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We identified a total of 25 followap studies and one cageontrol study examining the association
between job strain and cardiovascular disege®yiding49 risk estimates. Most studies were conducted
in Europe and included both general population and occupational samples. Sample sizes ranged from
approximately 1,500 participants to several million.

The primary outcome was ischemic heart disease, while only a few studies addressed stroke or
cardiovascular mortality. Job strain was typically assessed by combining measures of job demands and
control, most often dichotomized at the medrmareither versus kothers or versus the losdemand/high
control group. Exposure data were mainly obtained throughegibrt.

Pooled analyseshowedassociations between job strain andrdiovasculadiseaseafter full adjustment.
The average varianegeighted hazard ratios (HRs) were3.(25% CI 1.08L.21, 26 studies with49risk
estimateg for cardiovascular disease overall, 1.14 (95% Ct1.P8 21 studies with 32 risk estimafes
for ischemic heart disease, and 1.19 (95% CIcl.G3, 7 studies with 13 risk estimatefor stroke.

There were indications of higher risk in studies conducted outside the Nordic countries, amo+ugltdne
workers, and in studies relying on sedported exposure data. Associationsre stronger in analyses

that did not adjust for behavioral and medical risk factors. In contrast, studies using job exposure matrices
reported weaker associationSex did not consistently modify the obsenasbociationsTwo studies

examined timevarying exposure and found associations with both current and cumulativ&tijaim.

Iso-strain,the combimation oflow social supporandjob strain, wadinked tocardiovascular disease
overallthe in metaanalysiHR1.21, 95% C1.06-1.38, 4 studies with9 risk estimatek However, results
acrossndividual studeswere conflictingHigh job demanddow job controland social suppomvere each
associated witlcardiovascular diseagmeta-analytic HRL.02, 95% CI 0.96.09, 19 studies with 35
estimates;HR1.03, 95% C1.03-1.12, 24 studies with47 estimates HR 1.1095% Cl 1.00.21, 9 studies
with 18 estimate$. There was nevidence forexposureresponserelationshigsfor any of these
exposures

The fndings are consistent witthose ofelevenearlier systematic reviewincluding tworeviews of
reviews

Key issues affecting causal inference include substantial heterogeneity across studies, the small
magnitude of observed associations, and limited or absent evidence of exgosspense relationships.
Additionally, the potential for net bias isipredictable as some sources of bias may attenuate risk
estimates while others may inflate them. A further limitation is the lack of confirmation of findings using
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independently assessed exposure measued lacking adjustment of job strain and isostrain by the basic
components of thddCS model. Finally, publication bias seems to be an issue with respect to job strain,

Theeffort -reward imbalance(ERImodel positsthat high work effort paired with low rewards leads to
adverse health outcomeshichare amplified by a personal characteristic, overcommitment to work.
Againthe effects of ERI are understood to result from the interaction between effort and reward,
independent of the separate effects of the individual componeritdhe model

Three followup studies with six risk estimatesaminedperceivedERlndthe risk of ischemic heart
disease These included th@/hitehall study otivil servants in Londom,study ofelevenEuropean
cohorts addressed by the IRBork Consortium, ané study ofCanadian whiteollar employeesAn
additionalstudy exclusively altessed effects of overcomitment. Different selfreported measures of
ERI were used, mainly based on the effort/reward ratio dichotomizee 1.0 versu3t.0. No studies
examinedthe risk ofstrokein relation to ERI

All studies consistently fourtthat ERWasassociated with ischemic heart diseaseerall(averagemeta
analyticHR 118, 95% CI 13:1.35, 3 studies with4 risk estimate}, though without clear exposure
response patterns. One study reportad association only among meAssociationswvith ischemic heart
diseasawvere noted for high efforandlow rewardanalysed separatefmeta-analytic HR for two studies
with two estimateshigh effat 1.07, 95 % CI 0.8636, low rewardHR 1.11, 95% CI 0-:9234).

No studies assesséuateractive effects of effort and reward on the risk of ischemic heart disease. One
study found no evidence that overcommitment amplified the effects of ERI. TR&/R Consortium

study reported an association betwe&Rlkand ischemic heart disease that was independent of job strain.
No studies investigated the association betwdgRiand stroke.

One earlier systematic revieaoncluded that the evidencen associations betweeBRand ischemic
heart disease is limitecbut newer studiesvhich werenot included in that review support an association.

Key issues for causal infereiceNBNHzR S SELJR2 8 dzNB F 84534 YSy G LISNF 2 NI &
f I DP2YLINBKSY&aA TS kB & LJA WINABIH LISE BN o2ya 4dza0OSLIof &
O2yFadzy RAVARIGAR YSya2 T2 NS ¢ SAB6 N RIS SIZR RENB A AY
9 wbL

Jobinsecurity RSTAY SR a GKS FSIENI2F t2aiy3a 2ySQa 22063
employed in a company undergoing downsizifhgs been hypothesized to increase the risk of

cardiovascular disease. Proposed mechanisms include psychological distress, disturbed sleep, and
biological stress responses.

Six prospective studies examined perceived job insecurity in relation to ischemic heart diseasyavhile
studies assessed cardiovascular outcomes following workplace downsizirgpaisationathange.

Across the six studies on perceived job insecurity, the weighted average risk for ischemic heart disease
wasHR1.16 (95% CI 1.@%.28). The largest of these, conducted by the-WW@&rk Consortium, reported a
fully adjusted hazard ratio for myocardial infarction of 1.05 (95% CIi¢0.24).

Earlier cohort studies reported higher risk estimates (HRs ranging from 1.19 to 2.50), although few

reached statistical significance. Only one study addressed stroke, and it found no association with job
insecurity.
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. AFinnish registebased study found no increase in ischemic heart disease mortality following
downsizingand a Danish study suggested an elevated risk of cardiovascular diseasegdtasational
restructuring.Of notice, another Finnish registbased studyeported a twofold increase in
cardiovascular mortalitin relation to downsizingout this otherwse eligible study was excluddskcause
the outcomewas not restricted to ischemic heart disease and/or stroke.

Earlier gstematic reviews have concluded that there is limited to modsstience linking job insecurity
to coronary heart disease. Socioeconomic factors and health behaviors likely contribute to the observed
associations.

Key limitations for causal inference include crude exposure assessments, lack of expspmese
analyses, and potential confounding by psychological or social factors, which may bias results in
unpredictable directions. Findings from studies on downgizindorganisationatestructuring have also
been inconsistent.

Long weekly working hourkave been hypothesized to increase the risk of cardiovascular disease
through severalpathways. These include excessive fatigue, insufficient recovery, reduced sleep duration,
lower levels of leisuréime physical activity, social isolation, competitive personality traits, and unhealthy
behaviors such as poor diet.

Nine epidemiological studies examined the association between long weekly working hours and
cardiovascular disease, providing 54 risk estimates across different levels of working hours, outcomes,
and population subgroups. Exposure was-sgiorted in allstudies except one cageontrol study, which
partially relied on salary records to determine working hours.

Compared to standard hours (880 hours/week), working 4®5 hours per week was not associated with
an increase in the risk of cardiovascular diseagerall(meta-analytic HR 1.02, 95% CI: ;932). For
those working 55 hours or more per week, there was a small;sigmificant increase in the overall risk of
cardiovascular disease (HR 1.09, 95% Cl¢0.83), primarily driven by an elevated risk of myocardial
infarction(HR 2.06, 95% CI 1-:3152, 2 studies with 2 estimates)

These findings align witkarlierreviewson ischemic heart disease but divergih respect to risk of

stroke A cumulative metanalysis reported an increased ischemic heart disease risk among employees
¢ 2 NJ Byhaursyveekly (RR 1.13, 95% CI¢126),and similar results were found in the WHO/ILO
burden of disease proje€HR 1.17, 95% CI 1q1531).The present review found a comparalyiek for
ischemic heart diseasbut with broader confidence limiteHR 1.23, 95% CI 0@872) reflecting
heterogereity betweenstudies.

