Supplementary table 1. Characteristics and findings of included studies
	Author
	Year
	Country
	Data sources
	Sample characteristic
	Measures
	Operational definition of exposure
	Health outcome
	Study perspective
	Cost type
	Time frame
	Estimation method
	Key original findings related to economic costs of movement behaviours
	Total population annual cost in 2024 USD (INTD), billion
	Gross domestic product (%)
	Healthcare cost (%)

	Akksilp et al. 
	2023
	Thailand
	Prevalence of insufficient PA: estimated from the Physical Activity at Work

Healthcare cost: taken from the Health and Welfare Survey from the National Statistical Office
	Participants were 277 adults, aged 18 years and above, with a mean age of 38.7 years (81% female)
	Accelerometer-measured PA

Cost data from the national Health and Welfare Survey from the National Statistical Office
	Insufficient PA
(< 150 min/week of MVPA)
	Not reported
	Societal perspective
	Direct cost (treatment and travel costs), societal cost (direct and indirect cost [absenteeism due to the illness], each calculated for past-month outpatient illness and past-year inpatient illness), and additional indirect cost (past-week presenteeism and absenteeism due to the illness)
	2021
(1 year)
	Individual-level data approach
	Direct (past-month outpatient illness): THB 153 (95%CI: −54.7-360)

Societal (past-month outpatient illness): THB 426 (95%CI: 23.3-829)

Direct (past-year inpatient illness): THB 2000

Societal (past-year inpatient illness): THB 2970
	NA
	NA
	NA

	Allender et al.
	2007
	UK
	Prevalence of insufficient PA: taken from the World Health Organisation Global Burden of Disease Project

RR for PA and health outcome: taken from the World Health Organisation, and Global Burden of Disease

Healthcare cost: taken from the UK National Health Service
	Not reported
	PA (method not specific); morbidity, mortality, disability adjusted life year, and years of life lost in disability data from the World Health Organisation

Cost data from the UK National Health Service
	Insufficient PA
(< 5 days/week of at least 30 min of MPA)
	Ischaemic heart disease, cerebrovascular disease, breast cancer, colon/rectum cancer, diabetes mellitus
	Healthcare payer perspective
	Direct healthcare costs (inpatient and outpatient costs, pharmacy, primary care, community care)
	2002
(1 year)
	PAF-based approach
	Direct: GBP 1062 million
	Direct: 2.4 (INTD: 2.7)
Indirect: NA
Total: NA
	Direct: 0.07%
	0.61%

	Alqahtani et al
	2024
	Saudi Arabia
	Prevalence of insufficient PA: taken from the Saudi Arabia the 2019 Saudi General Authority of Statistics Household Sports Survey

RR for PA and health outcome: taken from the Global Burden of Disease

Healthcare cost: converted from the national gross domestic product per capita
	Participants were Saudi Arabic people aged 25-74 years
	Self-reported PA

Morbidity, mortality data from the Global Burden of Disease

Cost data estimated from gross domestic product per capita
	Insufficient PA
(< 150 min of MPA/week)
	Cardiovascular disease, breast and colorectal cancer, diabetes
	Welfare perspective
	Cardiovascular diseases, diabetes, breast cancer, and colorectal cancer, estimated deaths, and disability-adjusted life-years
	2023-2040 (18 years)
	PAF-based approach
	Direct: USD 7.6 billion (annual mean)
	Direct (crude): 7.9 (INTD: 16.0)
Direct (discounted): 5.67 (INTD: 11.50)
Indirect: NA
Total: NA
	Direct: 0.64%
	13.26%

	Aneni et al.
	2023
	US
	Prevalence of inadequate sleep duration taken from the Health Risk Assessment 2014

Healthcare cost: taken from medical claims data from health insurance providers
	Participants were 8,629 employees of Baptist Health South Florida, with a mean age of 43 years (74% female)
	Self-reported sleep duration

Cost data from the health insurance
	Inadequate sleep duration
(< 6 hours per day or ≥ 9 hours)
	Cardiovascular disease
	Not reported
	Direct healthcare costs (pharmacy, medical, total)
	2014
(1 year)
	Individual-level data approach
	< 6 hours: Direct:·USD 7919·(95%CI:·6556–9282)·(mean)

≥ 9 hours: Direct:·USD 5205·(95%CI: 3822–6587)·(mean)
	NA
	NA
	NA

	Bland et al.
	2009
	US
	Prevalence of insufficient PA: estimated from the Blue Cross and Blue Shield of Minnesota Adult Tobacco Prevalence Survey

Healthcare cost data taken from the medical interview and diagnosis, and subscriber insurance
	Participants were 7983 adults, younger than 65 years, with a mean age of 41 years (52.1% female)
	Self-reported PA

Morbidity data from the medical interview and diagnosis

Cost data from the medical interview and diagnosis, and subscriber insurance payment
	Insufficient PA
(< 5 days/week of at least 30 min of MPA)
	Diabetes mellitus, heart disease, hypertension, dyslipidaemia
	Not reported
	Insurance payment cost (medical, pharmacy, x-ray, and laboratory)
	1999
(1 year)
	Individual-level data approach
	5–6 days of PA: Direct:·USD 3594·(mean)

1–4 days of PA: Direct:·USD 4442·(mean)

Sedentary: Direct:·USD 5684·(mean)
	Direct: 141.41 (INTD: 141.41)
Indirect: NA
Total: NA
	Direct: 6.31%
	4.55%

	Brown et al.
	2008
	Australia
	Prevalence of insufficient PA: estimated from the Active Australia Survey

Disease and healthcare cost data: taken from the Australian Medicare system
	Participants were 7004 women, aged 50-55 years
	Self-reported PA

Morbidity and cost data from the national Medicare health insurance database
	Insufficient PA
(< 600 MET/minutes of MPA/week, as equivalent to < 150 min of MPA/week)
	Not reported
	Not reported
	Direct Medicare-subsidised health services cost
	2001
(1 year)
	Individual-level data approach
	None: Direct:·USD 643·(mean); Direct:·USD 389·(median)

Very low: Direct:·USD 534·(mean); Direct:·USD 372·(median)

Low: Direct: USD 510·(mean); Direct:·USD 346·(median)
	NA
	NA
	NA

	Buder et al.
	2020
	US
	Prevalence of insufficient PA: estimated from the National Health Interview Survey

Disease and healthcare cost taken from the Medical Expenditure Panel Survey
	Participants were 44,953 non-pregnant working-age adults, aged between 25 and 64 years (52% female)
	Self-reported PA

Morbidity data from a diagnosis from a claim in the Medical Expenditure Panel Survey

Cost data from the Medical Expenditure Panel Survey
	Insufficient PA
(< 150 min of MPA/week, or 75 min of VPA/week in bouts of at least 10 minutes)
	Asthma, hypertension, heart condition, diabetes, stroke, and heart attack
	Not reported 
	Annual direct medical cost
	2000-2011 (11 years)
	Individual-level data approach
	Females
Insufficiently active:
White group: Direct:·USD 5288·(mean)
Black group: Direct:·USD 5720·(mean)
Hispanic: Direct:·USD 3330·(mean)
Asian group: Direct:·USD 2456·(mean)

Inactive:
White group: Direct:·USD 5661·(mean)
Black group: Direct:·USD 5959·(mean)
Hispanic: Direct:·USD 4470·(mean)
Asian group: Direct:·USD 2567·(mean)

Males
Insufficiently active:
White group: Direct: USD 5566·(mean)
Black group: Direct:·USD 3856·(mean)
Hispanic: Direct:·USD 3648·(mean)
Asian group: Direct: USD 2759·(mean)

Inactive:
White group: Direct:·USD-5926·(mean)
Black group: Direct:·USD-3771·(mean)
Hispanic: Direct:·USD-3523·(mean)
Asian group: Direct:·USD-3014·(mean)
	Direct: 55.1 (INTD: 55.1)
Indirect: NA
Total: NA
	Direct: 0.19%
	1.20%

	Carlson et al.
	2015
	US
	Prevalence of insufficient PA: estimated from the National Health Interview Survey (2004–2010)

Healthcare cost data: taken from the Medical Expenditure Panel Survey (2006–2011)
	Participants were 51,165 adults age 21 years or older (49.8% female)
	Self-reported PA

Cost data from the national Medical Expenditure Panel Survey
	Insufficient PA
(< 150 min of MPA/week)
	Not reported
	Not reported
	Annual direct health care cost
	2006-2011 (5 years)
	Individual-level data approach
	Inactive: Direct:·USD·1313·(95%CI:·848-1778)·(mean)

Insufficiently active: Direct:·USD·576·(95%CI:·224-927)·(mean)
	Direct: 131.8 (95%CI: 78.9-184.7) (INTD: 131.8, 95%CI: 78.9-184.7)
Indirect: NA
Total: NA
	Direct: 0.45%
	2.87%

	Chaput et al.
	2022
	Canada
	Prevalence of inadequate sleep duration: taken from the Canadian Community Health Survey 

RR for sleep duration and health outcome taken from the published literature

Healthcare cost data taken from the data provided by the Economic Burden of Illness in Canada 2010
	Canadian adults (18+ years of age)
	Self-reported sleep

