N

N

Direct and Indirect Effects of Prolonged Exposure to
Long Working Hours on Risk Stroke Subtypes in the
CONSTANCES Cohort
Marc Fadel, Grace Sembajwe, Jian Li, Annette Leclerc, Fernando Pico, Alexis

Schnitzler, Eric Richard Fadel, Yves Roquelaure, Alexis Descatha

» To cite this version:

Marc Fadel, Grace Sembajwe, Jian Li, Annette Leclerc, Fernando Pico, et al.. Direct and Indirect
Effects of Prolonged Exposure to Long Working Hours on Risk Stroke Subtypes in the CONSTANCES
Cohort. Journal of Stroke, 2025, 27 (1), pp.154-157. 10.5853/j0s.2024.02586 . hal-04960993

HAL Id: hal-04960993
https://hal.science/hal-04960993v1
Submitted on 21 Feb 2025

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License


https://hal.science/hal-04960993v1
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr

oS

JOURNAL OF STROKE

Check for
updates

Journal of Stroke 2025;27(1):154-157
https://doi.org/10.5853/j0s.2024.02586

Letter to the Editor

Direct and Indirect Effects of Prolonged Exposure to
Long Working Hours on Risk Stroke Subtypes in the

CONSTANCES Cohort

Marc Fadel,' Grace Sembajwe,” Jian Li,’ Annette Leclerc,’ Fernando Pico,”® Alexis Schnitzler,
Eric Richard Fadel,' Yves Roquelaure,' Alexis Descatha"®

'University of Angers, CHU Angers, University of Rennes, Inserm, EHESP, Irset (Institut de recherche en sante, environnement et travail)-UMR_S

1085, Angers, France

’Department of Epidemiology and Biostatistics, Department of Environmental and Occupational Health, Indiana University School of Public

Health at Bloomington, IN, USA

*Departments of Environmental Health Sciences and Epidemiology, Fielding School of Public Health, School of Nursing, University of California,

Los Angeles, CA, USA
*Inserm, UMS 011, Villejuif, France

*Neurology and Stroke Unit, Versailles Mignot Hospital, Le Chesnay, France
%Versailles Saint Quentin en Yvelines Paris Saclay Univ, Versailles, France

’PRM Department, Hopital Lariboisiere-F.Widal AP-HP, Paris, France

®Department of Occupational Medicine, Epidemiology and Prevention, Donald and Barbara Zucker School of Medicine, Hofstra University

Northwell Health, New York, NY, USA

Dear Sir:

Long working hours (LWH) have been identified as a leading
cause of work-related mortality and morbidity." Although their
associations with health effects are low to moderate, the high
prevalence of LWH makes them a significant occupational health
risk.> Earlier evidence has suggested elevated risk of stroke among
workers with prolonged exposure to LWH, but differentiating
stroke subtypes and causal pathways have become a key focus
of research.” Particularly, a couple of recent studies have high-
lighted a potential difference in association regarding ischemic
and hemorrhagic stroke.** The aim of this study was to estimate
the direct and indirect effects of exposure to LWH on the risk
of ischemic and hemorrhagic stroke through cardiovascular risk
factors using structural equation models.

Baseline data from CONSTANCES (CONSulTANts des Centres
d'Examens de Santé), a French population-based cohort were
used. Details on the cohort are available elsewhere.® All partici-
pants who had completed the baseline questionnaires and who
were identified in the National Health Data System (Systéme
National des Données de Santé, SNDS) were included. Partici-

pants with a personal history of stroke before their inclusion were
excluded. All study participants provided written informed con-
sent prior to enrollment with appropriate institutional review
(Angers University Hospital Ethics Committee, approval #2021-
186). For CONSTANCES, all procedures have been approved by
the Institutional Review Board (IRB) of the French Institute of
Health (Inserm) (Opinion n°01-011, then n°21-842), and autho-
rized by the by the French Data Protection Authority (“Commis-
sion Nationale de I'lnformatique et des Libertés,” CNIL) (Autho-
rization #910486).