In contrast to earlier metanalyses that reported elevated stroke rig&s long working hours (HRs

around 1.2%1.35), the current review did not find evidence supporting this association (HR 1.01, 95% CI:
0.87¢1.16). Differences in inclusion criteria likely explain the divergence, particularly the exclusion of
several casecontrol studies with selreported outcomes and the inclusion of more recent higlality

cohort studiedn the current review

Key limitations for causal inference include the limited number of independent studies, modest and
inconsistentassociations, lack of detailed exposgresponse data, and potential residual confounding.
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Several factors likely biased associations towards the null. inged exposure contrast was common,
with few studies targeting highly exposed populations, and most exposures were grouped into broad
categories that may obscure effedtsmoreextreme exposure groups. Second, most studies assessed
exposure only once at baseline, without accounting for changes or cumulative exposure duringufollow
Third, adjustment fobehavioraland medical risk factorghich maybe on the causal patfrom exposure

to the outcomemay have introduced overadjustment biasd thusattenuated true associations.
Additionally, healthy worker selection, particularly in studies recruiting older employees, and
measurement error due to subjective interpretation of psychosocial questionnaires may have further
masked real effects.

At the same time, sources of bias may have inflated risk estimates. Most exposures weepaeaHd,
andunfavorableperceptions of the work environment may be linked to adverse heaticerns and
greater healthcare utilization, potentially influencing detection of H#atal outcomesCausespecific
mortality studies andtsidies using independent exposure measures, such as job exposure matrices,
generally found lower risks, supporting concerns about reportingditasugh itis acknowledged that

such masures may less aarately capture the individual exposure and hereby result in bias towards the
null. Residual confounding by so@oonomic status is a major concern, as education, income, and
occupational status are linked both to workplace exposures and cardiovascular risk. Despite adjustment
for socieeconomic indicators, residual confounding likegrsisted. Furthermore, few studies adjusted

for early life adversity, social isolation, or-gocurring workplace exposures, limiting the control of
confounding. Finally, publication bias and selective reporting, particularly in large studies with multiple
comparisons, may have exaggerated associations.

Given substantial heterogeneity across studies in terms of populations, exposure and outcome measures,
and analytical strategies, pooled metaalytic estimates should not be interpreted literally. Instead, they
provide a general indication of the potenttidirection and magnitude of associations, within the
acknowledged limitations of bias and confounding.

Psychosocial stressors such as job strainEERHave been associated with cardiovascular risk factors

such asypertension, smoking, obesity, physical inactigityl adverse blootipid profiles However,
studies that actudy R2 OdzYSy i YSRALlFoa2y o0& 2y S 2 NJABMBSNB YR il RS:
Ol dzal t A& Ay ftAadloazy OlFaSa Aa KI ackdbdediBd egpdsurgd KS Y
response data regarding intensity, duration, and timing

Research has long been dominated by the demamhtrol-supportmodel, but newer approaches
focusing on specific wordrganisationafactors are emerging. These may offer opportunities for more
objective exposure assessment and identification of modifiapltreamworkplace characteristics
relevant for preventie strategies.
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*A causal relationship is possible. A positive relationship between exposure to a risk factor and outcome has been observegweral
epidemiological studies. It is not unlikely that this relationship can be explained by chance, bias or confounding.
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are insufficient to permit evaluation regarding the presence or absence of a causal relationship
between perceived job insecurity and risk of strgkaly one study only addressing women).
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Classification of evidence for causality accordinthé&criteria used by the Danish Work Environment
Fund
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Strong evidence for causality (+++): A causal relationship is very likely. A positive relationship
between exposure to a risk factor and outcome has been observed
in several epidemiological studies. It can be ruled out with
reasonable certainty that this relationship is explained by chance,
bias or confounding.

Likely evidence for causality (++): A causal relationship is likely. A positive relationship between
exposure to a risk factor and outcome has been observed in sever,
epidemiological studies. It cannot be ruled out with reasonable
certainty that this relationship can be explained by chance, bias or
confounding, although his is not a particularly likely explanation.
Limited evidence for causality (+): A causal relationship is possible. A positive relationship between
exposure to a risk factor and outcome has been observed in sever
epidemiological studies. It is nounlikely that this relationship can
be explained by chance, bias or confounding.

Insufficient evidence for causality (0): The available studies are of insufficient quality, consistency, or
statistical power to permit a conclusion regarding the presence or
absence of a causal relationship.

Good evidence for lack of causality ( -): Several studies of sufficient quality, consistency, and statistical
power suggest that the specific risk factor is not causally related to
the specific outcome.
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CVD
Niedhamer 2020 CVD_m Men  Med_R e 1.34[1.01,1.77]
CVD_m Wom Med R =] 1.59[1.11,2.28]

Padyab 2014 CVvD_m Men  Med_ R - 0.87[0.61,1.24]
CvD_m Wom Med_R F—e—o 0.66[0.34,1.33]

IHD

Alterman 1994 IHD_m Men Ter_3 }—-—| 1.03[0.75,141]
Bonde 2009 IHD_u  All Med_R Fa—o 1.30[0.90,2.10]
De Bacquer 2005 |HD_u Men  Med_R R 1.26[0.66,2.41]
Eaker 2004 AMI Men  Med R e 1.18[0.69,2.00]
AMI Wom Med_R E——_—— 0.61[021,1.75]

Ferrario 2017 IHD_u  Whit_c Med_0 s 1.70[0.94 ,3.08]
IHD_u Blue_c Med_0 | 1.94[1.13,3.32]

Hammar 1998 AMI Men  Med_R u 1.12[0.99,1.27]
AMI Wom  Med_R Fm 1.09[0.82,1.44]

Kivimaki 2012 AMI All Med_0 ] 117 [1.05,1.31]
Kuper 2003 AMI Whit_c Med_R . 1.16[0.78 , 1.71]
Kuper 2006 AMI Wom  Med_R F—a—] 1.00[0.50,1.90]
Lavigne-Rob. 2023 IHD_u  Men  Med_R F=] 1.47[1.09,1.99]
IHD_u Wom Med_R Fw— 1.02[0.62,1.67]

Lee 2002 AMI Wom Med_R = 0.71[0.42,1.19]
Netterstrem 2010 IHD_u  Men Med_R F——a— 1.60[0.70, 3.70]
IHD_u Wom Med_R | - { 1.10[0.30,4.20]

Niedhamer 2020 IHD_m Men  Med_R - 1.16[0.97 ,1.38 ]
IHD_m Wom Med_R F—=—] 1.15[0.70,1.89]

Power 2019 IHD_.u Men >1.0 = 0.96[0.62,1.49]
IHD_u Wom >1.0 = 1.63[1.02,2.60]

Rugulies 2020 AMI All Med_R ¥ 1.00[0.98,1.03]
Schigler 2015 AMI Men  Med_R b= 1.07[0.87 ,1.33 ]
Slopen 2012 AMI Wom Med_R F—=—] 1.67[1.04,2.70]
Slopen 2012 IHD_u Wom Med_R o 1.41[1.05,1.90]
Smith 2021 IHD_.u Men  Med_R o 0.82[0.50,1.36]
IHD_.u Wom Med R F—e— 0.86[0.45,1.65]