Morbidity and cost data from the Economic Burden of Illness
	Inadequate sleep duration
(< 7 hours/day)
	Coronary heart disease, type 2 diabetes, depression, cognitive disorders, work injuries/accidents, obesity, hypertension
	Not reported
	Direct (healthcare), and indirect (health-related losses of productivity)
	2010
(1 year)
	PAF-based approach
	Direct: CAD 484 million
Indirect: CAD 18 million
Total: CAD 502 million
	Direct: 0.42 (INTD: 0.5)
Indirect: 0.02 (INTD: 0.02)
Total: 0.44 (INTD: 0.5)
	Direct: 0.02%
Indirect: 0.001%
Total: 0.02%
	0.17%

	Chaput et al.
	2023
	Canada
	Prevalence of excessive SB: taken from the Canadian Health Measures Survey
 
RR for SB and health outcome taken from the published literature

Healthcare cost data: taken from the data provided by the Economic Burden of Illness in Canada 2010
	Canadian adults (18+ years of age)
	Self-reported SB

Morbidity and cost data from the Economic Burden of Illness
	Excessive sedentary behaviour
(> 8 hours/day)
	Cardiovascular disease, type 2 diabetes, colorectal cancer, endometrial cancer, lung cancer, breast cancer, dementia, depression
	Not reported
	Direct (health care costs), and indirect (loss productivity due to premature mortality)
	2010
(1 year)
	PAF-based approach
	Direct: CAD 2.1 (95%CI: 1.3-3.0) billion
Indirect: CAD 50.4 (95%CI: 26.2-72.6) million
Total: CAD 2.2 (95%CI: 1.3-3.0) billion
	Direct: 1.80 (95%CI: 1.1-2.5) (INTD: 2.1, 95%CI: 1.3-3.0)

Indirect: 0.04 (95%CI: 0.02-0.06) (INTD: 0.05, 95%CI: 0.02-0.07)

Total: 1.84 (95%CI: 1.1-2.5) (INTD: 2.2, 95%CI: 1.3-3.0)
	Direct: 0.08%
Indirect: 0.002%
Total: 0.08%
	0.71%

	Chenoweth and Leutzinger
	2006
	US
	Prevalence of insufficient PA: taken from the published state-level health reports

Disease data: taken from the published literature

Healthcare cost data: taken from the state-level various health plans and agencies
	Participants were about 77 million persons living in seven states in the US (50.9% female, and 61.9% 18-64 years)
	Self-reported PA

Morbidity data from a diagnosis from a claim in the Medical Expenditure Panel Survey

Cost data from the Medical Expenditure Panel Survey
	Insufficient PA
(<30 min of MPA most, if not all, days/week)
	Cancer, circulatory, musculoskeletal, mental health, and endocrine and metabolic diseases
	Not reported
	Direct medical cost, indirect (workers' compensation cost), and indirect (productivity losses due to absenteeism, disability or presenteeism)
	2003
(1 year)
	Individual-level data approach
	Direct: USD 104.2 billion
Indirect: USD 146.9 billion
Total: USD 251.1 billion
	Direct: 177.7 (INTD: 177.7)
Indirect: 250.5 (INTD: 250.5)
Total: 428.2 (INTD: 428.2)
	Direct: 0.61%
Indirect: 0.86%
Total: 1.47%
	3.87%

	Chevan and Roberts
	2014
	US
	Prevalence of insufficient PA: estimated from the 2006 and 2007 National Health Interview Survey 

Healthcare cost data: taken from the Medical Expenditure Panel Survey from panels 12 (2007–2008) and 13 (2008–2009)
	Participants were non-disabled 8843 adults, with a mean age of 47.2 years (53.7% female)
	Self-reported PA

Cost data from the Medical Expenditure Panel Survey
	Insufficient PA
(< 150 min of MVPA/week)
	Not reported
	Not reported
	Direct healthcare expenditures (all health care services excluding drug expenditures, and out-of-pocket expenditures)
	2006-2007, and 2007-2008 (2 years)
	Individual-level data approach
	Neither guideline met:
Direct: USD 10327.4 (Health services of 7195.8, Drug of 1958.5, and Out-of-pocket of 1173)

Strength-only guideline met:
Direct: USD 9207.1 (Health services of 6065.0, Drug of 1912.1, and Out-of-pocket of 1229.9)
	Direct: 173.4 (INTD: 173.4)
Indirect: NA
Total: NA
	Direct: 0.59%
	3.77%

	Ding et al.
	2016
	142 countries
	Prevalence of insufficient PA: estimated from the published literature

RR for PA and health outcome taken from the published literature

Healthcare cost data: taken from the International Diabetes Federation, the European Union countries and World Bank
	Not available
	Self-reported PA

Morbidity and mortality data from the Global Burden Disease

Cost data from the International Diabetes Federation, the European Union countries and World Bank
	Insufficient PA
(< 150 min of MVPA/week)
	Coronary heart disease, stroke, cancer (breast, colon), type 2 diabetes
	Not reported
	Direct costs (healthcare), and indirect costs (productivity loss due to premature mortality and morbidity)
	2013
(1 year)
	PAF-based approach
	Direct cost: INTD
Austria: 0.19 (95%UI: 0.02–0.76) billion
Belgium: 0.28 (95%UI: 0.04–0.97) billion
Bulgaria: 0.04 (95%UI: 0.01–0.15) billion
Croatia: 0.03 (95%UI: 0.00–0.11) billion
Cyprus: 0.02 (95%UI: 0.00–0.05) billion
Czech Republic: 0.13 (95%UI: 0.04–0.32) billion
Denmark: 0.08 (95%UI: 0.01–0.23) billion
Estonia: 0.00 (95%UI: 0.00–0.02) billion
Finland: 0.15 (95%UI: 0.02–0.59) billion
France: 1.04 (95%UI: 0.31–2.61) billion
Germany: 2.16 (95%UI: 0.23–8.60) billion
Greece: 0.12 (95%UI: 0.01–0.52) billion
Hungary: 0.07 (95%UI: 0.01–0.27) billion
Ireland: 0.13 (95%UI: 0.02–0.48) billion
Italy: 0.91 (95%UI: 0.10–3.46) billion
Latvia: 0.01 (95%UI: 0.00–0.04) billion
Lithuania: 0.02 (95%UI: 0.01–0.06) billion
Luxembourg: 0.02 (95%UI: 0.00–0.09) billion
Malta: 0.01 (95%UI: 0.00–0.03) billion
Netherlands: 0.36 (95%UI: 0.04–1.48) billion
Poland: 0.27 (95%UI: 0.03–1.12) billion
Portugal: 0.26 (95%UI: 0.03–0.85) billion
Romania: 0.12 (95%UI: 0.01–0.45) billion
Slovakia: 0.05 (95%UI: 0.00–0.18) billion
Slovenia: 0.03 (95%UI: 0.00–0.10) billion
Spain: 2.02 (95%UI: 0.25–6.75) billion
Sweden: 0.16 (95%UI: 0.02–0.66) billion
United Kingdom: 1.85 (95%UI: 0.07–4.10) billion

Indirect cost: INTD
Austria: 0.06 (95%UI: 0.01–0.21) billion
Belgium: 0.11 (95%UI: 0.01–0.34) billion
Bulgaria: 0.02 (95%UI: 0.00–0.09) billion
Croatia: 0.01 (95%UI: 0.00–0.04) billion
Cyprus: 0.00 (95%UI: 0.00–0.01) billion
Czech Republic: 0.05 (95%UI: 0.02–0.10) billion
Denmark: 0.04 (95%UI: 0.00–0.14) billion
Estonia: 0.00 (95%UI: 0.00–0.01) billion
Finland: 0.03 (95%UI: 0.00–0.12) billion
France: 0.35 (95%UI: 0.12–0.69) billion
Germany: 0.57 (95%UI: 0.05–2.01) billion
Greece: 0.03 (95%UI: 0.00–0.12) billion
Hungary: 0.04 (95%UI: 0.00–0.13) billion
Ireland: 0.03 (95%UI: 0.00–0.11) billion
Italy: 0.50 (95%UI: 0.05–1.60) billion
Latvia: 0.01 (95%UI: 0.00–0.03) billion
Lithuania: 0.01 (95%UI: 0.00–0.03) billion
Luxembourg: 0.01 (95%UI: 0.00–0.02) billion
Malta: 0.00 (95%UI: 0.00–0.01) billion
Netherlands: 0.07 (95%UI: 0.01–0.28) billion
Poland: 0.12 (95%UI: 0.01–0.44) billion
Portugal: 0.07 (95%UI: 0.01–0.22) billion
Romania: 0.08 (95%UI: 0.01–0.27) billion
Slovakia: 0.02 (95%UI: 0.00–0.06) billion
Slovenia: 0.01 (95%UI: 0.00–0.03) billion
Spain: 0.29 (95%UI: 0.03–0.94) billion
Sweden: 0.08 (95%UI: 0.01–0.47) billion
United Kingdom: 0.56 (95%UI: 0.21–1.06) billion

