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ABSTRACT: The purpose of this investigation is to estimate the global disease burden attributable to low
physical activity (PA) in 204 countries and territories from 1990 to 2019 by age, sex, and Socio-Demographic
Index (SDI). Detailed information on global deaths and disability-adjusted life years (DALYs) attributable to low
PA were collected from the Global Burden of Disease Study 2019. The ideal exposure scenario of PA was defined
as 3000-4500 metabolic equivalent minutes per week and low PA was considered to be less than this threshold.
Age-standardization was used to improve the comparison of rates across locations or between time periods. In
2019, low PA seems to contribute to 0.83 million [95% uncertainty interval (Ul) 0.43 to 1.47] deaths and
15.75 million (95% Ul 8.52 to 28.62) DALYs globally, an increase of 83.9% (95% Ul 69.3 to 105.7) and 82.9% (95% UI
65.5 to 112.1) since 1990, respectively. The age-standardized rates of low-PA-related deaths and DALYs per
100,000 people in 2019 were 11.1 (95% Ul 5.7 to 19.5) and 198.4 (95% Ul 108.2 to 360.3), respectively. Of all
age-standardized DALYs globally in 2019, 0.6% (95% Ul 0.3 to 1.1) may be attributable to low PA. The association
between SDI and the proportion of age-standardized DALYs attributable to low PA suggests that regions with the
highest SDI largely decreased their proportions of age-standardized DALYs attributable to low PA during 1990-
2019, while other regions tended to have increased proportions in the same timeframe. In 2019, the rates of
low-PA-related deaths and DALYs tended to rise with increasing age in both sexes, with no differences between
males and females in the age-standardized rates. An insufficient accumulation of PA across the globe occurs
together with a considerable public health burden. Health initiatives to promote PA within different age groups
and countries are urgently needed.

CITATION: Ammar A, Trabelsi K, Hermassi S et al. Global disease burden attributed to low physical activity
in 204 countries and territories from 1990 to 2019: Insights from the Global Burden of Disease

2019 Study. Biol Sport. 2023;40(3):835-855.

Received: 2022-10-19; Reviewed: 2022-10-28; Re-submitted: 2022-10-28; Accepted: 2022-11-02; Published: 2022-11-22.

Corresponding author:

Achraf Ammar

Department of Training

and Movement Science

Institute of Sport Science
Johannes Gutenberg-University
Mainz, Mainz, Germany

E-mail: acammar@uni-mainz.de

Key words:

Global burden of disease
Physical inactivity

Death rates
Disability-adjusted life years
Public Health

INTRODUCT ION

It is well documented that regular physical activity (PA) is beneficial
for health through risk-reduction of diseases and premature mortal-
ity [1, 2]. However, despite the development and implementation of
country-specific PA guidelines (e.g., Great Britain, Canada, Australia,
USA), as well as through the World Health Organization (WHO) and
the European Union, 27.5% of adults worldwide do not accumulate
sufficient PA to meet current public health guidelines [3]. The con-
sequences of physical inactivity on disease burden have been assessed
in several countries, such as Great Britain [4] and South Africa [5].
Overall, physical inactivity increases the risk of many diseases, while
subsequently decreasing life expectancy [4, 5]. In a large-scale,
global investigation using data from 2009 and before, Lee et al. [6]
estimated that by eliminating physical inactivity, life expectancy of

the world’s population is estimated to increase by 0.68 (0.41 to
0.95) years.

An up-to-date and detailed report using the best available evi-
dence is urgently needed in order to evaluate the impact of previous
policies and help influence future policy decisions. The Global Bur-
den of Diseases, Injuries, and Risk Factors Study (GBD) is a contin-
uous and robust effort to evaluate the disease burden of more than
80 risk factors for 204 countries and territories across the globe [7-9],
and provides a unique opportunity to understand the landscape of
low PA. In this study, we evaluated the impact of low PA on global
disease burden in 204 countries and territories from 1990 to 2019 by
age, sex, and Socio-demographic Index (SDI), using the estimates
from the most recent GBD 2019.
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MATERIALS AND METHOD'S 1
Overview and data sources

This study is part of GBD 2019, which is currently the most com-
prehensive and systematic report to date estimating the levels and
trends of burden caused by 369 diseases and injuries, as well as
87 risk factors from 1990 to 2019. Seven super-regions, 21 regions,
and 204 countries and territories were involved in GBD 2019. The
general methodology of GBD 2019 and the comparative risk as-
sessment specifically for low PA have been described in previous
publications [10, 11]. In the present study, data on the disease
burden attributable to low PA were extracted through a result tool
available on the website of Institute for Health Metrics and Evalua-
tion (IHME)[http://ghdx.healthdata.org/gbd-results-tool]. The original
data sources used for the estimations of low PA can be found on
the GBD 2019 Data Input Sources Tool website [http://ghdx.health-
data.org/gbd-2019/data-input-sources]. Since no identifiable data
were used in GBD 2019, a waiver of informed consent was reviewed
and approved by the University of Washington Institutional Review
Board.

Definition of low physical activity

PA was quantified using total metabolic equivalent (MET) minutes per
week, which was calculated by summating the frequency and duration
per activity and the METs corresponding to the intensity of each activ-
ity. One MET is defined as the energy cost of sitting quietly and is
equivalent to 1 kcal/kg/hour [12]. Although the accepted threshold/
definition for physical inactivity is <600 MET-minutes/week, this
threshold may not capture all increased mortality risk caused by in-
adequate PA [13]. In GBD studies, the counterfactual level of risk
exposure used is the risk exposure that is both theoretically possible
and minimizes risk in the exposed population that consequently cap-
tures the maximum population attributable burden [11]. For PA in
GBD 2019, best available epidemiological evidence from published
and unpublished relative risks by PA level and the lowest observed
PA level from cohorts were used to select a single PA exposure level
that minimizes risk for all causes of deaths combined to establish the
theoretical minimum-risk exposure level (TMREL) [11]. The TMREL
for PA was estimated as 3000-4500 MET minutes per week, at which
minimal deaths across outcomes occurred [11, 131. Thus, low PA
was defined as less than the TMREL in GBD studies.

Analysis strategies

Random sampling studies of the general adult population
(aged > 25 years) that captured PA across all domains of life (leisure/
recreation, work/household and transport) were selected for the
analysis. Only durations of at least ten minutes at a time were in-
cluded. PA data were primarily derived from two standardized ques-
tionnaires: The Global Physical Activity Questionnaire (GPAQ) and
the International Physical Activity Questionnaire (IPAQ). Other survey
instruments that asked about duration, frequency, and intensity of
PA performed across all activity domains were also included.
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Deaths and disability-adjusted life years (DALYs) related to low
PA were estimated using the GBD comparative risk assessment frame-
work. The framework pairs low PA with known disease-specific out-
comes. To be paired, sufficient evidence for a causal relationship be-
tween low PA and disease outcome is required. According to the
results of pooled cohort studies [10], ischemic heart disease, isch-
emic stroke, type 2 diabetes mellitus, colon and rectum cancer and
breast cancer were proved to be significantly associated with low PA.
Disability-adjusted life-years (DALYs) were a summary that quanti-
fies the overall health loss due to low PA and were calculated by
summing years lived with disability and years of life lost. One DALY
represents the loss of the equivalent of one year in full health [14].
DisMod-MR 2.1, a Bayesian meta-regression tool developed for the
GBD study, was used to simultaneously derive the estimates of deaths
and DALYs attributable to low PA. The proportion of deaths and DALYs
attributable to low PA was estimated using population attributable
fraction (PAF), which represents the corresponding proportions that
would be reduced if the exposure to low PA was increased to an ide-
al exposure scenario. More details on the modeling strategies can be
obtained elsewhere [10, 11].