Steenland 1997 IHD_u  Whit_ ¢ Med_R |—-—| 1.05[0.63,1.77 ]
IHD_u Blue_c Med_R e 1.14[0.80, 1.63]

Toren 2014 AMI Whit_c Med_R [ im] 1.15[0.69,1.92]
AMI Blue_c Med_R =] 1.36[1.01,1.84]

Wang 2021 AMI Wom  Med_R o 1.01[0.91,1.10]
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Standard Emor

Stroke

Fransson 2015  STR_h Al Med_0 -y 0.95[0.72, 1.27]
Fransson 2015  STR_i Al Med_0 - 1.18[1.00, 1.39]
Kivimaki 2009  STR_u Wom Med_R Eom 1.62[0.90, 2.90]
Kuper 2007 STR_.h  Wom Med_R e 1.20[0.50, 3.10]
Kuper 2007 STR.i Wom Med_R | = 1.60[0.90, 3.00]
Schigler 2015 STR. Men  Med_R EN 1.10[0.78, 1.53]
Slopen 2012 STR. Wom Med_R =l 1.43[0.87 , 2.34]
Toren 2014 STR_u Whit_¢c Med_R H—a 0.63[0.29, 1.30]
STR_u Blue_c Med_R H—| 1.22[0.82, 1.82]
Tsutsumi 2011 STR_u  Whit_m Med_R ] 1.40[0.30, 5.60]
STR_u Blue_m Med_R o 3.10[1.00, 9.30]
STR_u  Whitw Med_R ———=—| 560[1.00,32.00]
STR_U Blue_w Med_R ] 1.00[0.40, 2.50]

014 050 200 750 ' 5000

Hazard Ratio
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CVvD
André-Petersson 200KD_u  Men Hig_m I—I—| 0.87[0.60, 2.06]
CVD_u Wom Hig_m | = | 1.42[0.45,4.50 ]
Niedhamer 2020 CVD_m Men Hig_m I—H 1.19[0.88, 1.62 ]
CVvD_m Wom Hig_m —— 162[1.12,2.33]
Padyab 2014 CVD_m Men  Yes/No |—a—| 1.18[0.81,1.72]
CVvD_m Wom Yes/No |—-——| 0.51[0.21,1.26]
IHD
De Bacquer 2005 [HD_u Men Hig_m I—-—| 1.92[1.05, 3.53]
Niedhamer 2020 IHD_m  Men Hig_m %“H 1.14[0.95,1.37]
IHD.m Wom Hig_m l—-—| 1.13[0.68, 1.87]
014 = 050 ' 200 500
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CVvD
Niedhamer 2020

Padyab 2014

Virtanen 2002
IHD

Alterman 1994

Bonde 2009

De Bacquer 2005

Eaker 2004

Hammar 1998

Kuper 2003

Kuper 2006

Lee 2002

Netterstrem 2010

Niedhamer 2020

Schigler 2015
Smith 2021

Steenland 1997

Toren 2014

Virtanen 2002

Wang 2021
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CvD_m Men  Med =]
cVvD_m Wom Med | =
CVD_m Men  Med a

CVvD_m Wom Med F—=—o
CVD.m Men  Ter2 ]
CVD.m Men  Ter 3 ]
IHD_m Men  C_10% e

IHD_u Al Q3.4 -]
IHD_u Al Qua_4 —a—|
IHD_u Men  Ter_2 ——=—]
IHD_u Men  Ter_3 F—=—
IHD_u Men  C1Sdi "

IHD_u Wom C1Sdi u

AMI Men  Med n

AM| Wom  Med Fa

AMI Men  Ter_2 ——]
AMI Men  Ter_3 ]
AMI Wom  Ter_2 | =
AMI Wom  Ter_3  ———
AM| Wom  Ter_2 —e—

AM| Wom  Ter_3 ———]
AM| Wom  Ter_2 -
AMI Wom  Ter_3 =]
IHD_u  Men  Yes/No —a—]
IHD_u  Wom  Yes/No F—]
IHD_m Men  Med 3
IHD_m Wom Med |

AMI Men  Qui 5 ]
IHD_u Men Qua_4 ]
IHD_u  Wom Qua_4 e
IHD_u  Whit_m Qua_2 -

IHD_u  Whit_m Qua_3 o
IHD_u  Whit_m Qua_4 -
IHD_u  blue_m Qua_2 u]

IHD_u  blue_m Qua_3 —
IHD_u  blue_m Qua_4 e

AMI Whit_c Med o
AMI Blue_c Med ]
IHD_m Men  Ter.2 ]
[HD.m Men  Ter.3 lu]

AMI Wom  Med m

050 100 200
Hazard Ratio

05>

4.48

1.09
1.19
0.81
0.75
1.02
1.13

0.86,1.40]
0.82,1.74]
0.64,1.03]
047 ,1.19]
0.89,1.17]
0.84,1.53]

—_ — — = .

0.85[0.70,1.03]
1.20[0.70,1.90]
1.30[0.80,2.30]
1.26[0.73,2.14]
1.43[0.80,2.57 ]
1.00[0.97 ,1.04]
0.99[0.93,1.06]
0.94[0.89,0.99]
0.95[0.82,1.10]
1.33[0.93,1.90]
1.17[0.79 ,1.73]
1.31[0.71,2.40]
1.85[0.89 ,3.85]
0.80[0.40,1.50]
1.40[0.80,2.30]
1.32[0.90,1.93]
0.80[0.52,1.24]
1.50[0.80 ,2.60 ]
1.10[0.50 ,1.30]
1.06[0.92,1.23]
0.92[0.56,1.51]
1.18[1.02,1.37]
1.10[0.67 ,1.83]
0.60[0.29,1.24]
0.69[0.45,1.06]
1.09[0.73,1.64]
0.93[0.61,1.44]
0.83[0.62,1.12]
0.83[0.58,1.18]
0.64[0.40,1.03]
1.29[0.97,1.72]
1.15[0.93,1.41]
1.05[0.97 ,1.13]
1.13[0.96,1.33]
0.96[0.91,1.02]
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Stroke

Kivimaki 2009

Kuper 2007

Kuper 2007

Schisler 2015

Toren 2014
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STR_u

STR_u

STR_h

STR_h

STR_i

STR_i

STR_i

STR_u

STR_u

Wom

Wom

Wom

Wom

Wom

Wom

Men

Whit_c

Blue_c

Ter_2 %-% 1.40[0.90,2.20]
Ter_3 F—a— 1.90[1.20, 3.10]
Ter_2 I . I 0.70[0.30,1.70]
Ter_3 I—-—| 0.90[0.40,1.90]
Ter_2 )—-——| 0.80[0.50,1.40]
Ter_3 %H 0.90[0.50,1.40]
Qui_5 %i—ﬁ 1.12[0.89,1.40]
Med )—-——| 0.83[0.62,1.12]
Med i—I—| 1.30[0.97,1.73]
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CcvD
Niedhamer 2020 CVD_m Men  Med }—-—{ 1.43[1.11,1.84]
CVD_m Wom Med 1.61[0.99,261]
Padyab 2014 CVD_m Men  Med = 1.07[0.85, 1.36]
CvD_m Wom Med e 0.91[0.58, 1.43]

Virtanen 2002 CVD_m Men  Ter 3 119[1.05,1.36]

IHD
Alterman 1994  |[HD_m Men  C_20% 1.32[0.95, 1.82]
Bonde 2009 IHD_u Al Q34 1.40[0.80,2.40]

IHD_u Al Qua_4
De Bacquer 2005 IHD_u  Men  Ter 2

i
l_
—=—
IHD_u Men  Ter_3 F—=
m
——

0.73[0.42,1.26]
0.83[0.48,1.43]