Total cost: INTD
Austria: 0.26 (95%UI: 0.03–0.97) billion
Belgium: 0.39 (95%UI: 0.05–1.31) billion
Bulgaria: 0.06 (95%UI: 0.01–0.23) billion
Croatia: 0.04 (95%UI: 0.00–0.15) billion
Cyprus: 0.02 (95%UI: 0.00–0.07) billion
Czech Republic: 0.18 (95%UI: 0.06–0.42) billion
Denmark: 0.12 (95%UI: 0.01–0.47) billion
Estonia: 0.01 (95%UI: 0.00–0.03) billion
Finland: 0.18 (95%UI: 0.02–0.71) billion
France: 1.39 (95%UI: 0.44–3.30) billion
Germany: 2.73 (95%UI: 0.28–10.62) billion
Greece: 0.15 (95%UI: 0.01–0.64) billion
Hungary: 0.10 (95%UI: 0.01–0.40) billion
Ireland: 0.17 (95%UI: 0.02–0.59) billion
Italy: 1.40 (95%UI: 0.15–5.07) billion
Latvia: 0.02 (95%UI: 0.00–0.07) billion
Lithuania: 0.03 (95%UI: 0.01–0.08) billion
Luxembourg: 0.03 (95%UI: 0.00–0.11) billion
Malta: 0.01 (95%UI: 0.00–0.04) billion
Netherlands: 0.43 (95%UI: 0.04–1.76) billion
Poland: 0.39 (95%UI: 0.04–1.56) billion
Portugal: 0.33 (95%UI: 0.04–1.07) billion
Romania: 0.20 (95%UI: 0.02–0.72) billion
Slovakia: 0.06 (95%UI: 0.01–0.24) billion
Slovenia: 0.03 (95%UI: 0.00–0.13) billion
Spain: 2.31 (95%UI: 0.28–7.69) billion
Sweden: 0.24 (95%UI: 0.02–0.94) billion
United Kingdom: 2.41 (95%UI: 0.89–5.16) billion
	Direct:
Austria: USD 0.23 (95%UI: 0.02–0.90) (INTD: 0.29, 95%UI: 0.03–1.13) billion.

Belgium: USD 0.33 (95%UI: 0.04–1.12) (INTD: 0.42, 95%UI: 0.05–1.44) billion.

Bulgaria: USD 0.02 (95%UI: 0.00–0.08) (INTD: 0.05, 95%UI: 0.01–0.19) billion.

Croatia: USD 0.02 (95%UI: 0.00–0.07) (INTD: 0.04, 95%UI: 0.00–0.15) billion.

Cyprus: USD 0.01 (95%UI: 0.00–0.05) (INTD: 0.02, 95%UI: 0.00–0.07) billion.

Czech Republic: USD 0.11 (95%UI: 0.03–0.27) (INTD: 0.19, 95%UI: 0.06–0.48) billion.

Denmark: USD 0.10 (95%UI: 0.01–0.29) (INTD: 0.11, 95%UI: 0.01–0.32) billion.

Estonia: USD 0.00 (95%UI: 0.00–0.02) (INTD: 0.01, 95%UI: 0.00–0.03) billion.

Finland: USD 0.18 (95%UI: 0.02–0.72) (INTD: 0.22, 95%UI: 0.02–0.87) billion.

France: USD 1.10 (95%UI: 0.33–2.76) (INTD: 1.46, 95%UI: 0.44–3.67) billion.

Germany: USD 2.31 (95%UI: 0.24–9.20) (INTD: 2.99, 95%UI: 0.32–11.93) billion.

Greece: USD 0.09 (95%UI: 0.01–0.41) (INTD: 0.16, 95%UI: 0.02–0.73) billion.

Hungary: USD 0.04 (95%UI: 0.00–0.15) (INTD: 0.08, 95%UI: 0.01–0.31) billion.

Ireland: USD 0.14 (95%UI: 0.02–0.51) (INTD: 0.17, 95%UI: 0.02–0.62) billion.

Italy: USD 0.88 (95%UI: 0.10–3.35) (INTD: 1.33, 95%UI: 0.14–5.07) billion.

Latvia: USD 0.01 (95%UI: 0.00–0.03) (INTD: 0.02, 95%UI: 0.00–0.06) billion.

Lithuania: USD 0.02 (95%UI: 0.00–0.04) (INTD: 0.03, 95%UI: 0.01–0.08) billion.

Luxembourg: USD 0.03 (95%UI: 0.00–0.11) (INTD: 0.03, 95%UI: 0.00–0.12) billion.

Malta: USD 0.01 (95%UI: 0.00–0.02) (INTD: 0.01, 95%UI: 0.00–0.04) billion.

Netherlands: USD 0.41 (95%UI: 0.04–1.69) (INTD: 0.50, 95%UI: 0.05–2.09) billion.

Poland: USD 0.18 (95%UI: 0.02–0.75) (INTD: 0.37, 95%UI: 0.04–1.51) billion.

Portugal: USD 0.20 (95%UI: 0.02–0.65) (INTD: 0.34, 95%UI: 0.04–1.13) billion.

Romania: USD 0.07 (95%UI: 0.01–0.24) (INTD: 0.16, 95%UI: 0.02–0.59) billion.

Slovakia: USD 0.03 (95%UI: 0.00–0.13) (INTD: 0.06, 95%UI: 0.01–0.24) billion.

Slovenia: USD 0.02 (95%UI: 0.00–0.08) (INTD: 0.03, 95%UI: 0.00–0.13) billion.

Spain: USD 1.81 (95%UI: 0.22–6.04) (INTD: 2.92, 95%UI: 0.36–9.75) billion.

Sweden: USD 0.18 (95%UI: 0.02–0.71) (INTD: 0.22, 95%UI: 0.02–0.88) billion.

United Kingdom: USD 2.22 (95%UI: 0.08–4.93) (INTD: 2.56, 95%UI: 0.09–5.68) billion.


Indirect:
Austria: USD 0.07 (95%UI: 0.01–0.25) (INTD: 0.09, 95%UI: 0.01–0.32) billion.

Belgium: USD 0.12 (95%UI: 0.01–0.39) (INTD: 0.16, 95%UI: 0.02–0.51) billion.

Bulgaria: USD 0.01 (95%UI: 0.00–0.05) (INTD: 0.03, 95%UI: 0.00–0.11) billion.

Croatia: USD 0.01 (95%UI: 0.00–0.03) (INTD: 0.02, 95%UI: 0.00–0.06) billion.

Cyprus: USD 0.00 (95%UI: 0.00–0.01) (INTD: 0.01, 95%UI: 0.00–0.02) billion.

Czech Republic: USD 0.04 (95%UI: 0.02–0.09) (INTD: 0.08, 95%UI: 0.03–0.16) billion.

Denmark: USD 0.05 (95%UI: 0.00–0.18) (INTD: 0.05, 95%UI: 0.00–0.19) billion.

Estonia: USD 0.00 (95%UI: 0.00–0.01) (INTD: 0.00, 95%UI: 0.00–0.02) billion.

Finland: USD 0.04 (95%UI: 0.00–0.14) (INTD: 0.05, 95%UI: 0.00–0.17) billion.

France: USD 0.37 (95%UI: 0.12–0.73) (INTD: 0.49, 95%UI: 0.17–0.97) billion.

Germany: USD 0.61 (95%UI: 0.05–2.16) (INTD: 0.78, 95%UI: 0.07–2.79) billion.

Greece: USD 0.02 (95%UI: 0.00–0.09) (INTD: 0.04, 95%UI: 0.00–0.16) billion.

Hungary: USD 0.02 (95%UI: 0.00–0.07) (INTD: 0.04, 95%UI: 0.00–0.15) billion.

Ireland: USD 0.04 (95%UI: 0.00–0.12) (INTD: 0.04, 95%UI: 0.00–0.15) billion.

Italy: USD 0.48 (95%UI: 0.05–1.55) (INTD: 0.73, 95%UI: 0.07–2.35) billion.

Latvia: USD 0.01 (95%UI: 0.00–0.03) (INTD: 0.01, 95%UI: 0.00–0.05) billion.

Lithuania: USD 0.01 (95%UI: 0.00–0.02) (INTD: 0.02, 95%UI: 0.01–0.04) billion.

Luxembourg: USD 0.01 (95%UI: 0.00–0.03) (INTD: 0.01, 95%UI: 0.00–0.03) billion.

Malta: USD 0.00 (95%UI: 0.00–0.01) (INTD: 0.00, 95%UI: 0.00–0.01) billion.

Netherlands: USD 0.08 (95%UI: 0.01–0.32) (INTD: 0.10, 95%UI: 0.01–0.40) billion.

Poland: USD 0.08 (95%UI: 0.01–0.29) (INTD: 0.16, 95%UI: 0.01–0.59) billion.

Portugal: USD 0.05 (95%UI: 0.01–0.17) (INTD: 0.09, 95%UI: 0.01–0.30) billion.

Romania: USD 0.04 (95%UI: 0.00–0.15) (INTD: 0.10, 95%UI: 0.01–0.35) billion.

Slovakia: USD 0.01 (95%UI: 0.00–0.05) (INTD: 0.02, 95%UI: 0.00–0.08) billion.

Slovenia: USD 0.01 (95%UI: 0.00–0.03) (INTD: 0.01, 95%UI: 0.00–0.04) billion.

Spain: USD 0.26 (95%UI: 0.03–0.84) (INTD: 0.41, 95%UI: 0.04–1.36) billion.

Sweden: USD 0.09 (95%UI: 0.01–0.50) (INTD: 0.11, 95%UI: 0.01–0.62) billion.

United Kingdom: USD 0.67 (95%UI: 0.26–1.27) (INTD: 0.77, 95%UI: 0.29–1.46) billion.


Total:
Austria: USD 0.30 (95%UI: 0.03–1.15) (INTD: 0.38, 95%UI: 0.04–1.45) billion.