Age, sex, smoking habits, family and personal history of car-
diovascular diseases, socio-professional status according to the
French classification, and exposure to LWH were collected from
the questionnaire at baseline. LWH were defined as self-report-
ed working time >10 h/day for at least 50 days/year. Duration
of exposure to LWH was categorized by a period of every 5 years.
The initial health examinations by medical professionals and the
linkage to SNDS were used to identify diabetes, dyslipidemia (hy-
percholesterolemia or hypertriglyceridemia), and high blood pres-
sure status according to validated algorithms (Supplementary
Table 1). The SNDS is a national healthcare database and con-
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tains data from the hospital discharge database and healthcare
related reimbursement in France. Cases of stroke were retrieved
during the follow-up period (until 2022) using the SNDS data-
base and were categorized as hemorrhagic (160-61-62 except for
1604/1605/1621) or ischemic (163-64 except for 163.6) using the
International Classification of Diseases 10 (ICD-10). Only the first
new case of stroke during the follow-up was considered.
Associations between LWH and stroke were examined using
crude and adjusted multinomial logistic regression models, ad-
justing for cardiovascular variables. All analyses were stratified
on sex. Missing data were imputed in a sensitivity analysis us-
ing multivariate imputation by chained equations. A conceptual
structural equation model was created based on current knowl-
edge between LWH and cardiovascular risk factors, which were
considered as mediators in this analysis (Supplementary Figure 1).
This method allows for studying the relation between variables,
especially identifying mediating factors, testing hypothesized
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structures, and assessing complex relationships between vari-
ables through their correlations.® The aim is to construct, based
on a hypothesized graph of measured and latent variables as
well as their casual links, the linear model that most closely yields
the observed matrix of cross-correlations between variables. The
quality of the model is roughly reflected in how much correla-
tion is explained by the model. Variables were standardized or
binarized for categorical data. Adequation of models was esti-
mated using usual indicators (root mean square error of approxi-
mation, standardized root mean square residual, comparative fit
index, and Tucker-Lewis Index). Direct and indirect effects were
estimated from the models and 95% confidence interval with
bootstrapping. All analyses were carried out using R software
(version 4.3.0; R Foundation for Statistical Computing, Vienna,
Austria) with the following packages: compareGroups, mice, la-
vaan, and manymome.

From 2012 to 2022, 174,925 participants were free of stroke

Multivariable multinomial regression analysis according to stroke subtypes

Male Female

Ischemic stroke

Hemorrhagic stroke Ischemic stroke Hemorrhagic stroke

Adjusted OR (95% Cl)

Adjusted OR (95% Cl)

Adjusted OR (95% Cl)

Adjusted OR (95% Cl)

Age (yr) 1.08 (1.06-1.09)
Body mass index
25-30 kg/m® (vs. <25 kg/m?)

>30 kg/m” (vs. <25 kg/m?)

0.81 (0.62-1.07)
0.72 (0.48-1.06)

High blood pressure status

Yes (vs. No) 1.41 (1.06-1.86)
Diabetes status

Yes (vs. No) 1.06 (0.69-1.63)
Dyslipidemia status

Yes (vs. No) 1.06 (0.82-1.38)
Familial history of cardiovascular diseases

Yes (vs. No) 1.29 (0.83-2.00)
Smoking

1.09 (0.83-1.43)
1.64 (1.10-2.46)

<30 pack-years (vs. O pack-years)
>30 pack-years (vs. O pack-years)
Occupation

Self-employed/chief executive officer/professional 1.11 (0.82-1.52)

(vs. High-skilled white-collar)
1.34 (0.88-2.05)
1.45 (1.00-2.11)

Low-skilled white-collar (vs. High-skilled white-collar)
Blue-collar (vs. High-skilled white-collar)
Long working hours exposure
0.87 (0.48-1.57)
1.18 (0.69-2.00)
1.16 (0.85-1.58)

5-10 years (vs. <5 years)
10-15 years (vs. <5 years)

>15 years (vs. <5 years)

1.08 (1.05-1.10)

0.90 (0.55-1.46)
0.61 (0.29-1.31)

1.73 (1.04-2.89)

1.14 (0.53-2.46)

1.13 (0.71-1.80)

0.73 (0.26-1.99)

0.85 (0.54-1.36)
0.67 (0.27-1.63)

1.16 (0.67-2.03)

1.24 (0.56-2.74)
1.43 (0.72-2.85)

2.75(1.38-5.49)
2.36 (1.11-5.02)
1.08 (0.58-1.99)

