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Supplementary material

Methods
This cost-of-illness (COI) study was conducted from the perspectives of the national health insurance fund, where healthcare costs attributable to physical inactivity are defined as reimbursed claims to the Estonian Health Insurance Fund (EHIF), the compensator of the majority of health-related costs in Estonia.
Data sources
Individual-level survey data on physical activity and linked registry-based data on income and treatment costs for years 2020–2021 were used, originating from the Estonian National Mental Health Study (ENMHS) [1]. In addition to physical inactivity, this includes data on medical bills, drug prescriptions and average net income. However, it should be noted that in several cases the prescriptions data was missing the retail price of the drug purchased, in which we used data on the maximum price based on the ATC-code obtained from EHIF. To estimate the total costs among the whole adult population based on the data from the survey sample, data on the number of health-specific health conditions from the EHIF was obtained. In addition, the study made use of openly available population data from Statistics Estonia [2], data on sickness and care benefits from EHIF [3] and death statistics from National Institute for Health Development [4].
Literature review
To identify health conditions and their RRs associated with physical inactivity, we conducted a literature search (September 2023) in PubMed database to identify relevant review articles, meta-analyses, and COI studies. The literature review was the first stage of our analysis and served multiple objectives: a) mapping analytic approaches of previous COI studies on physical inactivity, b) gathering evidence on the link between physical inactivity and health outcomes. Former included specific search on published studies utilizing similar approach (prevalence-based PAF), whereas relevant systematic-reviews and meta-analyses were searched for the latter. After comparable COI studies were identified, their reference lists were searched for potentially suitable citations. 
Full-text review of identified relevant COI studies included also listing and extraction of health conditions and data sources for relative risk estimates. These were then compared across identified COI studies and complemented with findings from separate search of systematic reviews/meta-analyses. References to RR-s used for calculating PAF are provided in Table 1.

Physical inactivity
The definition of physical inactivity was based on the following question from the EHIF [3] questionnaire:
Over the past three (3) months, how often in your leisure time have you been active (playing sports, doing gardening, high-speed cycling or brisk walking, etc.) for at least 30 min at a time so that you are slightly out of breath or sweating?
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1 Never
2 Once a month or less
3 2–3 times a month
4 Once a week
5 2–3 times a week
6 4–6 times a week
7 Every day

Here, we considered all respondents, whose answer fell into range 1–5, to be physically inactive.
Healthcare costs
The healthcare costs, defined as costs reimbursed by the EHIF, consist of treatment costs and sick and care leave benefits. The former is viewed as the sum medical bill and drug prescription costs, both obtained from the ENMHS. Only medical bills and prescriptions containing health conditions associated with physical inactivity as primary or secondary diagnosis were chosen to estimate the treatment cost. Individual-based treatment costs were calculated for every health condition. To estimate the total treatment costs among the adult population, products of sex-specific average costs for each health condition and number of diagnoses of the health condition in the year 2021 were summed up together. A simplified sex-specific formula of the calculation of the treatment costs attributable to physical inactivity for a random health condition X can be found below:

where  is the population attributable fraction to physical inactivity,  represents the annual number of incidence cases obtained from EHIF aggregated data. The fraction in the middle is the treatment cost per adult with the health condition X in the ENMHS sample.
For sickness and care benefits, publicly available aggregated EHIF data [3] was used to estimate the cost. The data included reimbursed payments stratified by ICD-10 diagnosis code and sex. 
Sensitivity analysis
Since COI studies rely on several input factors, a one-way sensitivity analysis is needed to assess the impact of those factors. These include ±10% variations of prevalence, RRs and treatment costs. In the scenario analysis, we combined all the previously analysed inputs into a multi-variable analysis to estimate the simultaneous effect of these inputs on the total costs.
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Figure S1 Distribution of physical inactivity with 95% CI among the Estonian adult population

Table S1 Number of annual prevalent cases associated with physical inactivity 
	Health Condition
	Prevalent cases associated with physical inactivity