Belgium: USD 0.45 (95%UI: 0.07–1.51) (INTD: 0.58, 95%UI: 0.08–1.95) billion.

Bulgaria: USD 0.03 (95%UI: 0.00–0.13) (INTD: 0.08, 95%UI: 0.01–0.30) billion.

Croatia: USD 0.03 (95%UI: 0.01–0.10) (INTD: 0.05, 95%UI: 0.01–0.21) billion.

Cyprus: USD 0.02 (95%UI: 0.00–0.06) (INTD: 0.03, 95%UI: 0.00–0.09) billion.

Czech Republic: USD 0.15 (95%UI: 0.00–0.36) (INTD: 0.27, 95%UI: 0.01–0.64) billion.

Denmark: USD 0.15 (95%UI: 0.00–0.60) (INTD: 0.17, 95%UI: 0.00–0.66) billion.

Estonia: USD 0.01 (95%UI: 0.00–0.03) (INTD: 0.01, 95%UI: 0.00–0.04) billion.

Finland: USD 0.22 (95%UI: 0.02–0.86) (INTD: 0.27, 95%UI: 0.03–1.04) billion.

France: USD 1.47 (95%UI: 0.57–3.49) (INTD: 1.96, 95%UI: 0.76–4.64) billion.

Germany: USD 2.92 (95%UI: 0.38–11.36) (INTD: 3.78, 95%UI: 0.50–14.72) billion.

Greece: USD 0.11 (95%UI: 0.02–0.50) (INTD: 0.20, 95%UI: 0.03–0.89) billion.

Hungary: USD 0.06 (95%UI: 0.00–0.22) (INTD: 0.12, 95%UI: 0.00–0.46) billion

Ireland: USD 0.18 (95%UI: 0.03–0.63) (INTD: 0.22, 95%UI: 0.03–0.77) billion

Italy: USD 1.36 (95%UI: 0.19–4.90) (INTD: 2.05, 95%UI: 0.29–7.41) billion

Latvia: USD 0.02 (95%UI: 0.00–0.06) (INTD: 0.03, 95%UI: 0.01–0.11) billion

Lithuania: USD 0.02 (95%UI: 0.02–0.06) (INTD: 0.05, 95%UI: 0.03–0.11) billion

Luxembourg: USD 0.04 (95%UI: 0.00–0.14) (INTD: 0.04, 95%UI: 0.00–0.15) billion

Malta: USD 0.01 (95%UI: 0.00–0.03) (INTD: 0.02, 95%UI: 0.00–0.05) billion

Netherlands: USD 0.49 (95%UI: 0.06–2.02) (INTD: 0.60, 95%UI: 0.07–2.49) billion

Poland: USD 0.26 (95%UI: 0.01–1.04) (INTD: 0.53, 95%UI: 0.03–2.10) billion

Portugal: USD 0.25 (95%UI: 0.05–0.82) (INTD: 0.44, 95%UI: 0.09–1.43) billion

Romania: USD 0.11 (95%UI: 0.01–0.39) (INTD: 0.26, 95%UI: 0.02–0.95) billion

Slovakia: USD 0.05 (95%UI: 0.01–0.18) (INTD: 0.09, 95%UI: 0.01–0.33) billion

Slovenia: USD 0.03 (95%UI: 0.00–0.11) (INTD: 0.05, 95%UI: 0.01–0.17) billion

Spain: USD 2.07 (95%UI: 0.37–6.89) (INTD: 3.34, 95%UI: 0.60–11.11) billion

Sweden: USD 0.26 (95%UI: 0.00–1.01) (INTD: 0.32, 95%UI: 0.00–1.24) billion

United Kingdom: USD 2.89 (95%UI: 1.55–6.20) (INTD: 3.33, 95%UI: 1.78–7.14) billion
	Direct:
Austria: 0.04%
Belgium: 0.05%
Bulgaria: 0.02%
Croatia: 0.02%
Cyprus: 0.04%
Czech Republic: 0.03%
Denmark: 0.02%
Estonia: 0.01%
Finland: 0.06%
France: 0.04%
Germany: 0.05%
Greece: 0.04%
Hungary: 0.02%
Ireland: 0.02%
Italy: 0.04%
Latvia: 0.02%
Lithuania: 0.02%
Luxembourg: 0.03%
Malta: 0.03%
Netherlands: 0.03%
Poland: 0.02%
Portugal: 0.06%
Romania: 0.02%
Slovakia: 0.03%
Slovenia: 0.03%
Spain: 0.10%
Sweden: 0.03%
United Kingdom: 0.06%

Indirect:
Austria: 0.01%
Belgium: 0.02%
Bulgaria: 0.01%
Croatia: 0.01%
Cyprus: 0.01%
Czech Republic: 0.01%
Denmark: 0.01%
Estonia: 0.01%
Finland: 0.01%
France: 0.01%
Germany: 0.01%
Greece: 0.01%
Hungary: 0.01%
Ireland: 0.01%
Italy: 0.02%
Latvia: 0.02%
Lithuania: 0.01%
Luxembourg: 0.01%
Malta: 0.01%
Netherlands: 0.01%
Poland: 0.01%
Portugal: 0.02%
Romania: 0.01%
Slovakia: 0.01%
Slovenia: 0.01%
Spain: 0.01%
Sweden: 0.01%
United Kingdom: 0.02%

Total:
Austria: 0.06%
Belgium: 0.07%
Bulgaria: 0.03%
Croatia: 0.03%
Cyprus: 0.05%
Czech Republic: 0.04%
Denmark: 0.04%
Estonia: 0.02%
Finland: 0.07%
France: 0.05%
Germany: 0.06%
Greece: 0.04%
Hungary: 0.03%
Ireland: 0.03%
Italy: 0.06%
Latvia: 0.04%
Lithuania: 0.03%
Luxembourg: 0.04%
Malta: 0.04%
Netherlands: 0.04%
Poland: 0.03%
Portugal: 0.08%
Romania: 0.03%
Slovakia: 0.03%
Slovenia: 0.04%
Spain: 0.12%
Sweden: 0.04%
United Kingdom: 0.08%
	Austria: 0.38%
Belgium: 0.46%
Bulgaria: 0.25%
Croatia: 0.04%
Cyprus: 0.44%
Czech Republic: 0.36%
Denmark: 0.25%
Estonia: 0.12%
Finland: 0.60%
France: 0.30%
Germany: 0.39%
Greece: 0.45%
Hungary: 0.26%
Ireland: 0.38%
Italy: 0.42%
Latvia: 0.26%
Lithuania: 0.27%
Luxembourg: 0.60%
Malta: 0.38%
Netherlands: 0.35%
Poland: 0.31%
Portugal: 0.66%
Romania: 0.32%
Slovakia: 0.33%
Slovenia: 0.32%
Spain: 1.18%
Sweden: 0.27%
United Kingdom: 0.57%

	Eckermann and Willan
	2022
	Australia
	Prevalence of insufficient PA: estimated from the Active Lives South Australia

Healthcare cost: taken from the Active Lives South Australia
	Participants were 2999 South Australian adults
	Self-reported PA

Cost data from the Active Lives South Australia
	Insufficient PA
(< 150 min of MVPA/week)
	Not reported
	Not reported
	Direct healthcare cost
	2019
(1 year)
	Individual-level data approach
	Direct: AUD 1015 millions
	Direct: 5.85 (INTD: 6.50)
Indirect: NA
Total: NA
	Direct: 0.33%
	3.36%

	Garrett et al.
	2004
	US
	Prevalence of insufficient PA: estimated from the 2000 Behavioral Risk Factor Surveillance System

RR for PA and health outcome: taken from the published literature

Healthcare cost: taken from the commercial insurance
	Participants were 1.5 million adults aged 18 years and above (members of Blue Cross Blue Shield of Minnesota)
	Self-reported PA

Morbidity data from medical claims from Blue Cross members; medical cost data from the insurance
	Insufficient PA (< 30 min of MPA on most days of the week)
	Ischaemic heart disease, stroke, hypertension, breast cancer, colon cancer, type 2 diabetes, osteoporotic fractures, depression, anxiety
	Not reported
	Direct healthcare cost (inpatient and outpatient medical claim)
	2000
(1 year)
	PAF-based approach
	Direct: USD 56 (mean)
	Direct: 9.26 (INTD: 9.26)
Indirect: NA
Total: NA
	Direct: 0.03%
	0.20%

	Gottschalk et al.
	2024
	Germany
	Prevalence of insufficient PA: estimated from the German National Cohort (NAKO Gesundheitsstudie)

Healthcare cost: taken from the NAKO
	Participants were 157,648 adults aged 19 to 74 years, with a mean age of 48.7 years (49.7% female) 
	Self-reported PA

Cost data from medication use in the last seven days via face-to face interview
	Insufficient PA
(< 150 min of MPA/week or < 75 min of VPA/week)
	Not reported
	Healthcare payer + indirect cost
	Direct healthcare costs, and indirect costs (productivity losses due to sick-leave or health-induced early retirement)
	2020
(1 year)
	Individual-level data approach
	Direct: EUR 2037 (95%CI: 1924-2150) (mean)

Indirect: EUR 3362 (95%CI: 3269-3454) (mean)

Total: EUR 5399 (95%CI: 5193-5604) (mean)
	Direct: 1.47 (95%CI: 0.16-2.17) (INTD: 1.90, 95%CI: 0.21-2.81)