1.06 (1.04-1.08)

1.14 (0.73-1.76)
1.71 (1.05-2.79)

2.01 (1.33-3.03)

0.60 (0.22-1.66)

1.07 (0.72-1.59)

1.11 (0.60-2.08)

1.04 (0.72-1.52)
1.73 (0.79-3.83)

0.71 (0.43-1.19)

0.97 (0.64-1.47)
0.71 (0.25-1.99)

1.38 (0.64-2.99)
0.29 (0.04-2.09)
0.60 (0.24-1.48)

1.04 (1.01-1.07)

0.86 (0.48-1.55)
0.89 (0.43-1.85)

1.73 (1.00-3.03)

1.33 (0.46-3.84)

1.46 (0.85-2.51)

1.53 (0.73-3.22)

1.13 (0.67-1.89)
3.52 (1.52-8.14)

0.97 (0.48-1.94)

1.47 (0.81-2.66)
2.35(0.87-6.36)

2.25 (0.95-5.31)
1.16 (0.28-4.80)
1.29 (0.51-3.31)

OR, odds ratio; Cl, confidence interval.

*Multivariable models are adjusted for age, body mass index, high blood pressure, diabetes, dyslipidemia, smoking, and occupation.
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70%
(0.007 [0.006; 0.008])

Cardiovascular factors
(high blood pressure,
diabetes, age, body mass index,
dyslipidemia, smoking)

40%
(0.004 [0.002; 0.005])

Cardiovascular factors
(high blood pressure,
diabetes, age, body mass index,
dyslipidemia, smoking)

Long-working hours

Long-working hours
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4 30%
~.. (0003 [-0.005;0011])

Ischemic stroke

60%
~ (0.006 [-0.001; 0.014])

N\

Hemorrhagic stroke

0

Direct and indirect effect of long working hours on (A) ischemic stroke and (B) hemorrhagic stroke through cardiovascular factors for males.

at baseline, while 1,507 were excluded for their own medical
history of stroke. A flow diagram is available in Supplementary
Figure 2. There were 463 ischemic stroke cases and 183 hem-
orrhagic stroke cases during the follow-up period. A full descrip-
tion of the population and the results of the models is provided
in Supplementary Table 2. In the male subgroup, only hemor-
rhagic stroke was associated with LWH for durations of exposure
between 5-10 years and 10-15 years, with adjusted odds ratios
of 2.75 (1.38-5.49) and 2.36 (1.11-5.02), respectively (Table 1).
No significant association with LWH was found in the female
subgroup. Age and high blood pressure were associated with
both stroke subtypes and both sex subgroups. Results were sim-
ilar in the multiple imputation models (Supplementary Table 3).
All structural equation models were well or very well identified.
The total effect of LWH on the risk of ischemic stroke and hem-
orrhagic stroke was significant in the male subgroup (Figure 1),
70% of the total effect being indirect for ischemic stroke, whereas
609% of the total effect was direct for hemorrhagic stroke, though
this was close to significance. The total effect was not signifi-
cant in the female subgroup, in contrast to the male subgroup
for both ischemic and hemorrhagic stroke.

This study explores the pathways of the modest but robust
effect of LWH on the risk of ischemic and hemorrhagic stroke,
confirming a previously raised hypothesis of differential path-
ways.” In the male subgroup, there was a predominance of the
indirect effect through cardiovascular risk factors for ischemic
stroke contrary to hemorrhagic stroke.

This result is consistent with other studies in the literature,
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which have found that exposure to LWH increases harmful health
behaviors,”® known risk factors for stroke and cardiovascular dis-
eases in general. However, it also shows that direct effects, pos-
sibly through stress-related, pro-inflammatory, or hypercoagu-
lability mechanisms, may play a key factor," though its role as a
potential trigger still needs to be explored.

The differences between sexes could be related to the lower
level of exposure in the female subgroup and related to hormonal
status, which was not considered, in addition to possible differ-
ence in tasks outside work. Future studies will have to test these
hypotheses by focusing on highly exposed women. Furthermore,
the weaker effect of LWH on stroke for the 215 years of LWH
exposure group may be caused by their higher cardiovascular
risk factors frequency (Supplementary Tables 4 and 5).