Socio-Demaographic Index (SDI)

SDI was a composite indicator quantifying the development status
for each location-year [10, 11]. SDI ranged from O (less developed)
to 1 (most developed) and was calculated based on lag-distributed
income per capita, mean educational attainment for individuals
aged > 15 years, and total fertility rate under 25 years. Based on
SDI quintiles, the 204 countries and territories included in this paper
were classified into five groups: low-SDI, low-middle-SDI, middle-SDI,
high-middle-SDI, and high-SDI quintile [15].

Complementary Analyses

Age standardization was considered necessary when comparing rates
across multiple locations or between different time periods. In GBD
2019, age-standardized rate was computed by direct standardization
using the global age structure. The association between SDI and pro-
portions of age-standardized deaths and DALYs attributable to low PA
was assessed using a LOESS regression [16]. Uncertainty was prop-
agated by sampling 1000 draws at each step of the calculation pro-
cess [10, 111. Final estimates were calculated as the mean across
1000 draws, and the 95% uncertainty intervals (Uls) were determined
as the 2.5 and 97.5" percentiles of all 1000 draws. For all estimates,
a 95% Ul excluding zero was considered statistically significant.

RES U LTS 15
Overall impact of low PA

In 2019, low PA potentially contributed to 0.83 million (95% Ul
0.43 to 1.47) deaths and 15.75 million (95% Ul 8.52 to 28.62)
DALYs globally, corresponding an increase of 83.9% (95% Ul 69.3 to
105.7) and 82.9% (95% Ul 65.5 to 112.1) since 1990, respec-
tively. The age-standardized rates of low-PA-related deaths and DALYs
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TABLE 1. Age-standardized deaths and DALYs attributable to low physical activity in 2019 and percentage change from 1990 to
2019, overall and by sex.
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Both sexes
All causes 111 -25.9% 1.5% 12.2% 198.4 -18.3% 0.6% 24.5%
(5.7 t0 19.5) (-30.9 to -17.0) (0.8t02.6) (5.4 t0 25.0) (108.2 0 360.3)  (-25.2t0 -5.5) (0.3t01.1) (14.0 to 44.0)
Ischemic heart disease 6.5 -31.0% 5.5% -0.4% 96.4 -30.2% 4.3% -2.3%
(2410 13.3) (-35.2 t0 -24.3) (20t011.3) (-4.7 10 7.9) (33.510210.8)  (-35.1t0 -23.0) (1.5t09.3) (-6.9106.2)
lschemic stroke 2.1 -32.8% 4.8% 1.2% 312 -28.4% 3.9% 0.0%
(0.4105.3) (-38.3 10 -23.7) (1.0t0 12.3) (-4.11t012.3) (5.7 t0 82.0) (-34.3t0-19.7) (0.7 to 10.4) (-5.9109.8)
Troe 2 diabetes mellitus 16 9.3% 8.8% -1.4% 55.9 24.3% 7.0% -2.6%
w (0.8t02.7) (2610 17.3) (4.4 10 14.5) (-4.6 10 3.8) (27.2 10 97.6) (16.8 t0 32.3) (3.4 t0 12.0) (-6.2 to 2.5)
Colon and rectum cancer 0.8 -6.7% 5.6% -2.4% 12.6 -1.5% 4.3% -3.3%
(0.2t0 1.5) (-13.1103.2) (1610 10.7) (-7.110 6.6) (3410242 (-13.91t0 2.3) (1.1t08.3) (-8.5105.8)
0.1 -13.7% 1.2% -1.8% 2.4 -12.7% 1.0% -2.9%
Breast cancer
(0.1t00.2) (-20.9 t0 -3.9) (0.6t02.1) (-7.0t07.3) (12t04.2) (-20.4 t0 -2.3) (0.5t01.7) (-8.510 6.4)
Male
All causes 113 -22.1% 1.3% 16.3% 205.5 -15.3% 0.6% 28.6%
(5510 21.3) (-28.310-9.9) (0.6t02.4) (7.8 t0 34.3) (102910 388.8)  (-23.6 0 2.6) (0.3t01.1) (16.4 to 54.7)
Ischemic heart disease 6.9 -28.4% 4.8% 1.5% 108.0 -27.8% 3.7% -0.4%
(2310 15.2) (-33.6 t0 -18.7) (1.6t010.4) (-4.0 to 14.6) (34510 251.4)  (-33.6t0-17.8) (1.2t08.5) (-6.9t0 13.1)
Ischemic stroke 2.0 -27.6% 4.1% 1.7% 29.9 -24.4% 3.4% 0.8%
(0.3 t05.5) (-35.2 10 -13.9) (0.6t011.4) (-5.0t0 17.6) (4.51085.1) (-32.3t0-10.9) (0.5t09.7) (-6.5t0 14.8)
Troe 2 diabetes mellius 16 19.8% 8.1% 2.7% 54.3 34.2% 6.3% 1.1%
w (0.8t02.7) (11.1 to 30.6) (4.0t013.9) (-1.7 10 10.7) (25.0 t0 97.6) (25.6 0 45.2) (2910 11.1) (-3.5t0 8.5)
Colon and rectum cancer 0.8 3.3% 4.9% 0.5% 133 2.9% 3.7% -0.7%
(0.2t0 1.6) (-6.5t0 19.9) (12109.7) (-6.3 10 14.9) (3.1t026.4) (-6.9 t0 19.0) (09t07.3) (7910 14.2)
Breast cancer — — — — — — — —
Female
Al causes 108 -28.2% 1.8% 11.8% 190.9 -20.5% 0.6% 22.0%
(5910 17.7) (-33.6 to -19.6) (1.0t029) (4.2 to 24.0) (109.4t0 324.6)  (-27.7t0-9.7) (0.4t0 1.1) (11.5 t0 38.0)
Ischemic heart disease 6.1 -32.8% 6.5% 0.1% 85.2 -32.5% 5.2% -2.6%
(2410 12.0) (-37.6 t0 -25.3) (2510 12.5) (-4.5109.5) (320t0174.9)  (-37.910-24.8) (1.9t010.4) (-7.0t0 5.5)
Ischemic stroke 2.1 -35.2% 54% 4.0% 317 -30.4% 4.4% 1.8%
(04105.2) (-41.1t0 -24.4) (1.2t013.1) (-1.0t0 16.1) (6.5t079.7) (-36.4 t0 -20.7) (0910 11.2) (-4.0 0 11.5)
Troe 2 diabetes mellitus 16 2.6% 9.4% -2.9% 57.5 17.2% 7.7% -4.2%
P 08t26) (5910117 (81152  (64t024) (28610984  O1t0255 (90130 (78105
Colon and rectum cancer 0.7 -13.6% 6.5% -0.8% 12.0 -15.4% 5.1% -1.6%
(02t01.3) (-20.1t0 -4.3) (20t011.9) (-52107.9) (3.6 t022.6) (-22.1t0-5.7) (1410 9.4) (-6.6 t0 7.5)
0.2 -11.0% 1.2% -0.5% 4.6 -11.2% 1.0% -1.6%
Breast cancer
(0.1t00.3) (-18.8 10 -0.9) (0.6t02.1) (-58108.2) (2310 8.0) (-19.3 t0 -0.6) (05t01.7) (-7.4107.6)