Indirect: 2.56 (95%CI: 1.51-3.62) (INTD: 3.32, 95%CI: 1.96-4.69)

Total: 4.03 (95%CI: 1.67-6.40) (INTD: 5.22, 95%CI: 2.16-8.29)
	Direct: 0.03%
Indirect: 0.05%
Total: 0.09%
	0.25%

	Grellier et al.
	2024
	England
	Prevalence of insufficient PA: estimated from the Monitor of Engagement with the Natural Environment survey

RR: taken from the published literature

Healthcare cost: taken from the published literature based on the UK
	Participants were 23,087 people in England aged 16 years and above
	Self-reported PA; morbidity data from the published literature; healthcare cost data from the published literature
	Insufficient recreational physical activity (< 150 min of MPA/week or < 75 min of VPA/week)
	Ischaemic heart disease, ischaemic stroke, type 2 diabetes, colon cancer, breast cancer, and major depressive disorder
	Not reported
	Direct healthcare cost (medical and formal care), and indirect cost (productivity losses and informal care)
	2019
(1 year)
	PAF-based approach
	Total: GBP 108.7 (95%CI: 70.3-150.3) million
	Direct: 0.17 (95%CI: 0.11-0.24) (INTD: 0.20, 95%CI: 0.13-0.28)
Indirect: NA
Total: NA
	Direct: 0.005%
	0.04%

	Janssen
	2012
	Canada
	Prevalence of insufficient PA: taken from the 2007-2009 Canadian Health Measures Survey

RR for PA and health outcome: taken from the published literature

Medical cost: taken from the data provided by the Economic Burden of Illness in Canada 2000
	Participants were Canadian adults aged 20 years and above
	Accelerometer-measured PA

Morbidity and the medical cost data from the Economic Burden of Illness
	Insufficient PA
(< 150 min of MVPA/week)
	Coronary artery disease, stroke, hypertension, colon cancer, breast cancer (women only), type 2 diabetes, osteoporosis
	Not reported
	Direct healthcare costs (hospital care cost, drug cost, physician care cost, cost of care in other institutions, other), and indirect cost (work disability due to injury or premature death)
	2000
(1 year)
	PAF-based approach
	Direct: CAD 2.4 billion
Indirect: CAD 4.3 billion
Total: CAD 6.8 billion
	Direct: 2.51 (INTD: 3.02)
Indirect: 4.43 (INTD: 5.34)
Total: 6.94 (INTD: 8.34)
	Direct: 0.11%
Indirect: 0.20%
Total: 0.31%
	1.01%

	Jasani et al.
	2020
	US
	Prevalence of insufficient PA: estimated from the National Health Interview Survey (2010-2011)

Healthcare cost: taken from the Medical Expenditure Panel Survey (2012)
	Participants were 6476 adults aged 18 years and above (56.8% female)
	Self-reported sleep duration

Cost data from the Medical Expenditure Panel Survey
	Inadequate sleep duration
(< 7 hours/day or > 9 hours/day)
	Not reported
	Not reported
	Direct healthcare cost (outpatient, inpatient, emergency, home healthcare, office-based visits, prescription, other)
	2012
(1 year)
	Individual-level data approach
	Direct: USD 6043 (mean) in shorter sleepers

Direct: USD 5921 (mean) in long sleepers
	Direct: 130.19 (INTD: 130.19)
Indirect: NA
Total: NA
	Direct: 0.45%
	2.83%

	Kari et al.
	2023
	Finland
	Prevalence of insufficient PA: estimated from the Northern Finland Birth Cohort 1966

Medical and productivity cost: taken from the Social Insurance Institution of Finland and the Finnish Centre for Pensions
	Participants were 6261 adults aged 31-46 years, from the Northern Finland Birth Cohort
	Self-reported and accelerometer-measured PA

Medical and productivity cost data from Finnish national registries
	Insufficient PA
(< 150 min of MVPA/week)
	Not reported
	Unclear
	Indirect (productivity cost - disability pensions, sick leaves)
	2012–2020
(10 years)
	Individual-level data approach
	Indirect: EUR 1900 (mean)
	NA
	NA
	NA

	Karl et al.
	2018
	Germany
	Prevalence of insufficient PA: estimated from Cooperative Health Research in the Region of Augsburg 2013-2014

Healthcare cost: taken from the Cooperative Health Research in the Region of Augsburg 2013-2014
	Participants were 2279 adults with a mean age of 60 years (52% female); accelerometer data were collected from 477 participants with a mean age 58 years (53% female)
	Accelerometer-measured PA

Cost data from the self-reported outpatient physician and ambulatory hospital visits in the previous 3 months
	Insufficient PA
(< 150 min of MVPA/week)
	Not reported
	Not reported
	Direct healthcare cost
	2013-2014
(1 year)
	Individual-level data approach
	Direct: EUR 229 (95%CI: − 541, 837) (mean)
	NA
	NA
	NA

	Kolu et al.
	2022
	Finland
	Prevalence of insufficient PA and excessive SB: estimated from the published Finnish National data

RR for PA/SB and health outcome: taken from the published literature

Healthcare cost: taken from the National Institute for Health and Welfare’s Care Register for Health Care and Register of Primary Health Care Visits
	Participants were Finnish adults
	Self-reported PA and SB

Morbidity and mortality data from the published literature

Cost and employment data from the national registers
	Insufficient PA
(< 150 min of MPA/week, or < 75 min of VPA/week)

Excessive SB (> 8 hours per day)
	PA: coronary heart disease, type 2 diabetes, breast cancer, colon cancer, stroke, depression, back pain, fracture, all-cause mortality, institutional eldercare, Alzheimer’s disease, fracture, stroke

SB: coronary heart disease, type 2 diabetes, all-cause mortality, colon cancer, breast cancer, depression
	Societal perspective
	Direct costs (healthcare, eldercare), and indirect costs (health-related absenteeism, disability pensions, tax revenue losses, unemployment benefits, mortality)
	2016-2017
(1 year)
	PAF-based approach
	Insufficient PA
Direct: EUR 682.6 (95%CI: 471.8-868.7) million
Indirect: EUR 2.5 (95%CI: 1.1-4.0) billion
Total: EUR 3.2 (95%CI: 1.6-4.8) billion

Excessive SB
Direct: EUR 469.2 (95%CI: 351.2 to 565.4) million
Indirect: EUR 1.0 (95%CI: 0.8-1.2) billion
Total: EUR 1.5 (95%CI: 1.1-1.8) billion
	Insufficient PA
Direct: 0.89 (95%CI: 0.62-1.14) (INTD: 1.06, 95%CI: 0.74-1.36)
Indirect: 3.33 (95%CI: 1.44-5.24) (INTD: 3.98, 95%CI: 1.72-6.26)
Total: 4.23 (95%CI: 2.10-6.29) (INTD: 5.05, 95%CI: 2.51-7.51)

Excessive SB
Direct: 0.61 (95%CI: 0.41-0.74) (INTD: 0.73, 95%CI: 0.49-0.88)
Indirect: 1.35 (95%CI: 1.05-1.57) (INTD: 1.61, 95%CI: 1.25-1.88)
Total: 1.97 (95%CI: 1.44-2.36) (INTD: 2.35, 95%CI: 1.72-2.82)

Insufficient PA + excessive SB
Direct: 1.51 (INTD: 1.80)
Indirect: 4.69 (INTD: 5.60)
Total: 6.20 (INTD: 7.41)
	Insufficient PA
Direct: 0.30%
Indirect: 1.11%
Total: 1.41%

High level of SB
Direct: 0.20%
Indirect: 0.45%
Total: 0.66%

Insufficient PA + high level of SB
Direct: 0.50%
Indirect: 1.56%
Total: 2.07%
	Insufficient PA: 2.98%

High level of SB: 2.05%

Insufficient PA + high level of SB:
5.02%

	Marashi et al.
	2019
	Australia
	Prevalence of insufficient PA: estimated from the Sax Institute’s 45 and Up Study

Healthcare cost: taken from the Centre for Health Record Linkage
	Participants were 178,755 adults aged 45 years and above (51.6% female)
	Self-reported PA

Cost data from hospital payments for acute admissions
	Insufficient PA
(< 150 min of MVPA/week)
	Not reported
	Healthcare payer perspective
	Direct cost of hospital acute admission
	2012
(1 year)
	Individual-level data approach
	Direct: AUD 4100.4 (mean)
	NA
	NA
	NA

	Maresova
	2014
	Czech Republic
	Prevalence of insufficient PA: taken from the National data 2008
 
RR for PA and health outcome: taken from the World Health Organisation

Healthcare cost: taken from the health insurance companies
	Participants were Czechs aged ≥ 15 years
	Self-reported PA

Morbidity and mortality data from the World Health Organisation

Cost data from the health insurance
	Insufficient PA
(< 150 min of MPA/week, or < 75 min of VPA/week, or < 180 min of walking/week, or any combination that would result in < 600 MET/min on at least 3 days/week)
	Ischemic heart disease, ischemic stroke, diabetes mellitus type 2, female breast cancer, colon cancer
	Not reported
	Direct healthcare cost
	2008
(1 year)
	PAF-based approach
	Direct: Kč 692.9 million
	Direct: 0.05 (INTD: 0.09)
Indirect: NA
Total: NA
	Direct: 0.01%
	0.16%