Several limitations should be discussed. All cardiovascular risk
factors, as well as exposure to LWH, were assessed at the inclu-
sion, even though working conditions and health behaviors may
change over time, and not all cardiovascular factors could be
explored. However, we looked at lifetime exposure to LWH, any
potential changes in exposures might lead to underestimating
associations. Moreover, though there was an update of the co-
hort's data, stroke remains a rare event, leading to a low num-
ber of events and statistical power in some subgroups, especial-
ly women.

There are important implications to these findings. Multilevel
prevention seems relevant, and interventions focusing on both
working conditions at the organizational level and cardiovas-
cular risk factors at the individual level are warranted. Further

https://doi.org/10.5853/j0s.2024.02586
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research with longitudinal assessment of mediators, better inclu-
sion of other cardiovascular and work-related factors, and fo-
cus on women is needed.

Supplementary materials

Supplementary materials related to this article can be found
online at https://doi.org/10.5853/j0s.2024.02586.
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Algorithms used to detect diabetes, high blood pressure, and dyslipidemia status using data from the CONSTANCES cohort and the
National Health Data System (Systéme National des Données de Santé, SNDS)

Health examination variables* SNDS variables Confirmation criteria (if either)
Diabetes - Personal history of type 1 or 2 diabetes - Medication dispensation type - Personal history of type 1 or 2 diabetes reported
- Blood sugar level from blood tests based on the Anatomical - Blood sugar level >7 mmol/L
Therapeutic Chemical - Medication dispensation of an ATC A10 drug (except
Classification System (ATC) A10BX06) in the 6 months before inclusion
High blood pressure - Personal history of high blood pressure - Medication dispensation type - Personal history of high blood pressure reported
- Blood pressure from physical examination  based on ATC classification - Systolic pressure 2140 mm Hg or diastolic pressure
290 mm Hg

- Medication dispensation of specified ATC drugs' in
the 6 months before inclusion

Dyslipidemia - Personal history of hypercholesterolemia - Medication dispensation type - Personal history of hypercholesterolemia or
or hypertriglyceridemia based on ATC classification hypertriglyceridemia reported
- Blood cholesterol and triglyceride levels - Fasting cholesterol level >6.61 mmol/L or triglyceride

level 21.7 mmol/L
- Medication dispensation of an ATC C10 drug in the
6 months before inclusion

*Variables from the health examination with a health professional; *ATC codes for high blood pressure: CO3EA, C02AB02, C02ACO1, C02AC02, C02ACO5,
C02AC06, C02CA01, C02CA06, CO2DCOT, CO2LAO1, CO3AA01, CO3AAD3, CO3BA04, CO3BA10, CO3BA11, CO3BX03, CO3CAO01, CO3CA02, CO3CA03, CO3DAOT,
C03DBO01, CO3EA01, CO3EAD4, CO7AA02, CO7AA03, CO7AADS5, CO7AA06, CO7AA12, CO7AA1S5, CO7AA16, CO7AA23, CO7AB02, CO7ABO3, CO7AB04, CO7ABOS,
C07ABO7, C07AB08, C07AB12, C07AGO1, C07BA02, CO7BB02, C07BB03, C07BB07, CO7BB12, C07CA03, CO7DA0O6, CO7FB02, CO7FBO3, CO8CAO1, CO8CAD2,
C08CA03, CO8CA04, CO8CAO5, CO8CAD8, CO8CAD9, CO8CA11, CO8CA13, CO8CX01, CO8DAD1, CO8DBO1, CO8GA02, C09AAD1, C09AAD2, CO9AAD3, CO9AAD4,
CO9AA05, C09AA0D6, C09AAD7, CO9AAD8, CO9AAD9, CO9AA10, C09AA13, CO9AATS5, CO9AAT6, CO9BADT, CO9BA0D2, CO9BAOD3, CO9BA04, CO9BADS, CO9BAOG,
C09BA07, C09BA09, C09BA15, CO9BB02, CO9BB0O4, CO9BB10, CO9BX02, CO9CAO1, CO9CA0D2, CO9CAD3, CO9CA04, CO9CAD6, CO9CAD7, CO9CAD8, CO9DAOT,
C09DA02, C09DA03, CO9DA04, CO9DA06, CO9DA07, CO9DA08, CO9DBO1, CO9DB02, CO9DB04, CO9XA02, CO9XA52, C10BX03.
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Multivariable analysis according to stroke subtypes with imputation for missing data by multivariate imputation by chained equa-

tions
Male Female
Ischemic stroke Hemorrhagic stroke Ischemic stroke Hemorrhagic stroke
Adjusted OR (95% CI)  Adjusted OR (95% CI)  Adjusted OR (95% Cl)  Adjusted OR (95% Cl)