Abbreviations: DALYs = disability-adjusted life years; PAF = population attributable fraction.

in 2019 were 11.1 (95% Ul 5.7 to 19.5) per 100,000 people and  low-PA-related deaths and a decrease of -18.3% (95% Ul -25.2 to
198.4 (95% Ul 108.2 to 360.3) per 100,000 people, respectively  -5.5) for age-standardized rate of low-PA-related DALYs (Table 1).
(Table 1). Between 1990 and 2019, there was a decrease of -25.9% By sex, in 2019, the age-standardized rates of low-PA-related

(95% Ul -30.9 to

-17.0) for age-standardized rate of deaths and DALYs were similar between males and females (Table 1).
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Across all age groups, the rates of low-PA-related deaths and DALYs
tended to rise with increasing age in both sexes (Fig. S1). However,
due to declining size of the global population with increasing age,
the numbers of low-PA-related deaths and DALYs peaked at the age
group of 80-84 years in both sexes (Fig. S1).

Across the 21 GBD regions, the highest 2019 age-standardized
rates of low-PA-related deaths [34.8 (95% Ul 20.4 to 54.4) per
100,000 people] and DALYs [671.9 (95% Ul 389.1 to 1089.5)
per 100,000 people] were both seen in North Africa and Middle East
(Table S1). While the lowest age-standardized rates of low-PA-relat-
ed deaths and DALYs were observed in Southern Latin Ameri-
ca[3.2 (95% Ul 1.6 to 6.3) per 100,000 people] and Eastern Sub-
Saharan Africa [61.3 (95% Ul 27.9to 132.7) per 100,000 peoplel,
respectively (Table S1). Between 1990 and 2019, the largest per-
centage increase in age-standardized rates of low-PA-related deaths
and DALYs was seen in Southern Sub-Saharan Africa [35.3% (95%
Ul 22.1to51.0)] and Oceania [33.1% (95% Ul 11.4 t0 61.7)], re-
spectively (Table S1). In contrast, high-income Asia Pacific had the
largest percentage decreases in age-standardized rates of low-PA-re-
lated deaths [-57.8% (95% Ul -64.6 to -46.6)] and DALYs [-45.0%
(95% Ul -54.1 to -28.4)] (Table S1).

In 2019, the age-standardized rates of low-PA-related deaths
and DALYs varied widely across all countries and territories
(Fig. 1 and Fig. S2). The highest age-standardized rates of low-
PA-related deaths and DALYs were seen in Qatar [64.5 (95% Ul
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41.31t091.2) per 100,000 people] and Sudan [1176.2 (95% Ul
725.6 to 1775.0) per 100,000 peoplel, respectively (Fig. 1, Fig.
S2, and Table S1). While Argentina was the country with the low-
est age-standardized rates of low-PA-related deaths [1.9 (95% Ul
0.9t04.3) per 100,000 people] and DALYs [34.0 (95% Ul 16.1 to
74.9) per 100,000 people]. Between 1990 and 2019, Uzbeki-
stan had the largest percentage increase in age-standardized rates
of low-PA-related deaths [159.0% (95% Ul 118.8 to 207.0)] and
DALYs [146.6% (95% Ul 98.5 to 195.9)], while Singapore had
the largest percentage decrease in age-standardized rates of low-
PA-related deaths [-62.5% (95% Ul -69.2 to -53.6)] and
DALYs [-57.1% (95% Ul -65.2 to -44.0)] (Fig. 2, Fig. S3, and
Table S1).

Impact of low PA on each disease

Globally, ischemic heart disease was the leading cause of low-PA-
related DALYs [96.4 (95% Ul 33.5 t0 210.8) per 100,000 people]
in 2019, followed by type 2 diabetes mellitus [565.9 (95% Ul 27.2 to
97.6) per 100,000 peoplel, ischemic stroke [31.2 (95% Ul 5.7 to
82.0) per 100,000 peoplel, colon and rectum cancer [12.6 (95%
Ul 3.4 to 24.2) per 100,000 peoplel, and breast cancer [2.4 (95%
Ul 1.2 to 4.2) per 100,000 people] (Table 1). Of all ischemic heart
disease age-standardized DALYs worldwide, 4.3% (95% Ul 1.5 to
9.3) was attributable to low PA; the corresponding proportions were
7.0% (95% Ul 3.4 to 12.0) for type 2 diabetes mellitus, 3.9% (95%

Age-standardised DALY rate
(per 100 000), 2019

*Mll 340t0<100 [ 300 to <350

Bl 100to<150 [ 350 to <450
B 150t0<200 [ 450 to <600
[0 200to<250 [ 600 to <800

[ 250 to <300 Il 800 to 1176.2

Caribbean and central America Persian Gulf

Balkan Peninsula

. Eastern
West Africa  Mediterranean

Southeast Asia

i |-

Northern Europe

o

|

FIG. 1. Map of age-standardized DALY rate attributable to low physical activity for both sexes combined in 2019. DALY = disability-

adjusted life year.
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Percenﬁge change in age-standardfzed
DALY rate (per 100 000), 1990-2019
M. -57.1% to <-40% [ 0% to <10%
B 40% to<-30% [ 10% to <20%
B -30%to <-20% [ 20% to <30%
3 -20% to <-10% HHl 30% to <50%
[ -10% to <0% Il 50% to 146.6%

Caribbean and central America

Persian Gulf
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. Eastern
West Africa  Mediterranean

[~ s

Northern Europe

FIG. 2. Map of percentage change in age-standardized DALY rate attributable to low physical activity for both sexes combined,

1990-2019. DALY = disability-adjusted life year.

Ul 0.7 to 10.4) for ischemic stroke, 4.3% (95% Ul 1.1 to 8.3) for
colon and rectum cancer, and 1.0% (95% Ul 0.5 to 1.7) for breast
cancer (Table 1).