	Martin et al.
	2001
	Switzerland
	Prevalence of insufficient PA: taken from the Swiss Health Surveys 1999
 
RR for PA and health outcome: taken from the published literature

Healthcare cost: taken from the Department of Medical Economics of the Institute of Social and Preventive Medicine
	Participants were Swiss adults
	Self-reported PA

Morbidity data from a diagnosis from a claim in the Medical Expenditure Panel Survey

Cost data from the Medical Expenditure Panel Survey
	Insufficient PA
(< half an hour per day or exercise sufficiently to work up a sweat for at least 20 min three times/week)
	Cardiovascular disorders, type 2 diabetes, colon cancer, breast cancer, osteoporosis, depression, back pain, hypertension
	Not reported
	Direct healthcare cost, and indirect cost (productivity losses)
	2001
(1 year)
	PAF-based approach
	Direct: CHF 1579 million
Indirect: CHF 805 million
Total: CHF 2384 million
	Direct: 2.06 (INTD: 1.87)
Indirect: 1.05 (INTD: 0.95)
Total: 3.11 (INTD: 2.82)
	Direct: 0.22%
Indirect: 0.11%
Total: 0.33%
	1.90%

	Mattli et al.
	2019
	Switzerland
	Prevalence of insufficient PA: estimated from the 20112 Swiss Health Survey
 
RR for PA and health outcome: taken from the published literature

Healthcare cost: taken from published literature, and the Cause of Death Statistic, the Swiss Labor Force Survey and the Swiss Earnings Structure Survey
	Participants were Swiss adults
	Self-reported PA

Morbidity data from the published literature

Cost data from the published literature, and the Death statistics, Labor statistics, and Earnings statistics
	Insufficient PA
(< 2.5 hours of MPA/week or < 1.25 hours of sports with high intensity/week)
	Hypertension, coronary heart disease, stroke, type 2 diabetes, breast cancer, colon and rectal cancer, osteoporosis, back pain, depression
	Societal perspective
	Direct healthcare cost (inpatient, outpatient and drug cost), and indirect cost (productivity losses)
	2013
(1 year)
	PAF-based approach
	Direct: CHF 0.80 (95%CI: 0.68-0.93) billion
Indirect: CHF 0.81 (95%CI: 0.65-0.98) billion
Total: CHF 1.61 (95%CI: 1.41-1.82) billion
	Direct: 0.97 (95%CI: 0.82-1.12) (INTD: 0.88, 95%CI: 0.74-1.02)

Indirect: 0.97 (95%CI: 0.78-1.18) (INTD: 0.88, 95%CI: 0.71-1.07)

Total: 1.94 (95%CI: 1.70-2.22) (INTD: 1.76, 95%CI: 1.54-2.01)
	Direct: 0.10%
Indirect: 0.10%
Total: 0.21%
	0.89%

	Mizdrak et al.
	2021
	New Zealand
	Prevalence of insufficient PA: estimated from 
 
RR for PA and health outcome taken from the published literature

Healthcare cost: taken from the national healthcare system
	Participants were modelled cohorts representing whole New Zealand adult population in 2011
	Self-reported PA

Morbidity data from a diagnosis from a claim in the Medical Expenditure Panel Survey

Cost data from the Medical Expenditure Panel Survey
	Insufficient PA
(< 150 min of MVPA/week)
	Not applicable
	Not reported
	Modelled healthcare costs (inpatient, outpatient, pharmacy, laboratory and primary care)
	2011-2030 (19 years)
	Individual-level data approach
	Direct: USD 1.57 (95%UI: 1.16-2.03) billion
Indirect: NA
Total: NA
	Direct (crude): 0.10 (95%CI: 0.07-0.13) (INTD: 0.11, 95%CI: 0.08-1.47)

Direct (discounted): 0.08 (95%CI: 0.05-0.10)
(INTD: 0.09, 95%CI: 0.06–0.11)
Indirect: NA
Total: NA
	Direct: 0.04%
	0.36%

	Peeters et al.
	2014
	Australia
	Prevalence of insufficient PA and excessive SB: estimated from the Australian Longitudinal Study on Women’s Health

Healthcare cost: taken from the Australian Medicare system
	Participants were 6108 women aged 49-56 years, with a mean age of 52.5 years
	Self-reported PA and SB

Cost data from the Medicare system
	Excessive sedentary behaviour
(≥ 8 hours/day) 

Insufficient PA
(< 600 MET/min/day, as equivalent to 150 min of MPA/week)
	Not applicable
	Not reported
	Direct medical cost (out-of-pocket and government rebate cost)
	2009-2010
(1 year)
	Individual-level data approach
	Low PA: AUD 1347 (95%CI: 1288-1488) (mean)

Inactive PA: AUD 1438 (95%CI: 1312-1611) (mean)

High level of SB: AUD 1393 (95%CI: 1297-1551) (mean)
	NA
	NA
	NA

	Peeters et al.
	2018
	Australia
	Prevalence of insufficient PA: estimated from the Australian Longitudinal Study on Women’s Health

Healthcare cost: taken from the Australian Medicare system
	Participants were 15,162 women aged 73-78 years, with a mean age of 76.6 years
	Self-reported PA

Cost data from the hospital admission visit
	Insufficient PA
(< 600 MET-min/week, as equivalent of 150 min of MVPA/week)
	Not reported
	Not reported
	Direct annual medical cost (hospitalisation)
	1999-2013
(4 years)
	PAF-based approach
	Inactive PA: Direct: AUD 1890 (annual median)

Low PA: Direct: AUD 1638 (annual median)
	NA
	NA
	NA

	Prodel et al.
	2023
	Brazil
	Prevalence of insufficient PA: estimated from 26 state capitals and the Federal District data in 2017
 
RR for PA and health outcome: taken from the published literature

Healthcare cost: taken from the hospitalization costs of the Datasus in the state capitals and the Federal District
	Participants were 154,017 adults older than 40 years old
	Self-reported PA

Morbidity data from a diagnosis from a claim in the Medical Expenditure Panel Survey

Cost data from the Medical Expenditure Panel Survey
	Insufficient PA
(< 150 min of MPA/week or < 75 min of VPA/week)
	Breast neoplasm, colon neoplasm, cerebrovascular
diseases, ischemic heart disease, essential hypertension
diabetes, osteoporosis
	Not reported
	Direct healthcare cost (hospitalisation)
	2017
(1 year)
	PAF-based approach
	Direct: USD 174.6 million
	Direct: 0.23 (INTD: 0.49)
Indirect: NA
Total: NA
	Direct: 0.011%
	0.12%

	Rezende et al.
	2021
	Brazil
	Prevalence of insufficient PA: estimated from the National Health Survey (Pesquisa Nacional de Saúde 2013)

RR for PA and health outcome: taken from the Global Burden of Disease study (2013)

Healthcare cost: taken from the Brazilian SUS Ambulatory (Outpatient) Information System and the Hospital (Inpatient) Information System
	Participants were 57,962 adults aged 20 years or older
	Self-reported PA

Morbidity data from the Global Burden Disease

Cost data from the Brazilian national medical system
	Insufficient PA
(< 600 MET/min/week, as equivalent of 150 min of MVPA/week)
	Colorectal, breast cancer (post-menopausal)
	Not reported
	Direct healthcare cost (outpatient and inpatient)
	2015-2017
(3 years)
	PAF-based approach
	Direct: INTD 50.3 million
	Direct: 0.02 (INTD: 0.04)
Indirect: NA
Total: NA
	Direct: 0.001%
	0.01%

	Santos et al.
	2023
	194 countries
	Prevalence of insufficient PA: taken from the World Health Organisation and the published literature

Incident risk for PA and health outcome: taken from the World Health Organisation, International Agency for Research on Cancer, the 2019 Global Burden of Diseases, and Alzheimer’s Disease International

Healthcare cost: taken from the World Health Organisation Cancer Unit, International Diabetes Federation, the OECD, 
	Adults aged ≥ 18 years from 194 countries
	Self-reported PA