Age (yr) 1.08 (1.06-1.09) 1.07 (1.04-1.09) 1.06 (1.04-1.08) 1.04 (1.01-1.06)
Body mass index

25-30 kg/m’ (vs. <25 kg/m?) 0.84 (0.66-1.09) 0.84 (0.54-1.31) 1.29 (0.88-1.89) 0.76 (0.45-1.29)

>30 kg/m® (vs. <25 kg/m?) 0.74 (0.52-1.06) 0.55 (0.28-1.08) 1.69 (1.09-2.62) 0.63 (0.31-1.26)
High blood pressure status

Yes (vs. No) 1.53 (1.18-1.98) 2.01 (1.26-3.20) 2.17 (1.51-3.12) 2.36 (1.44-3.89)
Diabetes status

Yes (vs. No) 0.88 (0.59-1.32) 1.48 (0.80-2.75) 0.81(0.37-1.77) 1.09 (0.38-3.08)
Dyslipidemia status

Yes (vs. No) 1.08 (0.85-1.37) 1.23 (0.81-1.87) 0.97 (0.68-1.37) 1.26 (0.80-2.04)
Familial history of cardiovascular diseases

Yes (vs. No) 1.08 (0.70-1.67) 0.75 (0.30-1.84) 1.05 (0.59-1.88) 1.23 (0.59-2.56)
Smoking

<30 pack-years (vs. O pack-years) 1.11 (0.87-1.43) 0.83 (0.54-1.25) 1.04 (0.74-1.47) 0.94 (0.59-1.49)

>30 pack-years (vs. 0 pack-years) 1.55 (1.06-2.25) 0.67 (0.31-1.47) 1.69 (0.84-3.40) 2.94 (1.36-6.37)
Occupation

Self-employed/chief executive officer/professional 1.07 (0.79-1.45) 1.19 (0.70-2.03) 0.67 (0.42-1.07) 1.04 (0.54-2.02)

(vs. High-skilled white-collar)

Low-skilled white-collar (vs. High-skilled white-collar) 1.24 (0.81-1.89) 1.29 (0.61-2.74) 0.88 (0.60-1.29) 1.38 (0.77-2.46)

Blue-collar (vs. High-skilled white-collar) 1.44 (1.00-2.07) 1.55 (0.82-2.92) 0.88 (0.38-2.05) 2.76 (1.17-6.56)
Long working hours exposure

5-10 years (vs. <5 years) 1.26 (0.78-2.02) 2.36 (1.23-4.54) 1.29 (0.63-2.64) 1.81(0.77-4.28)

10-15 years (vs. <5 years) 1.34 (0.83-2.02) 2.14 (1.06-4.32) 0.25 (0.04-1.74) 0.88 (0.21-3.60)

>15 years (vs. <5 years) 1.22 (0.91-1.64) 0.99 (0.55-1.77) 0.59 (0.26-1.34) 1.05 (0.41-2.71)

OR, odds ratio; Cl, confidence interval.
*Multivariable models are adjusted for age, body mass index, high blood pressure, diabetes, dyslipidemia, smoking, and occupation.
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Differential Effects of Long Working Hours on Stroke

Sensitivity analysis of cardiovascular risk factors in the LWH exposure subgroups

Total LWH <5 years LWH 5-10 years LWH 10-15years LWH 215 years
(n=164,861) (n=131,612) (n=11,483) (n=7,270) (n=14,496)