The distribution of diseases that contributed to low-PA-related
DALYs varied by GBD region (Fig. 3). Ischemic heart disease was
the largest contributor to low-PA-related DALYs in most regions, par-
ticularly Central Asia, Eastern Europe, and North Africa and Middle
East (Fig. 3). Type 2 diabetes mellitus accounted for the largest pro-
portion of low-PA-related DALYs in Oceania, Latin America, Carib-
bean, Central and Southern Sub-Saharan Africa (Fig. 3). Moreover,
colon and rectum cancer accounted for a relative higher proportion
of low-PA-related DALYs in high-income Asia Pacific, Australasia,
and Western Europe than in other GBD regions (Fig. 3).

Association between SDI and proportions of overall burden at-
tributable to low PA

Of all age-standardized DALYs globally in 2019, 0.6% (95% Ul
0.3 to 1.1) was attributable to low PA (Table 1). By SDI quintile,
only countries in the high-SDI quintile had decreased proportions of
age-standardized DALYs attributable to low PA during 1990-2019,
while countries in other SDI quintiles had increased proportions in
the same timeframe (Table S1). Fig. 4 depicts the changes in the
attributable proportions across the 21 GBD regions by SDI from
1990 to 2019. Similarly, only the 4 regions with the highest SDI

had decreased proportions of age-standardized DALYs attributable
to low PA during 1990-2019, while other regions tended to have
increased proportions (Fig. 4). Fig. 5 shows the association between
SDI and the proportions of age-standardized DALYs attributable to
low PA across 204 countries and territories in 2019. Across all
countries and territories, as SDI increases, the proportions of age-
standardized DALYs attributable to low PA tended to increase until
SDI is about 0.77, but then decreases with higher SDI. Qatar, Bah-
rain, Saudi Arabia, and many other countries had much higher pro-
portions of age-standardized DALYs attributable to low PA than ex-
pected based solely on SDI.

DISCUSS 1O/ 15
Strong evidence reveals that insufficient PA presents a major global
public health issue. This study aimed to provide a comprehensive
estimation of the worldwide epidemiology of low-PA-generated (less
than 3000-4500 MET minutes per week) disease burden. The pres-
ent findings suggest that since 1990, the contribution of low PA to
deaths and DALYs have increased by 83.9% and 82.9%, respec-
tively, reaching an alarming level of 0.83 million for deaths and
15.75 million for DALYs in 2019.

These findings confirm previous reports implicating low PA as a
major risk factor for decreased life expectancy [4, 5] and the devel-
opment of many adverse health conditions, including cardiovascular
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DALYs attributable to low physical activity (%)

FIG. 3. Regional variation in DALYs attributable to low physical activity in 2019, by cause. DALYs = disability-adjusted life years.

disease (CVD) [17, 18], cancer [19], and diabetes [20]. Inversely,
the beneficial impact of PA has been also confirmed with regard to
the aforementioned diseases [21]. By improving major CVD risk fac-
tors (e.g., cardiorespiratory fitness) and other health outcomes, large
studies have shown weekly aerobic activity of 150 min at moderate
intensity can decrease CVD incidence (17%) and mortality (23%),
along with reduced risk of developing ischemic heart disease (25%)
[22]. A recent meta-analysis including a total of 68,416 breast can-
cer cases concluded being physically active reduces the risk of devel-
oping breast cancer by nearly 13% [23]. Similarly, previous large-
scale follow-up observational studies reported an 18% to 33% lower
risk of developing diabetes in physically active people [24, 25], with
average a 6% lower risk of diabetes for each 500 kcal/week energy
expenditure [26].

The exact mechanisms responsible for the reduced risk of mortal-
ity and developing diseases through an active lifestyle considered to
be complex and multifactorial [27]. However, it is well established
that compared to sedentary lifestyle, regular PA produces a

340 .

kaleidoscope of beneficial biological impacts on pathways targeting
specific endocrinologic, immunologic and metabolic processes [28].
Specifically, enhanced cardiac function, higher heart rate variability,
healthier blood vessels, lower amounts of visceral fat, lower blood
pressure, better lipid profiles (LDL and HDL subfractions), lower mark-
ers of systemic inflammation, and improved antioxidant, immunolog-
ical and endocrinological systems have been previously reported in
physically active populations [27].

Current public health goals focus on reducing disease burden by
extending “healthspan”, and providing extra years spent free of chron-
ic conditions. The highest 2019 age-standardized rates of low-PA-re-
lated DALYs (per 100,000 people) seen in North Africa and Middle
East (= 672), Oceania (~ 512), Tropical Latin America and Caribbe-
an (= 440), central Asia (= 317), and Southern Sub-Saharan Africa
(=300), as well as, alarming increases (1990-2019) in low-PA-relat-
ed DALYs seen in most of Oceania (33.1%), central Asia (30.7%),
Southern (25.7%) and Western (10.6%) Sub-Saharan Africa, and
Southeast Asia (21%) countries indicates an urgent need for the
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development, implementation and fostering of an anti-low PA action
plan in these regions. Previous reports estimate that decreasing inac-
tivity by just 10% could prevent more than 533,000 deaths/year; this
number is projected rise to over 1.3 million through a 25% reduction
[6]. Therefore, disseminating appropriate PA recommendations espe-
cially in population subgroups that are most vulnerable to low-PA-re-
lated disease risk, becomes crucial.

Regarding the impact of age, the rates of low-PA-related deaths
and DALYs tended to rise with increasing age in both sexes. This pro-
gressive higher impact of an inactive lifestyle on older aged adults can
be explained by the gradual decline of physically active lifestyles and
the gradual increase in the disease vulnerability [29]. Recent reports
identify young- and middle-aged individuals as the most attractive tar-
gets for interventions to reduce the onset of noncommunicable dis-
eases and extend healthspan [30, 31]. Therefore, to prevent DALYs
in older populations, it may be advantageous to foster adherence to
an active lifestyle in early age, when organs are not yet damaged.

The development status of regions and countries is one of the im-
portant factors of low-PA-generated disease burden. At the regional
level, regions with the highest SDI largely decreased their proportions
of age standardized DALYs attributable to low PA during 1990-2019,
while other regions tended to have increased proportions in the same
timeframe. This phenomenon suggests different transitions in PA and
related disease spectrum across regions with various development
status over the last decades. At the national level, a positive associa-
tion was inversed from an SDI of about 0.77, where the age-stan-
dardized population attributable fraction (%) was highest and started
to decrease. Therefore, it is recommended that a global anti-low PA
action plan could be initially implemented in regions with an SDI of
around 0.77.