Morbidity data from international data

Cost data from the international data
	Insufficient PA
(< 150 min of MPA/week or < 75 min of VPA or an equivalent combination of MPA and VPA/week)
	Coronary heart disease, stroke, type 2 diabetes, hypertension, cancer (breast, colon, bladder, endometrial, oesophageal, gastric, and renal), dementia, and depression
	Healthcare payer
	Direct costs to the public health system
	2020-2030
(11 years)
	PAF-based approach
	Direct
Austria: USD 1.62 (95%CI: 0.43–2.80) billion
Belgium: USD 2.17 (95%CI: 0.51–3.71) billion
Bulgaria: USD 0.34 (95%CI: 0.14–0.53) billion
Croatia: USD 0.24 (95%CI: 0.08–0.39) billion
Cyprus: USD 0.09 (95%CI: 0.02–0.14) billion
Czech Republic: USD 0.89 (95%CI: 0.28–1.49) billion
Denmark: USD 0.92 (95%CI: 0.22–1.63) billion
Estonia: USD 0.10 (95%CI: 0.03–0.17) billion
Finland: USD 0.40 (95%CI: 0.11–0.81) billion
France: USD 10.97 (95%CI: 3.36–18.71) billion
Germany: USD 35.00 (95%CI: 14.78–51.83) billion
Greece: USD 0.87 (95%CI: 0.23–1.43) billion
Hungary: USD 0.81 (95%CI: 0.26–1.29) billion
Ireland: USD 0.70 (95%CI: 0.16–1.22) billion
Italy: USD 12.61 (95%CI: 4.50–19.13) billion
Latvia: USD 0.11 (95%CI: 0.03–0.19) billion
Lithuania: USD 0.17 (95%CI: 0.05–0.30) billion
Luxembourg: USD 0.11 (95%CI: 0.02–0.20) billion
Malta: USD 0.06 (95%CI: 0.01–0.10) billion
Netherlands: USD 3.20 (95%CI: 0.81–5.50) billion
Poland: USD 2.46 (95%CI: 0.81–4.03) billion
Portugal: USD 2.75 (95%CI: 0.45–4.90) billion
Romania: USD 0.83 (95%CI: 0.31–1.32) billion
Slovakia: USD 0.38 (95%CI: 0.12–0.58) billion
Slovenia: USD 0.21 (95%CI: 0.06–0.34) billion
Spain: USD 5.41 (95%CI: 1.95–8.67) billion
Sweden: USD 1.25 (95%CI: 0.31–2.32) billion
United Kingdom: USD 21.71 (95%CI: 6.65–34.77) billion
	Direct:
Austria (crude): USD 0.18 (95%CI: 0.05–0.31) (INTD: 0.14, 95%CI: 0.06–0.39) billion
Austria (discounted): USD 0.01 (95%CI: 0.03–0.21) (INTD: 0.01, 95%CI: 0.04–0.27) billion

Belgium (crude): USD 0.24 (95%CI: 0.06–0.41) (INTD: 0.19, 95%CI: 0.07–0.53) billion
Belgium (discounted): USD 0.02 (95%CI: 0.04–0.28) (INTD: 0.01, 95%CI: 0.05–0.36) billion

Bulgaria (crude): USD 0.04 (95%CI: 0.02–0.06) (INTD: 0.02, 95%CI: 0.04–0.14) billion
Bulgaria (discounted): USD 0.00 (95%CI: 0.01–0.04) (INTD: 0.00, 95%CI: 0.03–0.10) billion

Croatia (crude): USD 0.03 (95%CI: 0.01–0.04) (INTD: 0.01, 95%CI: 0.02–0.09) billion
Croatia (discounted): USD 0.00 (95%CI: 0.01–0.03) (INTD: 0.00, 95%CI: 0.01–0.06) billion

Cyprus (crude): USD 0.01 (95%CI: 0.00–0.02) (INTD: 0.01, 95%CI: 0.00–0.02) billion
Cyprus (discounted): USD 0.00 (95%CI: 0.00–0.01) (INTD: 0.00, 95%CI: 0.00–0.02) billion

Czech Republic (crude): USD 0.10 (95%CI: 0.03–0.16) (INTD: 0.05, 95%CI: 0.06–0.29) billion
Czech Republic (discounted): USD 0.01 (95%CI: 0.02–0.11) (INTD: 0.00, 95%CI: 0.04–0.20) billion

Denmark (crude): USD 0.10 (95%CI: 0.02–0.18) (INTD: 0.09, 95%CI: 0.03–0.20) billion
Denmark (discounted): USD 0.01 (95%CI: 0.02–0.12) (INTD: 0.01, 95%CI: 0.02–0.14) billion

Estonia (crude): USD 0.01 (95%CI: 0.00–0.02) (INTD: 0.01, 95%CI: 0.01–0.03) billion
Estonia (discounted): USD 0.00 (95%CI: 0.00–0.01) (INTD: 0.00, 95%CI: 0.00–0.02) billion

Finland (crude): USD 0.04 (95%CI: 0.01–0.09) (INTD: 0.04, 95%CI: 0.01–0.11) billion
Finland (discounted): USD 0.00 (95%CI: 0.01–0.06) (INTD: 0.00, 95%CI: 0.01–0.07) billion

France (crude): USD 1.21 (95%CI: 0.37–2.06) (INTD: 0.91, 95%CI: 0.49–2.74) billion
France (discounted): USD 0.09 (95%CI: 0.26–1.42) (INTD: 0.07, 95%CI: 0.34–1.89) billion

Germany (crude): USD 3.86 (95%CI: 1.63–5.71) (INTD: 2.98, 95%CI: 2.11–7.40) billion
Germany (discounted): USD 0.29 (95%CI: 1.12–3.94) (INTD: 0.23, 95%CI: 1.46–5.11) billion

Greece (crude): USD 0.10 (95%CI: 0.02–0.16) (INTD: 0.05, 95%CI: 0.04–0.28) billion
Greece (discounted): USD 0.01 (95%CI: 0.02–0.11) (INTD: 0.00, 95%CI: 0.03–0.19) billion

Hungary (crude): USD 0.09 (95%CI: 0.03–0.14) (INTD: 0.04, 95%CI: 0.06–0.29) billion
Hungary (discounted): USD 0.01 (95%CI: 0.02–0.10) (INTD: 0.00, 95%CI: 0.04–0.20) billion

Ireland (crude): USD 0.08 (95%CI: 0.02–0.13) (INTD: 0.06, 95%CI: 0.02–0.16) billion
Ireland (discounted): USD 0.01 (95%CI: 0.01–0.09) (INTD: 0.00, 95%CI: 0.01–0.11) billion

Italy (crude): USD 1.39 (95%CI: 0.50–2.11) (INTD: 0.92, 95%CI: 0.75–3.19) billion
Italy (discounted): USD 0.11 (95%CI: 0.34–1.46) (INTD: 0.07, 95%CI: 0.52–2.20) billion

Latvia (crude): USD 0.01 (95%CI: 0.00–0.02) (INTD: 0.01, 95%CI: 0.01–0.04) billion
Latvia (discounted): USD 0.00 (95%CI: 0.00–0.01) (INTD: 0.00, 95%CI: 0.00–0.03)

Lithuania (crude): USD 0.02 (95%CI: 0.01–0.03) (INTD: 0.01, 95%CI: 0.01–0.06) billion
Lithuania (discounted): USD 0.00 (95%CI: 0.00–0.02) (INTD: 0.00, 95%CI: 0.01–0.04) billion

Luxembourg (crude): USD 0.01 (95%CI: 0.00–0.02) (INTD: 0.01, 95%CI: 0.00–0.02) billion
Luxembourg (discounted): USD 0.00 (95%CI: 0.00–0.02) (INTD: 0.00, 95%CI: 0.00–0.02) billion

Malta (crude): USD 0.01 (95%CI: 0.00–0.01) (INTD: 0.00, 95%CI: 0.00–0.02) billion
Malta (discounted): USD 0.00 (95%CI: 0.00–0.01) (INTD: 0.00, 95%CI: 0.00–0.01) billion

Netherlands (crude): USD 0.35 (95%CI: 0.09–0.61) (INTD: 0.29, 95%CI: 0.11–0.75) billion
Netherlands (discounted): USD 0.03 (95%CI: 0.06–0.42) (INTD: 0.02, 95%CI: 0.08–0.52) billion

Poland (crude): USD 0.27 (95%CI: 0.09–0.44) (INTD: 0.13, 95%CI: 0.18–0.89) billion
Poland (discounted): USD 0.02 (95%CI: 0.06–0.31) (INTD: 0.01, 95%CI: 0.12–0.62) billion

Portugal (crude): USD 0.30 (95%CI: 0.05–0.54) (INTD: 0.17, 95%CI: 0.09–0.95) billion
Portugal (discounted): USD 0.02 (95%CI: 0.03–0.37) (INTD: 0.01, 95%CI: 0.06–0.65) billion

Romania (crude): USD 0.09 (95%CI: 0.03–0.15) (INTD: 0.04, 95%CI: 0.08–0.35) billion
Romania (discounted): USD 0.01 (95%CI: 0.02–0.10) (INTD: 0.00, 95%CI: 0.06–0.24) billion

Slovakia (crude): USD 0.04 (95%CI: 0.01–0.06) (INTD: 0.02, 95%CI: 0.02–0.12) billion
Slovakia (discounted): USD 0.00 (95%CI: 0.01–0.04) (INTD: 0.00, 95%CI: 0.02–0.08) billion

Slovenia (crude): USD 0.02 (95%CI: 0.01–0.04) (INTD: 0.01, 95%CI: 0.01–0.06) billion
Slovenia (discounted): USD 0.00 (95%CI: 0.00–0.03) (INTD: 0.00, 95%CI: 0.01–0.04) billion

Spain (crude): USD 0.60 (95%CI: 0.22–0.95) (INTD: 0.37, 95%CI: 0.35–1.54) billion
Spain (discounted): USD 0.05 (95%CI: 0.15–0.66) (INTD: 0.03, 95%CI: 0.24–1.06) billion

Sweden (crude): USD 0.14 (95%CI: 0.03–0.26) (INTD: 0.11, 95%CI: 0.04–0.31) billion
Sweden (discounted): USD 0.01 (95%CI: 0.02–0.18) (INTD: 0.01, 95%CI: 0.03–0.22) billion

