs to control weight gain and promote a healthy lifestyle in women with infertility

	F. Sadeghi 2015 (4)
	• Primary: Comparing total PA between fertile and infertile women
	A Danish MET-based questionnaire1 
	Prevalence of low, medium and high PA
	Active people
	-
	

	Y. Pasdar 2016 (5)
	• Primary = The role of anthropometric indices and blood biomarkers in developing NAFLD
• Secondary = Prevalence of PA as a covariate
	IPAQ
	Low (less than 600 Met min/Week)/Moderate (at least 600 Met-min/Week)/High (at least 3000 Met-min/Week) PA
	Active people & Active environments
	-
	Preparing a suitable environment to encourage PA, and consult on managing weight 

	N. Khademi 2017 (6)
	• Primary = gender- and age-related prevalence of RFs of NCDs  
• Secondary = PA prevalence as a covariate
	GPAQ
	Prevalence of Low/Moderate/High PA, respectively defined as <600, 600–2999, and ≥3000 MET min/week
	Active Systems
	-
	More preventive programs, such as health education for employees 

	P. Noormohammadpour 2017 (7)
	• Primary =Prevalence of chronic neck pain, low back pain, and knee pain
• Secondary = PA prevalence and AOR of PA in neck pain, knee pain, and low back pain as a covariate 
	GPAQ
	Prevalence of Low/Moderate/High PA
	Active Systems
	-
	

	E. Shakiba 2017 (8)
	• Primary = Association of body mass index with dyslipidemia
• Secondary = PA prevalence as a covariate
	Not specified
	Prevalence of ≥ or < 600 MET- minutes/week
	Active people
	-
	

	SM. Mojtahedzadeh 2017 (9)
	• Primary: Obesity prevalence 
• Secondary: PA prevalence as an important factor in Obesity
	GPAQ
	Prevalence of low, medium and high PA
	Active systems & Active people 
	-
	Promoting healthy lifestyle programs in industrial areas

	F. Gholizadeh 2018 (10)
	• Primary = DDS
• Secondary = Total PA prevalence as a covariate in pre-DM and healthy
	IPAQ
	Prevalence of Light/Moderate/Heavy PA
	Active people
	Barriers to a healthy lifestyle include low DDS (≤ 4 food‑group variety), food insecurity in 55 – 67 % of participants (limited purchasing power, irregular food supply), high intake of refined, energy-dense foods (trans‑fat, saturated‑fat, added sugar), insufficient fiber, vitamin B2, and calcium intake
	Solutions for promoting a healthy lifestyle include nutrition‑education for pre‑diabetic adults, policies to reduce household food‑insecurity, embedding dietary‑diversity assessment and counselling in routine primary‑care of pre‑diabetics, Community‑level actions to improve access to affordable, diverse foods in low-income districts

	K. Hajian-Tilaki 2018 (11)
	• Primary = Associated factors of metabolically unhealthy in normal-weight and metabolically healthy in obese
• Secondary = Prevalence of PA as a covariate
	IPAQ-SF
	Prevalence of Low/Moderate/Vigorous PA
	Active people
	-
	

	M. Sahebkar 2019 (12)
	• Primary: PA prevalence
	GPAQ 
	High: Vigorous intensity activity in 3 days with a minimum total expenditure of 1500 MET-min/week; or a mixture of activities, such as walking and moderate/vigorous-intensity activities in at least 7 days with at least consumption of 3000 MET-min/week.; Moderate: Persons who did not match the criteria for the high level and who reported vigorous intensity activity for at least 20 minutes in 3 or more days per week; or moderate intensity activity or walking for at least 30 minutes on 5 or more days per week; or any mixture of vigorous or moderate intensity activity or walking with minimum 600 MET-min/week.; Low: Persons not classified in any of the previously mentioned groups 
	Active systems, Active environments 
	Low socioeconomic status, very high temperature and desert climate discouraging people to move without a vehicle, sports facilities (e.g., sports fields and swimming pools) not corresponding with demand, fewer people having an active occupation like farming or growing livestock 
	Developing and implementing a mixture of different interventions that are tailored to the geographical, climatic and socioeconomic profile of a large county like Iran.
(The regions with low PA are predominately situated in the southeast and near to the center of Iran; conversely, high PA regions are mainly located in the west)

	B. Cheraghian 2020 (13)
	• Primary = Total PA prevalence as one variable
	IPAQ 
	Prevalence of low, moderate, and high PA
	Active systems 
	-
	