While the results of our investigation provided a comprehensive
estimation of the global disease burden attributable to low PA, it is
important to point out certain limitations. First, PA data were mostly
based on self-reported assessment methods (e.g., IPAQ, GPAQ ques-
tionnaires) known to be subject to certain biases [32]. However, giv-
en that PA data collected using objective methods (i.e., accelerome-
try) are mostly only available for high-income countries, utilizing these
types of tools could make cross-country comparisons difficult. For
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more comparable results, a larger scale of PA data collected using ob-
jective methods could be warranted. Second, our analysis included
only adult populations (aged >25 years) and it is well documented
that PA levels can differ between different age groups [32, 331. PA
data in individuals younger than 25 years are needed to develop a
more comprehensive understanding of low PA's overall impact on the
global burden of disease. Third, PA data were not available for all
countries and years. However, statistically robust and sound approach-
es have been applied in GBD 2019 in order to overcome data scar-
city in some countries and deal with uncertainty.

CON C LU SO /N S 50000000
Low PA is a an important risk factor of the considerable disease
burden across the globe and seems to contribute to 0.6% of all age
standardized DALYs globally in 2019. The extent of disease burden
attributable to low PA varies substantially by age and across countries
and is strongly associated with development status. Therefore, ef-
fective and targeted initiatives to promote PA within different age
groups and countries are urgently needed. Importantly, taking into-
consideration the contribution of multiple risk factors to disease bur-
den, strategies to reduce global disease burden should not be only
limited to promoting PA, but should also consider other risk factors
identified in previous GBD studies [7, 111.
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TABLE S1. Age-standardised Deaths and DALYs attributable to low physical activity for both sexes combined in 2019 and percentage
change from 1990 to 2019, by SDI quintile and location.
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Madagascar 40 (L6 1092 11.5% (-145t0  0.33% (0.14 to 51.6% (27.9 to 70.0 (29.9 to 11.0% (-12.7t0  0.15% (0.06 to 77.0% (51.0 to
8 o ' 43.5) 0.75) 71.8) 169.4) 39.9) 0.35) 106.0)
Malawi 41(18184) 6.1% (-15.2 0 0.34% (0.16 to 77.4% (44.9 to 74.1 (33.8 to 4.1% (-15.4 to 0.15% (0.07t0  104.1% (67.5t0
o ’ 33.9) 0.69) 119.8) 153.8) 29.2) 0.30) 152.2)
— My MBI 026%01lt  595% (@0t 756(0b  370%@Ib  01% 0050  904% (78t
¢ S el 75.2) 057) 93.6) 1719) 74.0) 0.25) 1303)
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i (lipeg 13663830 0%l BA%G9EL  547(ET0  202% (396 013% 006l 84% LBl
ALAT00 123) 0.66) 133.8) 1125) 13) 0.28) 131.6)
Somai bspgy SF6C1830 02%0100  4B4% (990  GL1GB4L  41% (1850 010% 0040 610%BL9%
D LoTe 37.1) 0.50) 83.8) 160.0) 34.0) 0.24) 93.0)
32% (201t 027% (0.12t0  432% (168 to 48% (18010 0.10% (0.05t0  553% (268 o
South Sudan 321410 7.0 ) 05 s B0@E016E T o) o9
United Republic of 36 (161 7.9) 22.9% (-1.7t0  0.34% (0.15t0  92.0% (56.0 to 62.3 (27.6 to 23.2% (0.7 to 0.14% (0.06 o 117.7% (81.2 to
Tanzania o ' 51.2) 0.74) 134.4) 135.1) 48.7) 0.30) 158.6)
o s MTET50 030%014  LBS% (190 62008300 167% Ch4te  013% (006t 1549% (11260
g ALl 151) 062) 172.4) 129.9) 15.0) 027) 2121)
- 3Gapg 168990 05%026  J21%(980 1656470  140% (130 025% 01200 %09% (6530
S UAT 515) 1.05) 115.1) 2738) ") 0.50) 138.3)
Southern Sub-Saharan 158 (8.7 10 26.1) 35.3% (22.1 to 130% (0.70t0  28.6% (16.1t0 3003 (161.1t0  25.7% (13.2t0  0.57% (0.30to  29.4% (15.4 to
Africa ©161102. 51.0) 210) 131 516.9) 407) 097) 155)
s 960y BEO40  127%080  486% @20 L7009  486% (1276 061% 03t 645% (263t
JVR095 94.9) 233) 80.0) 653.7) 99.6) 113) 90.8)
1009% (525t 0.62% (030t  287% (65t 2633 (123210  104.8% (55610  0.29% (0.13to  381% (135t
Lesotfo 138660258 168.3) 1.12) 578) 5135) 172.2) 0.56) 69.5)
i 187(101t0  13.0% (83t  153%(083to  20.6% (12910 3668 (199.6t0  127% (8610  076% (041t  30.4% (147 1o
326) 388) 262) 517) 655.5) 419) 1.31) 54.4)
. 317% (184t 147% (080t  27.3% (148to 3197 (173210 195% (B4to  0.64% (03410  284% (13210
South Africa 1670310263) 475) 235) 122) 540.5) 353) 1.08) 16.6)
ot 2091121 552% (157t 130% (068t  32.1% (11810  433.1 216410  60.4% (21810  064% (032to  35.4% (13310
39.7) 106.0) 228) 573) 799.8) 114.2) 1.15) 614)

. 366% (7.0t 048% (022t  223% (20t 1335608t  454% (169t  023% (010to  37.1% (138t
Zimbabwe 12820152) 743) 1.01) 52.4) 277.4) 799) 0.46) 725)
Western Sub-Saharan 92 (4510 17.5) 8.1% (-9.5 to 0.77% (0.38 to 51.3% (26.8 to 165.0 (79.6 to 10.6% (-8.1 to 0.31% (0.15 to 69.7% (42.3 to
Africa GO0 26.9) 1.45) 735) 3113) 303) 057) 97.9)
- Uiy DI040 O7L0O3TL  S2%G2lb  I25GL8L  194% (350 034% 016l 782%US0l

caalte 41.0) 1.52) 875) 3428) 188) 0.64) 117.8)
ki s 0apy D5eE80 0A%0I8L  829% (6350 %5060 288% 6Bt 016%0076  1049% (01t
LA 56.6) 083) 125.4) 204.5) 59.7) 0.34) 149.6)
Camerann L3670y %620 08% 040 561%G3lo 2070850  301%(L06  039% (0196 788% (0Tt
SIS 65.5) 1.67) 882) 102.0) 758) 0.74) 115.6)
701% (70t 121% (059t  783% 443t 1692(819t  7L1% (389t  057% (027t0  130.3% (86.7 to
Cabo Verde S7(481013.4) 136.6) 241) 149.5) 325.4) 125.3) 1.10) 2017)
166% (3210 048% (022t  447% (44t 1250 (572t 21.8% (0610  0.20% (0.09t0  658% (399to
Chad 67300140 14.4) 1.00) 723) 259.7) 51.0) 042) 98.6)
o 22% (14710 081% (038to  405% (204t 1849 (87310  7.0% (134t  036% (017t  59.0% (339 to
Cote d'Ivoire 13670195 28.1) 1.58) 719) 365.7) 35.9) 0.71) 99.7)
. 324% (It 087%(04lto  615% (367t 1797 810t  363% Blto  040% (018t  91.6% (563 to
Gambia 102(4710203) 709) 1.69) 976) 366.4) 76.1) 082) 138.2)
o U567y HEEET0 10%0490  751%60lo 2800210 302% (L7t 045% (021 984% @561
PSS 69.1) 1.92) 108.6) 392.9) 77.4) 0.85) 143.0)