]

—a—]

—=—|  200[1.10,360]
—

_|

Eaker 2004 IHD.u Men C1S8Dd 1.00[0.94,1.05]
IHD_u Wom C1SDd 0.54[0.35,0.83]
Hammar 1998 AMI Men  Med H 119[1.13,1.25]
AMI Wom  Med fu 1.44[1.25,1.65]
Hemmingsson 2006I1HD_u Men Qua_2 }—-—E 0.82[0.68,0.99]
IHD_.u Men  Qua_3 fu] 0.77[0.64,0.93]
IHD.u Men Qua_4 ] 0.99[0.82,1.19]
Hibbard 1993 IHD_u Men  C1SCi L3 1.00[0.91,1.11]
IHD_u Wom C1SCi |mi 0.91[0.83, 1.11]
Huisman 2008 AMI All Med | 1.42[0.97,2.08]
Kuper 2003 AMI Men  Ter 2 . 1.32[0.97,1.79]
AMI Men  Ter_3 =] 1.01[0.70, 1.45]
AMI Wom  Ter_2 ] 0.70[0.30, 1.64]
AMI Wom  Ter_3 —h 0.92[0.45,0.89]
Kuper 2006 AMI Wom  Ter_2 —=——] 0.80[0.50,1.40]
AMI Wom  Ter_3 =] 0.70[0.40,1.20]
Lee 2002 AMI Wom  Ter 2 Coom 0.81[0.54,1.22]
AMI Wom  Ter_3 —a—] 0.97[0.65,1.45]
Netterstram 2010 IHD_u  Men  Yes/No . 1.11[0.77,2.00]
IHD u  Wom Yes/No E— 0.83[0.32,2.00]
Niedhamer 2020 IHD_m Men  Med . 1.14[0.98, 1.46]
IHD_m Wom Med ——— 1.26[0.67,2.39]

Schigler 2015 AMI Men  Qui 5 1.13[0.98,1.31]
Smith 2021 IHD_u Men  Qua_4 0.72[0.42,1.24]
IHD_u Wom Qua_4 0.78[0.42,1.43]

T3

|—H

Steenland 1997 IHD_u  Whit ¢ Qua_4 (B S 135[079,2.33]

=
el
-
E3
by

IHD_u Blue_c Qua_4 1.45[0.98,2.17]

Toren 2014 AMI Whit_c Med 1.06[0.84, 1.33]
AMI Blue_c Med 1.23[0.98, 1.56 ]
Virtanen 2002 IHD_m Men  Ter_3 1.11[1.04,1.19]

Vaananen 2008  AMI All c18Dd
Wang 2021 AMI Wom  Med

1.04[0.93,1.16]
1.03[0.97,1.09]

022 050 1.00 200 448
Hazard Ratio
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Stroke

Hibbard 1993

Kivimaki 2009

Kuper 2007

Kuper 2007

Schigler 2015

Toivanen 2008

Toivanen 2008

Toren 2014
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STR_u
STR_u
STR_u
STR_u
STR_h
STR_h
STR_i
STR_i
STR_i
STR_h
STR_h
STR_i
STR_i
STR_u

STR_u

Men
Wom
Wom
Wom
Wom
Wom
Wom
Wom
Men
Men
Wom
Men
Wom
Whit_c

Blue_c

C18Ci
C18Ci
Ter_2

Ter_3

Ter_2

Ter_3

Ter_2

Ter_3

Qui_5

C18Ci
C18Ci
C1SCi
C18Ci
Med

Med

i\JA

——

N

{¢w9{ Ww5Lhg! {/

050 1.00
Hazard Ratio

2.00

1.00[0.83,1.11]
0.91[0.77 ,1.11]
1.21[0.80,1.90]
1.03[0.70,1.60 ]
0.70[0.30, 1.60]
1.10[0.50 ,2.40 ]
0.80[0.40,1.40]
1.40[0.90,2.40]
1.04[0.82,1.32]
1.03[0.95,1.11]
1.08[1.00,1.16 ]
1.02[0.93,1.12]
1.04[0.89,1.23]
1.04[0.75,1.40 ]

0.96[0.72,1.31]
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CVvD
Niedhamer 2020 CVD_m Men Med }—-—| 1.07[0.83,1.37]
CvD_m Wom Med H—| 1.34[0.88,2.04]
IHD |
Bonde 2009 [HD_u Al Q_3 4 Hﬁ 1.00[0.60,1.70]
[HD_u Al Qua_4 %L-—i 1.10[0.60,2.00]
De Bacquer 2005 IHD_u Men Ter_2 I——-—1 1.58[0.91,2.74]
IHD.u Men  Ter 3 —a—] 2.36[1.38,4.01]
Hibbard 1993 I[HD_u  Men C1SCi Hﬂ 1.00[0.83,1.25]
IHD_.u Wom C1SCi |—-—| 0.77[0.53,1.11]
Kuper 2006 AMI Wom  Ter_2 I—lﬂ 1.00[0.50,1.70]
AMI Wom  Ter_3 l—# 1.20[0.70,1.20]
Lee 2002 AMI Wom  Med I—-—l—| 1.15[0.80, 1.64]
Netterstram 2010 |IHD_u Men Yes/No I——I—| 1.25[0.71,2.00]
IHD_u Wom  Yes/No I—-—| 1.11[0.71,2.50]
Niedhamer 2020 IHD_m  Men Med FH 1.16[1.00, 1.34]
IHD_m Wom Med %-—| 1.58[0.92,2.72]
Schigler 2015 AMI Men Qui_5 FH 1.01[0.89,1.15]
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Stroke

Hibbard 1993 ~ STR.U Men  C1SCi I—-—| 1.00[0.77,1.25]
STR.u Wom C1SCi |—-—| 1.25[1.00, 1.67]
Kuper 2007 STR.h Wom Ter 2 : . | 1.60[0.70,3.50]
STR.h Wom Ter 3 | - | 110[0.50,2.70 ]
Kuper 2007 STR.i Wom Ter.2 |—-H 110[0.60,1.70 ]
STR.i Wom Ter 3 )—-——| 0.80[0.50,1.30 ]
Schigler 2015 STR.i Men  Qui_5 |—-—| 0.94[0.77,1.15]
0.37 100 200  4.48
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All >1.0 I—I—1 1.16[1.00, 1.35]
Whit_c Qua_2 l—-—( 1.44[1.00,2.08]
Whit_c Qua_3 |—-—| 1.52[1.06,2.19]
Whit_c Qua_4 ; . | 1.21[0.82,1.78]

u Men Qua_4 —— 1.55[1.26, 1.90]

u Wom Qua_4 )—I—| 1.02[0.72,1.44]
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IHD
Dragano 2017  AMI All Med H-—| 0.99[0.87,1.13]
Kuper 2002 AMI Whit ¢ Ter 2 : . | 1.42[1.03,1.95]
AMI Whit_c Ter_3 : = | 1.28[0.92,1.78]
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O2yURSYOS tAYAGad ! 60NBGAla2ya NBE IABSY Ay ! yyS
IHD
Dragano 2017  AMI All Med B 1.18[1.04,1.33]
Kuper 2002 AMI Whit ¢ Ter 2 | - | 1.00[0.75,1.34 ]
AMI Whit_c Ter_3 | - | 0.96[0.72,1.28]
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IHD
Ferrie 2013 IHD_u  Whit_c H—a— 1.26[0.91,1.73]
Latza 2015 IHD_u  All F—m—] 1.19[0.94,1.51]
Lee 2004 AMI Wom = 1.04[0.69, 1.57]
Netterstrem 2010 IHD_u Men I = ! 250[1.10,5.60]
I[HD_u  Wom I = 1 1.40[0.50,3.20]
Slopen 2012 AMI Wom F—=—o 1.35[0.95,1.92]
Slopen 2012 IHD_u  Wom =] 1.19[0.95, 1.49]
Virtanen 2013 AMI All H4 1.05[0.90, 1.24]
Stroke
STR_i  Wom —— 0.94[0.63,1.40]
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IHD
Alicandro 2020  IHD_m Men  41-48 I 0.91[0.85,0.97]
IHD_m Men  49-54 |m! 0.91[0.83,1.00]