Age (yr) 46.9+12.8 46.4+13.0 42.241.7 46.5+£10.9 54.8+9.4 <0.001

Occupation <0.001
High-skilled white-collar jobs 46,989 (30.6)  39,275(31.9) 2,700 (25.3) 1,716 (25.3) 3,298 (24.7)
Self-employed/chief executive officer/professional jobs 54,044 (35.2) 37,487 (30.5) 5341 (50.0) 3,594 (53.0) 7,622 (57.1)
Low-skilled white-collar jobs 39,017 (25.4) 34,842 (28.3) 1,817 (17.0) 971 (14.3) 1,387 (10.4)
Blue-collar jobs 13,698 (8.91) 11,333 (9.22) 814 (7.63) 499 (7.36) 1,052 (7.87)

Body mass index <0.001
<25 kg/m2 93,491 (57.5) 76,553 (59.0) 6,655 (58.8) 3,833 (53.5) 6,450 (45.1)

25-30 kg/m2 49,483 (30.4) 38,251 (29.5) 3,357 (29.6) 2,370 (33.1) 5,505 (38.5)
230 kg/m2 19,559 (12.0) 14,928 (11.5) 1,312 (11.6) 967 (13.5) 2,352 (16.4)

Familial history of cardiovascular diseases 0.037
No 151,544 (93.2) 121,066 (93.3) 10,534 (93.2) 6,662 (92.7) 13,282 (92.8)

Yes 11,006 (6.77) 8,682 (6.69) 770 (6.81) 523 (7.28) 1,031 (7.20)

Smoking <0.001
Not smoker 75,118 (46.1) 61,892 (47.6) 4,756 (41.9) 2,938 (40.8) 5,532 (38.6)
Current/former smoker <30 pack-years 81,863 (50.3) 64,037 (49.3) 6,226 (54.8) 3,936 (54.6) 7,664 (53.5)
Current/former smoker >30 pack-years 5,904 (3.62) 4,048 (3.11) 381(3.35) 333 (4.62) 1,142 (7.96)

Diabetes status <0.001
No 158,609 (96.3) 126,975 (96.6) 11,113 (96.9) 6,984 (96.2) 13,537 (93.5)

Yes 6,035 (3.67) 4,461 (3.39) 356 (3.10) 278 (3.83) 940 (6.49)

High blood pressure status <0.001
No 116,691 (70.9) 94,401 (71.8) 8,805 (76.8) 5215 (71.8) 8,270 (57.1)

Yes 47,967 (29.1) 37,040 (28.2) 2,666 (23.2) 2,047 (28.2) 6,214 (42.9)

Dyslipidemia status <0.001
No 114,003 (69.2) 92,370 (70.3) 8,291 (72.3) 4,940 (68.0) 8,402 (58.0)

Yes 50,645 (30.8) 39,069 (29.7) 3,180 (27.7) 2,323 (32.0) 6,073 (42.0)

Values are presented as mean+standard deviation or n (%).

LWH, long working hours.

Sensitivity analysis of cardiovascular risk factors in the LWH exposure subgroups
Male Female

LWH exposure subgroup Ischemic stroke

Hemorrhagic stroke

Ischemic stroke Hemorrhagic stroke

Crude OR (95% Cl)

Crude OR (95% Cl)

Crude OR (95% Cl) Crude OR (95% Cl)

0.89 (0.55-1.43)
1.26 (0.78-2.02)
1.90 (1.43-2.52)

5-10 years (vs. <5 years)
10-15 years (vs. <5 years)

>15 years (vs. <5 years)

1.72 (0.90-3.28)
1.98 (0.98-4.01)
1.48 (0.84-2.52)

0.90 (0.44-1.84)
0.21 (0.03-1.49)
0.77 (0.34-1.75)

1.39 (0.60-3.20)
0.85 (0.21-3.48)
1.32 (0.53-3.28)

LWH, long working hours; OR, odds ratio; Cl, confidence interval.
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Long working hours ‘

Cardiovascular factors

High blood pressure Diabetes ‘ Age ‘ ‘ Body mass index ‘ ‘ Dyslipidemia ‘ Smoking

Conceptual models used for the structural equation model analyses. Latent variables are in ellipses and observed variables in rect-
angles.

Participants included

(n=176,432)
> Excluded for history of stroke
(n=1,507)
Y

Participants in the final sample

(n=174,925)
Y A4
Free of stroke Stroke
(n=174,279) (n=646)
\4 ) /
Ischemic stroke Hemorrhagic stroke
(n=463) (n=183)

Flow diagram of the studied population.
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