e 5assy AU%30 05%026  602%G66 1616300 282% (76 023% (0l SL9% (646l
200D 56.5) 1.09) 916) 2818) 616) 0.46) 128.0)

o 136205 BT 076%0360  T06% @220 2410760  135%C1016  036% 016 923%El5h
22108 185) 1.49) 108.8) 1379) 47.0) 0.72) 1328)

ot 04aons ‘EEC190  09% 0450 SL4%6370 197804600 106% 1096 041% (019 1516% (105710
RIS 39.0) 177) 131.4) 375.0) 1356) 0.79) 2143)

i i3Giniy [ZeHI250 0S%026  E5%G5h 4640 104% (9B 020% 000  828% 6271
SIS 318) 1.07) 97.0) 2376) 37.0) 0.39) 1208)

Mot 198(113t0  -164% (308t 220% (126t0  419% (200t 3689 (2108t -186% (-333t0  101% (0.58t  44.1% (205 o
311) 22) 3.44) 68.3) 503.0) 1.9 1.58) 735)
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N 80070y OSFeCIB3  08%02b  E65% (65 14026400  64% (13400 025%(lllo  %98% (66310
g DL 304) 1.27) 105.4) 286.1) 33.0) 0.49) 147.8)

N s8Usnleg O3 B20 077%03B  M0%113L 1410290 03% (290  029% Ol 570% (3500
g 2100 27.0) 1.47) 705) 296.6) 28.1) 0.56) 92.1)

N 410% (167t 100% (045t  763% (479t 1727 (8lAto  43.2% (1891t  0.49% (02310  121.2% (86.8 to
Sa0 Tome and Principe 9.9 (4.51020.0) 715) 1.97) 1148) 344.9) 73.0) 0.98) 167.2)

Soronl Ls6anoy Ll LIB%O5T0  544%G090  219(4l  80% LGl 055% (026  768% U580
8 2 el cL 300) 2.15) 87.9) 1335) 355) 1.01) 119.3)

o Loone 0302019 SZPHI0SL 071%03Bb  5T% (220 18204200  136% (870 028% 013k 825% (2710
S 138) 1.43) 89.0) 3288) 1856) 0.55) 125.9)

- 05y V1% (B30 0RO 4LI%(30L  160U53b  140% (55 034% (16l 603% B84l
) QA 378) 1.55) 673) 346.9) 136) 0.68) 93.4)

o 25% (2251 1.05% (04910 568% (296t 1160 (537t  89% (150t  045% (021to  86.5% (50.0 o
AL T A DA 38.6) 2.00) 114.0) 232) 53.0) 0.84) 153.0)

Boluia (Purnationl State ¢ o oo 197% (B3t L0D% O4dto  777% @43to 167588t 203% (890  047%(020b  1121% @21
of) DI 65.9) 1.97) 1329) 3147) 65.5) 091) 179.1)

- 8109015y DFCS0  128%06lb  SB8%EBIL  1B503lh 2% W90 08% 020  193% UEBL
AT, 77 2.48) 108.9) 295.4) 83.0) 1.07) 137.2)

. 5 0ngy DF%ERSD 0% 04 2% (83 SBBUOIG  T8% (3300 039% (0190 743% (48l
2R 10e 18.0) 1.87) 110.2) 169.8) 385) 0.73) 154.0)

I — 202(1331  -375% (44810~ 3.19% (211t  -04% (-122t0 4422 (282810 -30.6% (-388to- 151% (098t  7.7% (57t
P 283) 23) 447) 222) 640.5) 15.5) 218) 31.0)

S 204 (1351  -384% (45510~ 3.23% (21310  -0.7% (12410  448.6 (286910 -311% (-304to- 153% (09910  7.7% (5810
28.6) 2.2) 450) 217) 645.8) 16.1) 2.20) 308)

_ ssaspiop CLER36L 15%0I00 3% (5L 260400 495%B50  06#% (028l 64I% 2310
guay 2B 9028) 2.99) 87.0) 346.3) 1108) 1.25) 123.0)

o 57% (18310 124% (05810  30.1% (144to 1644 (755t  -31% (154t  060% (027t  33.7% (182t
Central Latin America 7.7 (3.6 to 15.5) 10.0) 242) 51.4) 318) 106) 113) 52.1)

oo iy JLS%CBI0- LO% 0420 185% (210 10350445tk 208% (3040 045% 0200  2B5% (Bl
SEITD 10.6) 213) 199) 2105) 19) 088) 612)

Costa e 0206y -1BIFCBI0 06%0240  34% (168 (020540  -65% (281t 02/% 0120  94%CI30b
2EL100. 13.9) 1.43) 358) 128.7) 25.4) 0.58) 126)

 Salvado pegy BTPH20 065%020  T64% (68 803GLlL  4LE% (600 028%(Ollto  1085% U241
<ot 102.0) 1.49) 151.9) 176.9) 106.4) 061) 192.9)

Sustoma 2008105y U%EIBSD 02%0I06  1021% @6 3850536 153% (2540 010% 000 1045% 61710
2 et. 975) 0.62) 2276) 90.2) 9838) 0.26) 2407)

Honduras gl PFES0 0MLOISH  T26% (56 8270220  537% (86 025% (100  %83% (663l
S EST 132) 132) 127.6) 188.4) 96.5) 0.58) 151.1)

oo LaGapy LS%C2T0 173%080  389% (%40 2511370  08% LGl 087% 0406  341% L4t
LAt s 19.7) 3.28) 526) 1613) 15.6) 1.61) 506)

Ncarasts 60020y BIEEI0 08%03l  B6%Ge4L  60GB20  631% (D00 036% 014t 1228% (6350
g Dec i 147.1) 1.99) 144.7) 2175) 107.1) 0.78) 179.2)

i W02ney BB 08%0250 1% (Sl 56IC350  53% (24t 024%0100  268% (b
DA 396) 1.39) 726) 117.5) 503) 0.49) 75.7)

Venezuela (Bolivarian 16 (1710 113) 1.6% (-22.7 to 0.68% (0.26 to 18.4% (-4.1t0 849 (34.1t0 3.0% (-20.6 to 0.29% (0.12 to 18.3% (-3.6 to
Republic of) A 379) 1.61) 185) 198.7) 359) 0.66) 155)

o 26.1% (42310 053% (026t  10% (212t 628327t  -119% (35610 026% (0.13t0  156% (-15210
S IMEDELIELS) A 5.5) 1.04) 16.0) 1213) 298) 0.49) 715)