IHD_m Wom  41-48 =i 0.86[0.65,1.14]

IHD_m Wom  49-54 F—a— 0.92[0.61,1.37]

Hannerz 2018a  |HD_u Al 41-48 | 0.95[0.85, 1.06 ]
IHD_u Al >48 E3 1.07[0.94,1.21]

Hotermann 2010 IHD_m Fit L  41-45 L 1.49[0.76 ,2.89]
IHD_m Fit_ L 46+ —— 2.28[1.10,4.73]

IHD_m Fit M 41-45 =] 1.37[0.93,2.03]

IHD_m Fit_.M 46+ . 0.94[0.59,1.51]

IHD_m Fit H 41-45 e 0.80[0.41,1.57]

IHD_m Fit H 46+ e — 0.91[041,2.02]

Sokijema 1998  AMI Men  <=35 —a— 2.83[1.52,5.28]
AMI Men  >45-55 e 0.96[0.58,1.60]

Virtanen 2010 AMI Whit_c +1h |—-—{ 0.93[0.59,1.47]
AMI Whit_c +2h H—| 1.26[0.79,2.02]

Stroke

Alicandro 2020 STR_m Men  41-48 3 1.05[0.93,1.18]
STR_.m Men  49-54 b= 0.93[0.78,1.10]

STR_.m Wom 41-48 = 1.02[0.79,1.32]

STR_m Wom  49-54 ] 0.99[067,1.46]

Hannerz 2018b  STR_h Al <35 = 0.82[0.64,1.04]
STR_h Al 41-48 =] 1.10[0.81,1.50]

STR_h Al 49-54 = 1.58[1.01,2.46]

Hannerz 2018b  STR_i  All <35 ] 1.16[1.00, 1.34 ]
STR.i Al 41-48 = 1.01[0.83,1.23]

STR_i Al 49-54 =] 0.85[0.60,1.22]

Hannerz 2018b  STR_u Al <5 b 0.97[0.87,1.09]
STR_u Al 41-48 = 0.97[0.83,1.13]

STR_u Al 49-54 S 1.10[0.86 , 1.39]

Hayashi 2019 STR_.h Men <35 F—=— 1.07[0.73,1.56 ]
STR_.h  Men  45-<55 e 1.20[0.89, 1.62]

Hayashi 2019 STR.i Men _g5 e 1.00[0.73, 1.37]
STR_i Men  45-<55 | 0.96[0.73,1.26]

Kivimaki 2015b  STR_u Wom  >40-48 ] 1.37[1.05,1.79]
STR_.u Wom >48-55 Fa 1.07[0.86,1.33]
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Alicandro 2020

Kivimaki 2015a
O'Reilly 2013

Sokijema 1998

Virtanen 2010
Stroke

Alicandro 2020

Hannerz 2018b
Hannerz 2018b
Hannerz 2018b
Hayashi 2019
Hayashi 2019
Kivimaki 2015b
O'Reilly 2013
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IHD_m
IHD_m
IHD_u
IHD_m
IHD_m
IHD_m
IHD_m
IHD_m
IHD_m
IHD_m
AMI
AMI

STR_m
STR_m
STR_h
STR_i
STR_u
STR_h
STR_i
STR_u
STR_m
STR_m
STR_m
STR_m
STR_m

SELJ 4 dz2NB
SE LO®

Men
Wom
Wom
Men_1
Men_2
Men_3
Men_4
Wom_1
Wom_3
Wom_4
Men
Whit_c

Men
Wom
All

All

All

Men
Men
Wom
Men_1
Men_3
Men_4
Wom_1
Wom_3

f SoStaod wStlea@dS NRAY

[ 0.95[0.86, 1.00]
- 1.18[0.79, 1.76]
[ 0.87[0.68, 1.12]
b 0.82[0.55, 1.23]

| 0.36[0.05, 2.61]

hf}iﬂﬂﬁi Eﬂﬂ

- 1.24[0.88, 1.74]
- 153[1.08, 2.17]
: 1.25[0.16, 9.43]
1.35[0.77 , 23.90 ]
1.93[0.44 , 8.47]
2.94[1.39, 6.25]
1.67[1.02, 2.76 ]

0.95[0.79, 1.15]
0.98[0.62, 1.53]
1.33[0.82, 2.15]
0.86[0.61, 1.22]
0.89[0.69, 1.16]
0.64[0.37, 1.09]
0.95[0.64, 1.41]
1.28[0.99, 1.65]
1.43[0.51, 3.97]
0.52[0.23, 1.20]
2.65[1.28, 5.50]
1.07[0.14, 8.00]
——=——|  2.98[0.48,18.50]
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FOLLOWJP STUDIES CARDIOVASCULAR DISEASE

/hbe¢wh[ =

{hiL!]

{'tthwes L{h

{ew! Lb

Iy RIN&G SN wSaARSY AMI and stroke
HANT al £t YDZ o Myocardial Registn .
L cbl’I/l(Ib'l'l P baseddiagnoses Eii?:g?”AQ Sy Yy NJ Ny nZmAn
{ éSRE):V(ZI&gSR TPTT c™M mdbaH n y 27 forfatal and non demands 5 items,
9 F )f O S N‘]A fatal AMI (ICED 152 decision latitude 6
RASU NbB 410, 412) and items, social spport 6
02 K2 NI stroke (ICE® items.
430,431,434, 436) Job strain, quadrant
(split of itemscores not
provided )
Social support a work, ) A
split by the mean of 2Ysy y'NJ MZn nzmpp
item scores.
Isostrain low support
and high strain vs high
support and high strain
Padyab 2014 County CVD mortality Baseline SelfAQ
(Vaesterbotton residents aged Followup in Job demands
intervention 40, 50 and 60 national health 4 items, 4point Likert  Men 0.73 0.59-089 081
Programme, VIP, years of age registry for death scale. of item values
participating in due to myocardial (range 416). Sum of
Sweden a health survey 74,988 51 19902006 120 infarction (ICBLO: 595 itemvalues (range4
at their local 121-23, 124, 146) 24). Median item Women 0.58 0.390.86 0.75
primary care and stroke (ICR10 scores, high vs low
centerin a 161,163,164)
Northern
Swedish
County
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Job control

6 items on job decision
latitude, 4point Likert
scale. Sum dfem

Men

values (range-24).