	H. Najafipour 2020 (14)
	• Primary = Raw and standardized prevalence of different levels of PA in total and by age groups
• Secondary = Standardized prevalence of LPA in the participants by sex, education, and occupation; Age Sex–Specific incidence rate (per 100 Person-Year) of LPA
	GPAQ
	Low: <1500 MET / Moderate: 1500-3000 MET / Intense: >= 3000 MET
	Active people & Active systems
	-
	Focus on increasing educational status, advocating for women PA; focus on the age group 15- to 24 years 

	Z. Abbaspoor 2020 (15)
	• Primary = Obesity, overweight, and metabolic syndrome prevalences 
• Secondary = Total PA prevalence by BMI groups
	IPAQ
	Prevalence of light (Less than 600 Met-min/week) /Moderate (between 600 and 3,000 Met-min/week)/Severe PA (more
than 3,000 Met-min/week)
	Active people & Active systems
	-
	Education promotion for women, smaller family size, healthy diet (↓ fast food/red meat, ↑ fruit/veg).

	S. Bashirian 2020 (16)
	• Primary = Effect of education on PA
	IPAQ
	Prevalence of Light and Medium/Heavy
(Moderate: at least 600 met-min/week. Severe:
Fulfilling one of 1) The total energy consumed for intense PA has
reached 1,500 met-min/week during at least 3 days of the past
7 days; 2) within at least the past 7 days, the total energy
consumed to perform a combination of moderate, severe, or
walking activity has reached at least 3,000 met-min/week
	Active people & Active societies
	Low educational level
	Educational PA programs for postpartum mothers

	A. Kamalian 2021 (17)
	• Primary = Prevalence of PA 2001-2016
• Secondary = Trend of PA and Sex-specific PA
	GPAQ2
	Prevalence of 
IPA (MET<600)
	Active people, Active environments, & Active systems 
	Lack of awareness and facilities for PA
	Policies focusing on the psychosocial and environmental barriers of subpopulations with higher IPA prevalence

	M. Mirzaei 2021 (18)
	• Primary = Prevalence of HTN and its RFs
• Secondary = Prevalence of PA and Sex-specific PA, OR for HTN
	IPAQ-SF
	Prevalence of Low/Moderate/High PA
	-
	-
	

	M. Ghafouri 2022 (19)
	• Primary = Prevalence and risk factors of LBP 
• Secondary = Prevalence of different levels of PA as a covariate
	A Danish MET-based questionnaire1 
	Prevalence of lower than average, medium, and higher than average PA (in total)
(prevalence of low, medium, high PA in Low back pain participants)
	Active people & Active systems
	-
	

	A. Nakhostin-Ansari 2022 (20)
	• Primary =Prevalence of PA active and inactive and food insecurity in groups of gender, age, BMI, education, marital status, occupation
• Secondary = social capital elements [mean SD/ number %] in groups of PA active and inactive
• Tertiary: LPA OR for gender, marital, housewife, voluntary activities, view on cultural status, participation in association activity 
	GPAQ
	Prevalence of PA active and inactive (The level of
activity below 600 Mets-hours/week was considered physically
inactive.)
	Active societies & Active people
	-
	Focus on females (being female increased the odds of IPA by 21%), non-single (the odds of IPA were nearly 24% lower in single marital status when compared to being married, divorced, or widowed), housewives (1.4-fold higher odds of IPA compared to being employed, unemployed, student, or retired). Consider interventions improving social capital.

	M. L. Odland 2022 (21)
	• Primary = multimorbidity and death within a 10-year period
• Secondary = Prevalence, OR, HR of PA as a behavioral covariate
	GEMINI 2 study questionnaire (self-developed)
	Prevalence of Low/Medium/High PA
	Active systems
	-
	

	A. Atefatfar 2023 (22)
	• Primary = CVD mortality and all-cause mortality  
• Secondary = CVD HR and total mortality of domain-specific METs (total, leisure, work) in combination with diet (healthy/ unhealthy)
	IPAQ 
	Prevalence of healthy diet and low activity, unhealthy diet and high activity, unhealthy diet and low activity, and healthy diet and high activity
	Active people & Active systems
	Difficult to monitor individuals' adherence to diet; Overestimation in the short FFQ [diet questionnaire]
	Focus on improving OPA

	M. Babaei 2023 (23)
	• Primary = Prevalence of Chronic Venous disease 
• Secondary =Total PA MET‑min/week prevalence as a covariate
	GPAQ
	Prevalence of >= and < 600 MET-minutes per week
	Active systems & Active People
	-
	

	S. Razzaghi 2023 (24)
	• Primary = Prevalence of Asthma
• Secondary = Prevalence and OR of PA as a covariate
	IPAQ
	Prevalence of Low/Medium/High PA
	Active people
	-
	