_ 9090ay “0O%EUS0 030% 014t -ILT% (B4t 340U616  254% 54 015%006h  -50% (306l
G J IR 71) 0.67) 36.8) 719) 13.5) 029) 16.1)

e 20600 VERHESD LO7%0580  138% (1230 L2164 95% (330 082% 0276 299% (34l
o100 5.0) 202) 727) 205.4) 39.6) 0.93) 100.6)

et 6808015 DI04 L% 01% 1940 14068800 -143% (3600 054% (0246  88% 155k
euay CLEEI0 L 29) 2.28) 37.) 262.6) 25.4) 1.05) 60.2)
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. 207 (116t -17.6%(290t0- 273% (L5410  32%(-5.1to 4389 247010  -41% (-174t0  126% (07210  18.8% (7710
33.0) 29) 427) 16.5) 726.3) 12.5) 2.08) 35.0)

s and Barbu 204125t  -06% (148t  3.13% (183t  11.0% (21t 4150 (238210  53% (104t  161% (09210  19.1% (3210

g 329) 18.9) 470) 299) 656.9) 2.0) 254) 407)

oo 178(10.1t0  -19.8% (32910 - 235%(135t0  -58% (-141to  3926(2233t -89% (236t  125% (072t  2.0% (-83 1o
283) 22) 3.64) 68) 653.0) 10.2) 203) 17.4)

abados 2414310 -199% (3291t0- 349% (221to  -7.3% (171t0 4658 (282610  -94% (23510  179% (110to  3.0% (7.7 o
345) 36) 5.04) 8.0) 713.9) 79) 2.70) 18.8)

e 184 (105t  -49% (20610  264% (155t  3.6% (99t 3954 (2241t  157% (481t  131% (074t  27.9% (79t
285) 23) 410) 276) 653.2) 18.0) 212) 60.4)

_— 042y 5% (281~ 2% (8700 -160% (261t 2726(16201 494% (58500~ 142% (08kto -232% (34300-
AeLoss 15) 4.89) 05) 1313) 335) 219) 22)

315% (4320 298% (15810  -120% (22210 3339 (1827t0 -199% (-34.0to- 149% (0.83t0  0.4% (129t
Cuba 165 (8610 26.6) 135) 183) 55) 564.1) 0 239) 212)

— 2011181  -117% (26010  246% (143t  -25% (-l44to 4288 (239410  18% (150t  129% (073to  5.2% (-84t
33.4) 105) 373) 17.3) 7106) 25.2) 207) 255)

T 2771461  418% (139t  362% (198t  413% (283to  557.1 (285310  58.9% (26210  173% (094to  85.7% (65.3 1o
4 16.7) 79.2) 5.74) 59.0) 968.6) 99.7) 282) 111.5)

- 242138t -150% (26310 294% (169t 79% (-5.1t0 4827 (259210  -5.1%(-192t0  158% (089t  18.1% (2010
380) 39) 452) 308) 8015) 15.8) 261) 132)

e 3510192t -39% (238t 3.11% (175t  263% (121t 7296 (389.1to  43% (-172t0  1.67% (0.89t0  346% (174t
i 58.4) 25.) 4.98) 509) 1273.9) 349) 281) 615)

i 2761391 -108% (291t 217% (L10to  26.1% (115t0 5338 (272610  -86% (25910  100% (051to  36.9% (20.5 1o
182) 124) 367) 478 999.2) 13.8) 1.76) 50.6)

i 242 (1451t  86% (116t  380% (237t  142% (09t  507.5(2994t0  236% (26t  189% (Ll4to  30.1% (161t
36.4) 38.0) 5.48) 325) 786.7) 519) 289) 192)
. 431% (571t~ 299% (18810  -87% (234t 35452057t -21.8% (39710  160% (097t  56% (-143to
Puerto Rico 137 @0%w2LD) 237) 442) 15.4) 564.1) 2. 242) 343)
St s and Novis 207 (1381  -30.1% (47810- 277% (15910  -7.0% (-174t0  479.4 (268210 -30.9% (42010~ 148% (08210  -2.8% (-16.4 10
395) 2.9) 432) 12.1) 768.4) 13.6) 237) 18.1)

St Luci 199 (113t0  -37.0% (46.6t0- 281% (166t0  -80% (187t 4347 (2383t -217% (-338to- 151% (086t  0.5% (-12.0to
31.0) 235) 1.26) 85) 709.0) 57) 2.44) 17.6)

Saint Vincent and the 28.8 (16.3 to -11.8% (-22.6t0  3.43% (1.98 to 3.0% (-7.4 10 559.3 (3104t0  -1.2% (-148t0  1.76% (0.9 to 15.4% (2.3 to
Grenadines 15.1) 41) 5.23) 19.8) 9082) 16.7) 285) 35.4)

Suame 201112t -104% (25510  259% (149t 9.1% (4210 4685 (2610t  9.2% (-103to  138% (076to  33.6% (13210
3.1) 15.3) 4.04) 345) 7817) 126) 2.25) 673)

S 329(187t  -263% (-432t0- 476% (294t  9.1% (28t 7336 (412710 -17.3% (34610  251% (14810 63% (-7.7to
¢ 50.8) 39) 6.96) 279) 1184.9) 62) 382) 21.9)

United States Virgin 183 (95 0 315) -3.5% (22410 2.35% (122t 33% (-13.5t0  311.2(1679t0  2.6% (-18.7 to 1.10% (0.59 to 15.8% (-6.2 to
Islands S0 35 29.3) 4.06) 36.6) 552.9) 403) 1.96) 55.8)

311% (38710~ 202% (L02t0  52%(-33to 2040 (109910 -292% (-38.7to- 0.85% (045t  40% (7.8t
Lol 132680238 ) 4 3.66) 19.0) 37856) 132) 1.55) 2556)

Moo 6301ey SSEC000 1L  493% (04 168633 48% 1Bt 051% 020  5LI%GLIG
ST 30.0) 2569) 70.4) 26.0) 30.0) 1.03) 75.8)

_ _ 124% (9910 196% (096t  383% (169t  217.0 (111610  14.0% (113t0  0.90% (04610  44.2% (181t
Bosnia and Herzegovina 134 (6.6 10 25.2) 523) 3.65) 75.9) 4168) 589) 171 93.4)
i 6861 nyy DIECB50 LE%090  00% (406 20802030 -175% 36t 082% 0420 21% 04

8 © 611095 15) 362) 202) 1722) 30) 1.57) 19.2)

. 314% (441t~ 187% (09410  80% (4lto 1509 (85.9t0 -288% (-42.1to- 073% (039t  25% (125t
Croatia 1105410 204) 141) 338) 27.8) 293.6) 78) 1.36) 25.8)

. 386% (518t~ 243% (12410  133% (69t 2138 (1165t -33.1% (-4881to- 101% (056t  4.1% (174t
Crechia 132(6700242) 213) 439) 104) 389.3) 92) 1.79) 36.3)
e 04610 1gy 2403 1% 070 178% (006 19262100 -271% (40800~ 065% 035t 120% 67 o

gary AL 108) 293) 377) 301.9) 70) 1.22) 36.5)
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. 220% (18t 219% (108to  36.1% (19710 2897 (145910  152% (44t 1.04% (054t  49.5% (303 to