Median item scores, Women
low vs high

Job strain

Quadrant, gender Men
specific median, strain \women
vs relaxed

1.37

121

0.87
0.66

1.12-1.67

0.83-1.76

0.61-1.24
0.341.33

1.07

0.91

NR

0.85-1.36

0.58-1.43

NR

Isostrain

High job strain in Men
combination with low

social support from Women
colleagues at work.
Dichotomized yes/no

118

0.51

0.81-1.72

0.21-1.26

NR

NR

FOLLOWUJP STUDIES ISBBHC HEART DISEASE

Alterman 1994
(Western Electric
Study)

USA

Male middle-
aged
employees at
the Hawthorne
Works,
Chicago

1,683

0

JEM survey
IHD mortality 283 Jobdemands Al
Death registry 10% increase in job

demand item scores

19571983 250

Decision latitude:20%
increase in job control  All
item scores

WOt hhbe hwY {¢wofw5ILhmaE! {/ ! [!'w 5L{9! {09
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0.76

0.48-1.28

0.59-0.97

0.76

0.85

0.55-1.05

0.70-1.03



Job strainhighest

strain vs lowest strain, All 1.48 098224 103 0.75141
tertile split
Steenland 1997 USA  Male 3,575 0 19711987 NR IHD 519  JEM, survey based
(NHANES) employees ICD9 410414 multi adjusted job
aged25-74 Hospital discharge scores
diagnoses and Job titles from 1970 U<
death certificates census
Job demandsquartiles White collar
of item scores, higher 2nd quatrtile
vs lowest 069 0451.06
3rd quartile 109 073164
4th quartile 093 061144
Blue collar
2nd quartile 0.83 0.62-1.12
3rdquartile 0.83 0.581.18
4th quartile 040 0.64-1.03
Job control:quatrtiles of .
item scores, higher vs it collar 071 040128
2nd quartile
lowest
3rd quartile 0.97 0.57-1.65
4thquartile 0.74 043126
Blue collar
2nd quartile 0.87 0.66-1.16
3rd quartile 0.67 0.480.93
4th quartile 069 046102
Job strain,quadrant,
median split, strain vs  White collar 105 063177

WOt hhbe hwY {¢wofw5ILhmaE! {/ ! [!'w 5L{9! {09
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Blue collar 114 0.80-1.63
Ml and fatal IHD Baseline selfAQ
Lee 2004Nurses Registred Review of medical Job demands
Health Study) USA nurses i 35038 100 19921996 4.0 records and death 146  Tertiles of itemscores
Y health study certificates after Lowesttertile
1 reference 1 reference
reported CVD
events
Intermediate
tertile 1.35 093197 132 0.901.93
Highestertile  og5 055132 08 052124
Decision latitude Highesttertile 1 reference 1 reference
Tertiles of itemscores .
Intermediate
tertile 0.85 0.57-1.28 081 0.541.22
Lowesttertle 106 072158 097 065145
Job strain
Quadrant, median split, All 0.80 048134 071 042119
strain vs relaxed
Social support
Median split, low vs All 1.28 090183 115 0.80-1.64
high
CAYyAakK I LILINE alL Y2NII f W9 a SELISNI
A Ut Sa Ay YLHG$§ y ble2ylt F w26 O2yiNR )
+tANI I YySY C)\yfIYéyT”pp } oyc®s n 198194 14.0 NE I A 56 NBE 8,378 [26 04 Ygﬁ;Me" nr 1.11 1.041.19
My n A KAIK oy2 R!
arvys Work load
200dzLJ o Mediumvslow (no Men nr - 1.05 0.971.13
Mmptp Y details)
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Work load

High vs low Men nr - 1.13 0.961.33
Civil servants MI andfatal IHD Baseline SelfAQ Men
Kuper 2003 in offices in 20 Medical record Job demands Lowesttertile
(Wﬂitehall )] UK departments ~ 10308 33 19852000 110 review of reported 296 Tertiles of itemscores 1 reference 1 reference
in London events

Intermediate
tertile 1.49 1.06-2.10 1.33 0.93-1.90
Highestertle 155 084178 117 079173
Women
Lowesttertile 1 reference 1 reference
Intermediate
tertile 1.30 0.73-2.30 1.31 0.71-2.40
Highesterle 137 067280 185 089385

Decision latitude Men

Tertiles of itemscores  Highesttertile 1 reference 1 reference
Intermediate
tertile 1.32 0.99-1.76 1.32 0.97-1.79
Lowesttertle 714 082159 101 070145
Women
Highestertile 1 reference 1 reference
Intermediate
tertile 0.68 0.30-1.55 0.70 0.30-1.64
Lowest Q3 1.06 053208 092 045089

Job strain

Quadrant, median split, All 1.42 099205 116 0.781.71

strain vs relaxed

WOt hhbe hwY {¢wofw5ILhmaE! {/ ! [!'w 5L{9! {09



Offspring (and

IHD and fatal IHD

Baseline SelfAQ

Eaker 2004 spouses) from Scheduled clinical Job strain
(Framingham USA P . 3,039 44 198499 100 examinations 149  Quadrant, median split, Men NR 118 0.69-2.00
. apopulationr . .
Offspring Study) during follow up, strain vsrelaxed(low
basedstudy . o ;
strict criteria. strain)
Death certificates
Women NR 061 021175
Job demands Men NR 1 097104
Risk by one SD increas
in item score Women NR 0.99 0.93-1.06
Dgcision Iatitudg Men NR 1 0.95-1.06
Risk by one SD increas
in item score Women NR 1.85 1.21-2.85
Employees in
25 large IHD Baseline SelfAQ
De Bacauer 200¢ companies anc Medically Job demands
q ~ Belgium public 14,337 0 19941999 32 ascertained acute 87 Tertiles of itemscores  Lowesttertile 1 reference 1 reference
(BELSTRESS) e ) .
administration myocardial
S across infarction, unstable
Belgium angina, coronary
artery bypass or Intermediate
coronary tertile 114 068190 126 073214
angioplasty at . .
baseline clinical Highesttertile 131 0.77-224 143 0.80257
examination Dec!smn I§t|tude Highesttertile 1 reference 1 reference
Tertiles of itemscores
Intermediate 597 055152 073 042126
tertile
Lowesttertile 1 0.60-1.65 0.83 048143
Social supportiwo Highesttertiles 1 reference 1 reference

WOt hhbe hwY {¢wofw5ILhmaE! {/ ! [!'w 5L{9! {09
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and supervisor support
Tertiles of itemscores

Intermediate
tertiles

Lowesttertiles 211 127352 236 1.384.01

1.36 079232 158 0091-2.74

Job strain quadrant,

median split, strain vs Al 1.35 0.73249 126 0.66-2.41
relaxed
Isostrain quadrant,
median split, high iso v: All 191 1.07-341 192 1.05353
low

Women in the MI and fatal IHD Baseline SelfAQ

Kuper 2006 Sweden UPPsalaHealtt o h00 100 19910002 110 REYSHy based 19 Jobdemands Lowesttertile 1 reference 1  Reference

care region medical Tertiles of itemscores

enrolled into a ascertainment

cohort study

Intermediate
tertile

Highesttertile 14 0.9-2.3 14 0.8-2.3

0.9 0.5-1.6 0.8 0.4-1.5

Decision latitude,

Tertiles of itermscores  Highestertile 1 reference 1 reference

Intermediate 08 05-1.4 0.8 0.5-1.4

tertile

Lowesttertile 1 0.6-1.6 0.7 0.4-1.2
Social supporttwo . .
subscales, cworker Highesttertile 1 reference 1 reference

and supervisor suppart

Tertiles of itemscores Intermediate

tertile 0.8 0.5-14 1 0.5-1.7
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Lowesttertile 13 0.8-2.0 12 0.7-1.2