	S. A. Nejadghaderi 2023 (25)
	• Primary = Patterns of PA (prevalence)
• Secondary = OR of area, marital status, and wealth index
	GPAQ
	Prevalence of IPA (<600 METs per week)
	Active environments & Active societies
	Interpersonal, intrapersonal, and environmental factors preventing sufficient PA
	Facilitating access to sports equipment, building a social structure and neighborhood environment that encourages PA for women, developing safe neighborhood environments appropriate for more community-based approaches, such as walking groups, raising awareness and social support through campaigns (Urban residency increased the odds of IPA by 44%), focus on individuals with certain marital status (being married and being widowed increased the odds of IPA by 33% and 47%, respectively).

	N. Mohammadi 2024 (26)
	• Primary = Leisure‑time PA MET‑min/week and CI for inequality
• Secondary = Domain-specific METs (work, transport, household)
	IPAQ
	Prevalence of low, moderate, vigorous PA
(Low: No reported activity or MET-minutes per week less than 600 / Moderate: Individuals must meet one of the following conditions: engage in vigorous-intensity activities for at least 20 min per day on three or more days per week, engage in moderate-intensity activities or walking for at least 30 min per day on five or more days per week. A combination of all walking, moderate, and vigorous activities that sum up to at least 600 MET-minutes per week.  / Vigorous: Individuals must meet both of the following conditions, engage in vigorous-intensity physical activity on at least three days per week. A combination of all walking, moderate, and vigorous activities that sum up to at least 3000 MET-minutes per week)
	Active systems & Active societies 
	-
	Focus future policies on increasing leisure‑time facilities and opportunities for women (50% lower odds of PA participation than men), low‑SES (SES quartiles 3 or 4 increased the odds of achieving higher PA levels by nearly 100%), single individuals, illiterate groups (each additional year of education increased the odds of engaging in PA by 52%), employees (employed individuals had 46% lower odds of PA participation than unemployed people)

	E. Taherifard 2024 (27)
	• Primary = Prevalence of MHO and MHOW
• Secondary = Prevalence of PA as an associated factor
	IPAQ
	Prevalence of Mild (less than 600 MET‐minutes/
week)/ Moderate (at least 600 MET‐minutes/week)/ High PA (at least
3000 MET‐minutes/week)
	Active people
	-
	Physical activity as a part of any plan for weight loss and cardiometabolic disease prevention

	M. Sarebanhassanabadi 2024 (28)
	• Primary = Prevalence of CAD and its RFs
• Secondary = Prevalence of PA and Sex-specific PA; HR, PAF of CAD (as an associated factor)
	IPAQ
	Low/Moderate/High PA
	Active people & Active systems
	The potential gap in translating education into practical health benefits
	

	M. Ranjbar 2025 (29)
	• Primary: Association between adiposity indices and processed food intake 
•Secondary: PA prevalence as a covariate factor
	IPAQ
	high (> 3000 MET-minutes/week), moderate (600–3000 MET-minutes/week), and low (< 600 MET-minutes/week).
	Active people 
	-
	

	A. Lesani 2025 (30)
	• Primary: association between chrono-nutrition components with cardiometabolic risk factors
• Secondary: PA prevalence as a confounding factor
	IPAQ-SF
	Low (< 600 MET-min/week), moderate (600–3000 MET-min/week), and high (> 3000 MET-min/week)
	Active people 
	-
	

	T. Kazemi 2026 (31)
	• Primary = Contributing parameters in Life's essential 8 including Total PA prevalence
	IPAQ-SF
	Prevalence of Low/Moderate/High PA
	Active people & Active systems 
	-
	Designing preventive educational programs, implementing workplace changes that contribute to employee health

	M. Jabbari 2026 (32)
	• Primary:  the association
between the intake of legumes and nuts with sleep quality and quantity 
• Secondary: PA prevalence as a confounding factor
	IPAQ-SF
	Prevalence of Inactive,
Minimally active, and 
Active PA
	Active people 
	-
	

	B. Jabbarzadeh-Ganjeh 2026 (33)
	• Primary: association between chrono-nutrition components and anthropometric indices 
• Secondary: PA prevalence as a confounding factor in body composition 
	IPAQ-SF
	Low: < 600
MET-min/week, moderate: 600–3000 MET-min/week and high: > 3000 MET-min/week
	Active people 
	-
	