	
	Total cases, n
	Per 100 000 adults

	Cancers
	2406
	224.26

	Cardiovascular diseases
	13,781
	1285.70

	Musculoskeletal diseases and injuries
	9244
	862.47

	Mental health
	1212
	113.05

	Non-insulin-dependent (type II) diabetes mellitus
	15,986
	1491.45

	Total
	42,629
	3981.95




Table S2 The annual costs of physical inactivity for every associated disease
	Health Condition
	PAF (males and females)
	Treatment cost, EUR
	Sickness and care benefits, EUR
	Healthcare cost, EUR

	Cancers

	Oesophageal cancer
	17.1%
	343,685.18
	10,946.29
	354,631.47

	Colon cancer
	19.1%
	2,386,945.05
	159,291.94
	2,546,236.98

	Breast cancer
	19.2%
	2,071,095.01
	235,107.37
	2,306,202.38

	Cancer of the uterus or endometrium
	6.1%
	23,055.08
	2,603.72
	25,658.81

	Kidney cancer
	16.6%
	157,862.95
	28,078.90
	185,941.86

	Bladder cancer
	5.6%
	155,364.68
		9,006.43
	164,371.11

	Cardiovascular diseases

	Ischemic heart disease
	10.5%
	2,659,409.55
	221,103.07
	2,889,512.62

	Intracerebral haemorrhage
	10.5%
	1,247,978.60
	93,062.15
	1,341,040.75

	Cerebral infarction e stroke
	11.7%
	226,785.10
	13,708.53
	240,493.62

	Hypertension
	4.2%
	3,689,399.87
	46,285.85
	3,735,685.72

	Musculoskeletal diseases and injuries

	Back pain
	8.1%
	450,327.19
	704,194.64
	1,154,521.82

	A fracture
	23.2%
	2,112,046.50
	19,932.93
	2,131,979.43

	Mental health

	Dementia
	12.3%
		344,464.15
	3,815.88
	348,280.03

	Depression
	17.1%
	110,006.95
	308,338.74
	418,345.68

	Other conditions

	Non-insulin-dependent (type II) diabetes
	12.8%
	6,789,877.08
	19,153.43
	6,809,030.52

	Total
	
	22,768,302.92
	1,874,629.88
	24,642,932.80




Table S3 Prevalence of physical inactivity by sex and age group
	Age group
	Prevalence rate, % (95% CI)

	
	Males
	Females
	Total

	18–19
	55.3 (39.1–72.3)
	78.7 (63.8–90.3)
	67.4 (56.4–78.5)

	20–24
	82.4 (73.5–88.8)
	81.2 (73.4–88.4)
	81.8 (75.7–86.5)

	25–29
	83.0 (75.5–89.2)
	80.7 (73.3–87.2)
	81.8 (76.3–86.2)

	30–34
	81.6 (75.4–89.2)
	76.4 (68.9–82.4)
	79.1 (74.4–83.3)

	35–39
	76.7 (69.8–83.1)
	72.7 (65.1–79.0)
	74.7 (69.6–79.3)

	40–44
	85.3 (79.3–90.3)
	73.7 (65.9–80.1)
	79.7 (74.9–83.9)

	45–49
	74.0 (67.0–81.0)
	73.1 (65.0–79.5)
	73.6 (68.3–78.4)

	50–54
	66.4 (58.2–73.9)
	65.7 (57.4–72.9)
	66.0 (60.5–71.6)

	55–59
	84.9 (78.2–90.3)
	65.5 (58.1–72.9)
	74.4 (69.0–79.1)

	60–64
	65.4 (56.6–72.9)
	73.3 (66.4–80.1)
	69.7 (64.3–74.9)

	65–69
	72.0 (63.3–80.0)
	74.9 (67.8–81.3)
	73.7 (68.3–78.9)

	70–74
	71.8 (61.6–80.8)
	56.2 (47.9–64.5)
	62.1 (55.4–68.2)

	75–79
	70.0 (57.5–80.8)
	64.7 (55.3–73.0)
	66.5 (59.1–73.3)

	80–84
	39.6 (24.5–54.1)
	77.4 (68.7–84.5)
	67.3 (59.4–74.6)

	85+
	88.6 (71.3–96.5)
	79.1 (70.0–86.2)
	81.1 (73.1–87.1)

	Total
	75.5 (73.3–77.6)
	72.2 (70.2–74.2)
	73.7 (72.2–75.1)
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