Job strain,quadrant,

median split, strain vs  All 14 0.7-2.7 1 0.5-1.9
relaxed
A cohort of IHD Workunit, baseline
public service National patient SelfAQ
employees at registry, ischemic Job demands
AarhusCounty heart disease IGD Each employee
and Aarhus 8:410414; ICBLO: assigned mean scores
Bonde 2009 Denmark municipality 18,258 79 20022007 5.0 121, 122 and 124 101 of the work unit (1106 Lowest Q4 NR 1 Reference
identified from work units).
electronic Quatrtiles of work unit
company averagescore
records
Q2 and Q3 12 0.7-1.9
Highest Q 13 0.8-2.3
Job control
Quatrtiles of work unit  Lowest Q4 NR 2 1.1-36
averagescore
Q2 and Q3 14 0.8-24
Highest Q 1 Reference
Sacial support at work
Quartiles of work unit  Lowest Q4 NR 11 0.6-2.0
averagescore
Q2and Q4_3 1 0.6-1.7
Highest Q 1 reference
Job strain
Quadrant, median, All NR 13 0.9-21

strain vs all others
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IHD or fatal IHD

Baseline SelfAQ

Netterstram Employed Patient and death 27 items, Jesponse
2010 citizens agd registry, ICEL0 120 categories (often/
Denmark 30+ in 1,141 52 19922007 13-15 25 or equivalentin sometimes/rarely) Men 11 0.6-1.8 15 0.8-2.6
(Copenhagen h bd d
City Heart Study) C_open agen ICD8 Jq emands
City High vs low, split
unknown
Women 09 0.4-1.8 11 0.5-1.3
Cpntrol ) Men 0.7 0.4-1.1 0.9 0.5-1.3
High vs low, split
unknown Women 0.6 0314 12 0.5-3.1
Social support | Men 08 0514 08 0514
High vs low, split
unknown Women 0.6 0314 09 0.4-1.4
Job strain Men 13 0821 16 0737
Quadrant, split
unknown' yeslno Women 1.2 0.6-2.3 1.1 0.3-4.2
AMI or Ml death
Emplovees in Hospital records for Baseline SelfAQ
7 onepof)gl.s admission for non Jobstrain
Kivimaki 2012 fatal Ml (ICELO: Quadrant, study
(IPD Consortium' Egl:?\?r?:: :::gorts ofthe 197473 49 19852006 8.0 121-122: ICI: 8: specific median, strain All 123 110137 117 1.05-1.31

consortium

410) or death
registries for fatal
CHD

vs all other
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IHD or STROKE Baseline SelfAQ
Women in Selfreported cases Job strain
health related of nonfatal High demands and low
(Women's Health ~ USA ~ PaMapalingin 55086 100 19982007 coronary 7 Memnog, | P 188 118301 167 104270
astudy 10.0 revascularisation ot high strain vs low strair
Study) . . ;
addressing ischemic stroke
effects of verifed by review
Aspirin of medical records.
Fatal CvVDdeath
registry
440 Coronary 159 119213 141 105190
revasc
163 Ischemic 183 112297 143 087-2.34
stroke
Ml and stroke JEMsurveybased
Population Hospitaldischarge Job demands
based cohort and death Median split of item M
Toren 2014 Sweden in Gotenborg 6,070 0 19752000 16.0 registries. Norfatal 1,052 scores. High vs low White coll 1.00 0.80126 NR NR
born 1915 MI ICDB10 121 and ite collar
1925 ischemic stroke
161-169. Fatal CHD
ICD10 120125
M 115 0.93-1.41 NR NR
Blue collar
Job control
Median split of item ~ M! 106 084133 NR NR
scores. Low vs high ~ White collar
Mi
1.23 0.98-1.56 NR NR
Blue collar
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Job strain
Quadrant method,

; Lo Ml
mtean split, high White collar 1.15 0.69-1.92 NR NR
strain vs relaxed (no
strain)
M 1.36 1.01-1.84 NR NR
Blue collar
Fatal and norfatal Baseline SelfAQ
. . Job content
IHD and ischemic - - .
A cohort of stroke. quesﬂonnglreusmg ad
male Hospitalization for CHD Zg;r?lil:'nees;(;;s;‘actor
. construction MI (ICDB9 410 or 1,884 . Ml and IHD
Schigler 2015 Sweden workers 75,236 0 19892004 126 ICD10 121 or CHD  Stroke analysis death 115 099133 118 1.02-1.37

Job demands

4 item scale with 5

response levels. ltem

scores divided into

quintiles; highest vs

lowest

Job contrd

3 items, 5 response

levels. Itemscores Mi and IHD 112 097129 113 098131
L - e death

divided into quintiles,

lowest vs highest

Social support

2 items, 5 response

scale. Itemsco?es Mi and IHD 098 086111 101 089115
o ) L death

divided into quintiles,

lowest vs highest

Job strain quintiles

quintile split, highest vs

lowest

established death (ICBLO 120 739
198993 125) or Ischemic

stroke (ICELO 163

164)

Ml and IHD

1.10 0.89-1.35 107 0.87-1.33
death
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Employees in &

Fatal and norfatal
IHD
Medically verified

SelfAQ using modified
JCQ.
Job strain

gggg:jag?\z one fatal andnon-fatal ngdrant, median split Norn-manual
Ferrariq 2017 laly 3,284 0 19892008 14.6 acute coronary 172  strain vs all others (no NR 1.70
actory-based : workers
events (AMI, strain)
cohort north coronary
of Milan
syndrome,
revascularization)
Manual NR 194
workers
Population IHD Baseline SelfAQ
based cohort Diagnoses from Job strain
of employed insurance billing JCQ 148tem version.
residents 40 system: ICB: 410 Job strain defined by
60 years old in 414 or ICHLO: 121 the ratio of demands
Power, 2019 Canada Quebec 8,073 50 2009 6.6 andI23 557  and inversed job Men 122 0.81-1.84 0.96
recruited control item scores.
through a Ratio >=1.0vs< 1.0
public health
insurance
database
Women 1.85 119290 1.63

0.94-3.08

113332

0.62-1.49

1.02-2.60
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IHD mortality on JEM survey

the job Sex, age, johtle,
French national industry and
death registry: companiny size specific
. Deaths ischemic JEM based upon
National ) IHD - .
- - heart disease IGD occupational JCQ IHD mortality
Niedhanmer France 'P'eSentalVe ) 196332 47 10762002 170 10120125 and 1551 g rveys. on the job NR 106 092123
2020 cohort of . Stroke
employees equivalent for ICD 689 Jol? demandsRecgncy Men
8and9 weighted cumulative
Deathsfrom stroke exposure.
(ICD10 160, 161, High psychological
163, 164 and demands vs low
equivalent for ICD demands (median split]
8 and 9)
Women 092 056151
Decision latitude IHD mortality
Recency weighted on the job NR 114 098132

cumulative exposure  Men

low control vs high

control (median split) Women 126 067-239
Social supportRecency IHD mortality

weighted cumulative  on the job

exposure low support Men NR 116 1.00-1.34
vs high support
(median split)

Women 158 092272
Job strainRecency IHD mortality
weighted cumulative  on the job NR 116 0.97-1.38

exposure to low control Men
and high demands vs

high control and low  \women 1.15 0.70-1.89
demand (median split)
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Job isotrain Recency

exposure to high Men
demands, low control

and low support vs low
demands, high control Women
and high support

IHD mortality
weightedcumulative  on the job

NR--

114

113

0.951.37

0.68-1.87

Rugulies 2020

Employed
residents in
Denmark 2000

Fatal and norfatal

National patient
registry, myocardia
infarction ICBLO
121 and 122 and
CHD mortality (IGD

1,660150 49 20012010 100

JEM survey based
Sex, age and calendar
year specific JEM
assigning work
environment survey
scores for questions on All
job demands (3 items)
and job control (5
items).