1 Validated by Adahl et al. (39), and further validated by Kelishadi et al. (40) in the Iranian population
2 Gastro- Esophageal Malignancies in Northern Iran (41)
AOR: adjusted odds ratio; BMI: body mass index; CAD: carotid artery disease; CI: concentration index; DDS: dietary diversity score; DM: diabetes mellitus; ESCC: esophageal squamous cell carcinoma; FFQ: food frequency questionnaire; GERD: gastroesophageal reflux disease; GPAQ: global physical activity questionnaire; HEPA: health-enhancing physical activity; HR: hazard ratio; HTN: hypertension; IPA: insufficient physical activity; IPAQ: international physical activity questionnaire; IPAQ-SF: short form IPAQ; LBP: low back pain; LPA: low physical activity; LTPA: leisure time physical activity; MAQ: modifiable activity questionnaire; MET: metabolic equivalent; MHO: metabolically healthy obese; MHOW: metabolically healthy overweight; NAFLD: non-alcoholic fatty liver disease; NCD: non-communicable disease; OPA: occupational-related physical activity; OR: odds ratio; PA: physical activity; PAF: population attributable fraction; RF: risk factor; ROI: return on investment; SES: socioeconomic status



Table S5- Prevalence of HEPA in subgroups of the children and adolescent population of the included studies
	Author & Year
	PA measurement tool
	PA grouping rationale
	PA prevalence (by subgroups)

	
	
	
	Low / Mild
	Moderate
	High

	F. Mostafavi 2019 (34)
	MAQ for adolescents1
	SES
	Poorest: 51.38% (48.45–54.31)
Wealthiest: 28.40% (22.80–33.99)
	-
	-

	G. Moradi 2020 (35)
	MAQ for adolescents1
	Sex
	Male: 241 (28.8%) 
Female: 285 (37.8%) 
	-
	Male: 595 (71.2%)
Female: 469 (62.2%)

	P. Amiri 2020 (36)
	GPAQ
	Urban/Rural
	Year 2006: Urban: 19.74% / Rural: 18.99%; 
Year 2007: Urban: 24.56% / Rural: 19.72%; 
Year 2008: Urban: 29.49% / Rural: 21.30%; 
Year 2009: Urban: 29.75% / Rural: 20.79%; 
Year 2011: Urban: 30.90% / Rural: 28.46% 
	Year 2006: Urban: 32.94% / Rural: 25.95%; 
Year 2007: Urban: 32.68% / Rural: 26.52%; 
Year 2008: Urban: 30.24% / Rural: 22.52%; 
Year 2009: Urban:  32.81% / Rural: 24.46%; 
Year 2011: Urban: 27.68% / Rural: 26.89%
	Year 2006: Urban: 47.30% / Rural: 55.04%; 
Year 2007: Urban: 42.74% / Rural: 53.75%; 
Year 2008: Urban: 40.25% / Rural: 56.16%; 
Year 2009: Urban: 37.42% / Rural: 54.73%; 
Year 2011: Urban: 41.41% / Rural: 44.64%


1Validated by Delshad et al in an Iranian adolescent population (42) 
HEPA: health-enhancing physical activity; MAQ: modifiable activity questionnaire; PA: physical activity


Table S6- Prevalence of HEPA in subgroups of the older adults population of the included studies
	Author & Year
	Tools for measuring PA
	PA grouping rationale
	PA prevalence (by subgroups)

	
	
	
	Low / Mild
	Moderate
	High

	A. A. Momenan 2011 (1)
	MAQ
	-
	-
	-
	-

	N. Khademi 2017 (6)
	GPAQ
	-
	-
	-
	-

	H. Najafipour 2020 (14)
	GPAQ
	-
	-
	-
	-

	N. Mohammadi 2024 (26)
	IPAQ
	-
	-
	-
	-

	M. Marzban 2024 (37)
	A Danish MET-based questionnaire1 
	Sex
	Male: 893 (76.9%); 
Female: 976 (77.2%)
	Male: 180 (15.5%); 
Female: 219 (17.3%)
	Male: 88 (7.6%); 
Female: 70 (5.5%)

	J. Hallajzadeh 2026 (38) 
	IPAQ-SF
	Tertiles of ultra-processed food intake score
	T1: 26 (21.1%);
 T2: 38 (30.9%);
 T3: 30 (24.6%)
	-
	T1: 97 (78.9%);
 T2: 85 (69.1%);
 T3: 92 (75.4%)


1 Validated by Adahl et al. (39), and further validated by Kelishadi et al. (40) in the Iranian population
GPAQ: global physical activity questionnaire; HEPA: health-enhancing physical activity; IPAQ: international physical activity questionnaire; IPAQ-SF: short form IPAQ;  MAQ: modifiable activity questionnaire; MET: metabolic equivalent; PA: physical activity
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