North Macedonia 23 (3810 336) 18.1) 1.26) 56.2) 5502) 11.4) 1.99) 740)
194% 31t 144% (069t  190% (.1to  181.8(927t0  207% 47t  073% (038to  348% Q2ldto

Montenegro 0861208 122) 271) 36.1) 3383) 115) 136) 525)
46.0% (54610 - 205% (105t0  -113% (213to 1983 (1064t -444% (-5.0t0- 0.87% (047t  -15.2% (273 to

Poland 1196110208 34.0) 3.66) 6.0) 342.5) 287) 1.53) 87)

ot 15808020y T30%(B80- 220% (096  128% (04 BLLABL -180%(S21b- 089% 04  183%GTb

S0 7.4) 3.99) 307) 1307) 02) 161) 382)

. 0% (167t 213% (105t 218% (9610 2431 (1234t  -57%(-219t0  0.96% (049t0  30.6% (160t
Serbia 174 @41033.1) 202) 102) 38.0) 156.7) 15.3) 177) 51.1)

. 267% (399t 221% (105t 147% (@4t 2025(1021t -29.9% (-43.1to- 0.87% (044t  2.1% (-119to
Slovaa 138 (6410269 9.4) 412) 338) 384.7) 115) 1.65) 23.9)
Soveia G5 Qangg TECR0I0- 124%0860 14% (B4 93l 8% (54T~ 051% 0281  51% (254l

218010, 25.1) 2.28) 21.4) 177.4) 13.1) 0.90) 226)
104% (206t 206% (095t 6.9% (35t 2326 (108210 -114% (-214t0  073% (034t 4.4% (5.7 o

RN DGR 10 3.93) 182) 173.8) 0.0) 147) 14.9)
27% (15810 256% (Ll4to  186% (67to 2657 (1186t  33% (162t  094% (042t  24.3% (11110

Belarus 218310338 239) 482) 32.1) 535.7) 25.8) 1.85) 378)

. 507% (62710~ 175% (08210  -142% (30810 1348 (67810 -493% (-61.1to- 059% (029t -19.1% (-34.9 to
Estonia 10281198 3.4) 332) 130) 201) 309) 114) 59)
Lt 24111t -241% (35010 - 328% (L6610  111% (10t 3021 (157610 -232% (347t~ 116% (05910  105% (2310

39.0) 83) 5.55) 296) 553.4) 62) 2.05) 304)
e 233 (11810  -200% (32410~ 350% (L7810  87% (20to 3014 (156110 -215% (:337to- 118% (060t  5.1% (5210
100) 35) 5.99) 26.4) 548.0) 19) 211) 216)

. -300% (-3881t0- 222% (097t 44% (52t 2247 (103710 -245% (-336t0- 079% (03710  7.6% (2610
Republic of Moldova 16507210 31.7) 19.6) 123) 16.5) 1462) 125) 1.54) 215)

. . 129% (248t 215% (L04to  95% (2310 2315(1103to  -155% (266t 075% (036t  3.9% (7310
Russian Federation 74@30320) 26) 3.98) 24.4) 154.9) 0.0) 1.48) 18.1)

_ 09% (218t  161% (063t  -17% (209t  2241(913to  30% (174t  063% 026t  2.2% (15810
Ukraine 153 (621033.3) 19.7) 3.40) 15.3) 182.6) 2.) 1.35) 18.5)
North Africa and Middle 348 (20410  -15.1% (230t~ 450% (26410  25.7% (15910  6719(389.1to  -0.6% (201t  2.16% (128t  43.3% (28410
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s 177(105t  -50.1% (55810~ 4.42% (26410 -144% (221t~ 337.2 (208410 -43.4% (50810~ 178% (110t0 -254% (-339t0 -
25.9) 123) 6.32) 31) 504.5) 316) 264) 115)

Vonacs 13600 gy M- 226% (L2000 234% (3420~ 023(B8L 2% 106 036% 0550 -153% (21t
2 (0010 2. 142) 3.59) 6.0) 3263) 39) 1.53) 97)

46.0% (560to- 100% (044t -212% (35810  708(325t0 -827% (-552t0- 038% (0.1810 -268% (42410 -
Netherlands 1420088 297) 1.98) 29) 136.6) 216) 0.72) 09)

s 800201y 5% B2 203% (L05 -233% (343t LOI@52 -478% (5620~ 082%(045b  280% (42l
y S0 393) 3.38) 0.1) 249.9) 243) 1.35) 40)

509% (-631t0- 259% (14710  -173% (32510  2215(1307 10 -42.1% (54210~ 1.13% (067t -114% (284 to
Portugal 1146410 181) 1056) 4.10) 83) 3453) 226) 1.79) 18.3)

_ 285% (-503to- 207% (L13to  -113% (212t 1501 (862t -135% (-37.0to  0.83% (0481  -33% (-19210
San Marino 862019 22) 3.29) 35) 2746) 16.6) 1.35) 17.9

o 6l 12s PL0%(88B0- 198% (050 -180% (3l4l0 1876810 -37.3% 48700~ 088% (0900 -121% (2670
P 002 383) 3.20) 10) 265.4) 19.0 1.46) 13.0)

Sueden 36301y DOl 185% 084 258% (34t~ 1B167200 474% 561t~ 0.66% (032t -319% (42910
2001025 387) 3.47) 6.9) 2193) 282) 1.23) 72)

_ 515% (57.0to- 222% (L15t0 -18.8% (28210~ 1344 (753t -45.1% (-5291t0- 0.77% (04210 -22.4% (:33.0%0 -
Swizerland 7800129 123) 3.64) 30) 238) 292) 1.25) 20)

o 546% (-595t0- 209% (113t -30.1% (37.610- 2020 (115810 -427% (-53.1t0- 0.97% (055t  -259% (-383 to
United Kingdom 976310160 151) 33) 15.0) 3374) 18.9) 1.59) 19)

— 036010150 9% (5130 23% (20 -165% (3000 1666052 -406% (523%- 085% 04Tl -205% (3620
2 U0, 342) 381) 7.9 272.4) 16.3) 1.39) 12.1)

sl ol aon ey OLE% 96 233% (L2706 207%(BIb 1653049 -419% (Shll- 085% 048l 22.9% (38310
4 BIH028 36.6) 3.77) 18) 2705) 18.0) 139) 9.0)

351% (46710 241% (12810 55% (127t 1739 943t -332% (-4681t0- 084% (045t  -7.7% (26210
New Zealand 104640174 13.4) 402) 39.9) 294.2) 59) 1.42) 29.8)

Abbreviations: DALYs = disability-adjusted life years; PAF =

population attributable fraction; SDI = Socio-demographic Index

a BioLoay oF SporT, VoL. 40 No3, 2023 855