United Kingdom (crude): USD 2.39 (95%CI: 0.73–3.83) (INTD: 2.08, 95%CI: 0.84–4.41) billion
United Kingdom (discounted): USD 0.18 (95%CI: 0.51–2.65) (INTD: 0.16, 95%CI: 0.58–3.05) billion
	Austria: 0.03%
Belgium: 0.03%
Bulgaria: 0.03%
Croatia: 0.02%
Cyprus: 0.02%
Czech Republic: 0.02%
Denmark: 0.02%
Estonia: 0.02%
Finland: 0.01%
France: 0.03%
Germany: 0.07%
Greece: 0.03%
Hungary: 0.03%
Ireland: 0.01%
Italy: 0.05%
Latvia: 0.02%
Lithuania: 0.02%
Luxembourg: 0.01%
Malta: 0.02%
Netherlands: 0.02%
Poland: 0.02%
Portugal: 0.08%
Romania: 0.02%
Slovakia: 0.02%
Slovenia: 0.03%
Spain: 0.03%
Sweden: 0.02%
United Kingdom: 0.05%
	Austria: 0.31%
Belgium: 0.34%
Bulgaria: 0.52%
Croatia: 0.44%
Cyprus: 0.28%
Czech Republic: 0.37%
Denmark: 0.22%
Estonia: 0.43%
Finland: 0.14%
France: 0.30%
Germany: 0.64%
Greece: 0.40%
Hungary: 0.79%
Ireland: 0.19%
Italy: 0.62%
Latvia: 0.42%
Lithuania: 0.38%
Luxembourg: 0.24%
Malta: 0.31%
Netherlands: 0.31%
Poland: 0.60%
Portugal: 0.94%
Romania: 0.56%
Slovakia: 0.45%
Slovenia: 0.34%
Spain: 0.36%
Sweden: 0.19%
United Kingdom: 0.65%

	Schaber et al.
	2025
	Germany
	Prevalence of high levels of sedentary behaviour: from the national surveys

RR for SB and health outcome: taken from the published literature

Healthcare cost: taken from the Federal Statistical Office of Germany for the year 2020
	Participants were Germany adults aged 35–84 years
	Self-reported SB

Morbidity data from the published literature

Cost data from the national healthcare system
	Excessive SB
(> 8 hours/day)
	Colon, rectum, breast, gynaecological cancers
	Not reported
	Direct healthcare cost
	2024
(1 year)
	PAF-based approach
	Direct: EUR 244.2 million
	Direct: 0.29 (INTD: 0.38)
Indirect: NA
Total: NA
	Direct: 0.01%
	0.05%

	Shah et al.
	2017
	US
	Prevalence of insufficient PA: taken from the 2013 Behavioral Risk Factor Surveillance System

RR for PA and health outcome: taken from the published literature

Healthcare cost: taken from the American Diabetes Association
	US adults (aged ≥ 18 years) in 2012
	Self-reported PA

Morbidity data from the published literature and the American Diabetes Association

Cost data from the American Diabetes Association
	Insufficient PA
(< 150 min of MPA/week, or < 75 min of VPA/week)
	Type 2 diabetes
	Not reported
	Direct medical cost
	2012
(1 year)
	PAF-based approach
	Direct: USD 18.3 billion
	Direct: 25 (INTD: 25)
Indirect: NA
Total: NA
	Direct: 0.09%
	0.54%

	Silva
	2022
	Brazil
	Prevalence of insufficient PA: taken from the Surveillance System for Risk and Protective Factors for Chronic Diseases for years 2015, 2016 and 2017

RR for PA and health outcome taken from the published literature

Healthcare cost: taken from the Brazilian Unified Health System accessed via Department of Informatics
	Participants were 98127 women aged 20 years and above 
	Self-reported PA

Morbidity data from published literature

Cost data from the national health system
	Insufficient PA
(< 600 MET/min/week, as equivalent of 150 mins of MVPA/week)
	Breast cancer
	Healthcare payer
	Direct hospitalization and ambulatory cost
	2015-2017
(3 years)
	PAF-based approach
	Direct: USD 392947 (annual)
	Direct: 0.0005 (INTD: 0.001)
Indirect: NA
Total: NA
	Direct: 0.00002%
	0.0003%

	Wang et al.
	2004
	US
	Prevalence of insufficient PA: estimated from the National Health Interview Survey 1995

Healthcare cost: taken from the Medical Expenditure Panel Survey 1996
	Participants were 2,472 adults aged ≥ 19 years (58.7% female non-pregnant)
	Self-reported PA

Cost data from the Medical Expenditure Panel Survey
	Insufficient PA
(spending < 30 min, five times/week in activities that increase heart rate, or < 20 min, three times/week in activities that substantially increase heart rate)
	Cardiovascular disease
	Not reported
	Direct medical cost of cardiovascular disease
	2001
(1 year)
	Individual-level data approach
	Direct: USD 23.7 billion
	Direct: 47.4 (INTD: 47.4)
Indirect: NA
Total: NA
	Direct: 0.16%
	1.03%

	Xu et al.
	2018
	US
	Prevalence of insufficient PA: estimated from the National Health Interview Survey 2002-2012

Healthcare cost: taken from the Medical Expenditure Panel Survey 2004-2013
	Participants were 61,783 adults (53,360 without disability) aged 18-64 years (50% female)
	Self-reported PA

Cost data from the Medical Expenditure Panel Survey
	Insufficient PA
(< 150 min of MPA/week or < 75 min of VPA/week)
	Diabetes, cancer, stroke, heart disease, high blood pressure
	Not reported
	Annual direct medical cost
	2004-2013
(10 years)
	Individual-level data approach
	Insufficiently active: Direct: USD 2839.91 (95% CI: 2626.14–3053.68) (mean)

Inactive: Direct: USD-2840.78 (95% CI: 2610.19–3071.37) (mean)
	Direct: 50.64 (95%CI: 35.80-65.47) (INDT: 50.64, 95%CI: 35.80-65.47)
Indirect: NA
Total: NA
	Direct: 0.17%
	1.10%

	Yan et al.
	2024
	China
	Prevalence of inadequate sleep duration: estimated from the China Family Panel Studies
 
RR for sleep duration and health outcome: taken from the published literature

Healthcare cost: estimated based on the China’s national gross domestic product 
	Participants were 31,393, 31,207 and 28,618 adults in 2010, 2014 and 2018 respectively
	Self-reported sleep duration

Morbidity and mortality data from the published literature

Cost data estimated from the national gross domestic product
	Inadequate sleep duration
(≤ 6 hours/day)
	Years of life lost
	Not reported
	Indirect cost (economic productivity losses)
	2010, 2014 and 2018
(per year)
	Individual-level data approach
	Indirect: USD 191.83 billion in 2010
Indirect: USD 422.24 billion in 2014
Indirect: USD 628.15 billion in 2018
	Direct: NA
Indirect: 254.21 for 2010 (INTD: 518.33)
Indirect: 559.54 for 2014 (INTD: 1114.90)
Indirect: 832.41 for 2018 (INTD: 1697.28)
Total: NA
	Indirect: 1.36% (2010)
Indirect: 2.99% (2014)
Indirect: 4.44% (2018)
	NA

	Yan et al.
	2025
	China
	Prevalence of inadequate sleep duration: estimated from the China Family Panel Studies 2018

Healthcare cost: estimated from the China Family Panel Studies 2018
	Participants were 28,469 adults aged 18 years and above (50% female)
	Self-reported sleep duration

Cost data from the China Family Panel
	For adults aged 18–64, inadequate sleep duration < 6 hours and > 9 hours/day

For older adults (≥ 65 years), inadequate sleep duration < 7 hours and > 8 hours/day
	Not applicable
	Not reported
	Direct medical cost (including out-of-pocket medical cost)
	2018
(1 year)
	Individual-level data approach
	Total: CNY 1201 (mean)
	Direct: 53.95 (INTD: 110.03)
Indirect: NA
Total: NA
	Direct: 0.29%
	5.83%

	Zhang and Chaaban 
	2013
	China
	Prevalence of insufficient PA: taken from the 2007 Chinese Behavioural Risk Factors Surveillance

RR for PA and health outcome: taken from the published literature

Healthcare cost: taken from the National Health Service Survey 2003
	Participants were Chinese adults
	Self-reported PA

Morbidity and mortality data from the published literature

Cost data from the published literature
	Insufficient PA
(< 30 mins of MPA on at least 5 days/week or < 20 mins of VPA on at least 3 days/week)
	Coronary heart disease, stroke, hypertension, cancer, type 2 diabetes
	Not reported
	Direct healthcare cost (hospital care expenditure, drug expenditures, physician care expenditures, and additional direct health expenditures etc.), and Indirect cost (illness, injury-related work disability, or premature death before retirement)
	2003
(1 year)
	PAF-based approach
	Direct: USD 3.5 billion
Indirect: USD 3.3 billion
Total: USD 6.8 billion
	Direct: 5.03 (INTD: 10.26)
Indirect: 4.74 (INTD: 9.67)
Total: 9.77 (INTD: 19.93)
	Direct: 0.03%
Indirect: 0.03%
Total: 0.06%
	0.51%



Notes: PA = Physical Activity; MVPA = Moderate to Vigorous Physical Activity; MPA = Moderate Physical Activity; VPA = Vigorous Physical Activity; RR = Risk Ratio; PAF = Population Attributable Fraction; SB = Sedentary Behaviour; NA = Not Applicable; THB = Thai Baht; CI: confidence interval; GBP = Pound Sterling; USD = United States Dollar; CAD = Canadian Dollar; UI: uncertainty interval; INTD = International Dollar; AUD = Australian Dollar; Kč = Koruna česká (Czech Koruna); CHF = Swiss Franc; EUR = Euro; CNY = Chinese Yuan