Jobstrain quadrart,
median splits of item
scores, strain vs relaxec

117

1.14-1.20

1.00

0.98-1.03

Employees
participating in
the nationwide
Canadian
Community
Health Surveys
20002003

Ml and congestive

diagnoses retrievec

48 2001-2017 from two medical

Baseline interview
convenience questions
Job demands2 items,
quartiles of item
scores, highest vs
lowest

Men

Women
Job control 5 items,  pMen
quartiles of item
scores, lowest vs Women
highest

1.05

0.62
0.73

0.85

0.63-1.78

0.30-1.28
0.42-1.27

0.46-1.56

110

0.60
0.72

0.78
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0.42-1.43



Job strainquadrant,

median split, strain vs Men 0.83 050137 082 0.501.36
no strain (relaxed)
Women 0.89 046-1.73 086 0.451.65
Ml and IHD JEM based upon
Postmenopaus mortality Medical independent review of
al women review of annualy job titleswith five Current
Wang 2021 usa fecuitedfrom - gn0oc 100 19932013 150 SeFreported CHD oo, items forjobdemands ooy, 090 081099 096 091-1.02
40 clinical event for diagnosis (different from JCQ) retirement
centers across of Ml and IHD and 8 for job control.
USA mortality analyzed Demand,median item
asapooled scores, high vs low
outcome
Control,median item Current
' workers to 0.81 074089 097 0.92-1.03
scores, high vs low A
retirement
Job strain quadrant, Current
median splits strain vs workers to 112 095132 101 091110
relaxed retirement
IHD.Medico Baseline SelfAQ
administrative French version gbb
White-collar database diagnose content questionnaire
employees in ICD9: 410414, (18 items 4-point Likert
Lavigne 19 p'ublic.and ICDl(.):' I?0I25 scale for demands and
Robichaud 2023 Canada semipublic 6,465 52 20002018 17.0 (specificity 975%) 836  control).
enterprises in Jobstrain, quadrant Men 1.45 1.01-220 147 1.09-1.99
the region of medium split, strain vs Women 1.08 0.651.78 1.02 0.621.67

Quebec

relaxed. Medians baser
upon general Quebec
working population
study.
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FOLLOWJP STUDIES STROKE

CAYA&K | ! LILINY {GNR1S Y2 W9 a SELISNI
Ut Sa Ayl YIHGS bls2ylf R w2o O2yiNER
YSymp 1 oyc® NBIAA&GNE [26 @& YSR|Men nr - 1.19 | 1.051.36
My n 6 A KAIK byRa®
£ANIFyYySy Cayt ;'(l)gjzu', R 198194 | 14.0 2428 |2 aNg t 21 R
MmpTtp | a SRA dzY oga Men nr - 1.02 | 0.891.17
RSGFAT &L
I A3K @a f 2(Men nr - 1.13 | 0.841.53
Incident stroke SelfAQ
Rand Hospitalization or Job demands, 5 items,
andom death from G/D in control 6 items and
sample of registries: ischemic social support at work ¢
Kuper 2007 women born stroke (ICBLO items. Ischemic
' s i
(Women's Sweden 194362 47042 100 19912002 110 '03:31639), 200  Jobdemands stroke 1 reference nr
Lifestyle and residing in intracerebral Tertiles of itemscores, Lowesttertile
Health cohort) Uppsala hemorrhage (ICD higher vs lowest
Health care 1gdlgfl 21:3 dtroke
. u ined s
Region (ICD10 164) and
equivalent earlier
ICD versions
Intgrmedlate 08 0514
tertile
Highesttertile 0.9 0.5-1.4
Hemorrhagic
stroke 1 reference nr
Lowesttertile
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Job control
Tertiles of itemscores,
lower vs highest

Social support
Tertiles of itemscores,
lower vs highest

WOt hhbe hwY {¢wofw5ILhmaE! {/ ! [!'w 5L{9! {09

Intermediate
tertile

Highesttertile

Ischemic
stroke
Highesttertile

Intermediate
tertile

Lowesttertile

Hemorrhagic
stroke
Highesttertile

Intermediate
tertile

Lowesttertile

Ischemic
stroke
Highesttertile

Intermediate
tertile

Lowesttertile

Hemorrhagic
stroke
Highesttertile

Intermediate
tertile

Lowesttertile

0.7

0.9

0.8

14

0.7

11

11

0.8

1.6

11

0.3-1.7

0.4-1.9

reference

0.4-14

0.9-24

0.3-1.6

0.5-24

reference

0.6-1.7

0.5-1.3

reference

0.7-3.5

0.5-2.7

nr

nr

nr

nr



Job strain
guadrant, median split, 1 reference nr

Ischemic

. stroke
strain vs relaxed

High strain 16 0.9-30
Hemorrhagic 1 reference
stroke
High strain 12 0.5-3.1
Stroke Baseline SelfAQ
National Hospital Job demands, 3 items
Personnel in Discharge registry and control 9 items
Kivimaki 2009 government and Statistics with a 5-point Likert
(Finnish Public Finland employmentin 48361 100 20002005 3.0 I'aniz?d,'\lﬂé’g;}"ty 124 ZiaLZS:ZgB:SorS Lowesttertile 1 reference nr
sector Study) 10 towns and 9 ry . P f
21 hospitals 430-38; ICB10: percentage of max
160-169 score

Job demands

Tertiles of itemscores,

higher vs lowest
Intermediate
tertile

Highesttertile 19 12-31

14 0.9-2.2

Job control
Tertiles of itenmscores,  Lowesttertile 1.03 0.7-1.6 nr
lower vs highest

Intermediate

tertile 121 0.8-1.9

Highestteetile 1

Job strain
Quadrant, median split, High strain 1.62 0.9-2.9 nr
strain vs relaxed
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Employees <=
65 yearsldin
12
communities
across Japan
who
participated in

Stroke

Review of medical
records, CT and M
scans in self
reported cases of
stroke. Transient
ischemic attacks

Baseline SelfAQ
Job strain
Quantitative and
qualitative job

demands (5 items) and
control (6 items) with a

4-point Likert scale.

Tsutsumi 2011 Japan routine health 6,553 51 19922005 110 excluded. Cause of 147  Quadrant, sespecific Me_n, nr 14 0.3-5.6
: - . ) : white collar

screening deaths retrieved median split, strain vs

programs from Cause of relaxed

offered to death registry.

aged people in

Japan

(response

65%)
Men, blue nr 31 1093
collar
Women, white nr 56 1032
collar
Women, blue nr 1 0425
collar

Stroke JEM survepased
Hospital discharge Job demands
Population and death Median split of item
based cohort registries. Norfatal scores. High vs low
Toren 2014 Sweden in Ggteborg 6,070 0 19752000 160 MIICD10I21and 1,052 Strc_)ke 0.83 0.62-1.12 NR NR
born 1915 ischemic stroke White collar
1925 161-169. Fatal CHD

WOt hhbe hwY {¢wofw5ILhmaE! {/ ! [!'w 5L{9! {09
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Stroke

549 13 0.97-1.73 NR NR
Blue collar
Job control
Median split of item ~ Stroke 104 075140 NR NR
scores. Low vs high ~ White collar
Stroke 096 072131 NR NR
Blue collar
Job strain
Quadrant method,
median split, high Stroke 063 029130 NR NR
B White collar
strain vs relaxed (no
strain)
Stroke 122 082182 NR NR
Blue collar
Stroke Baseline SelfAQ
. Hospital discharge Job strain
Fransson 2015 Emglogaes " diagnoses and Quadrant, median split,
IPD cohort Europe P . 196380 53 19852008 9.2 death registries 1,049  strain vs all other Al stroke 1.09 094126 NR NR
. cohort studies,
studies _ ICD10 16061, 163,
n=14
164
476 Ischemic 124 105147 118 1.001.39
stroke
2,023 Hemomhagic o1 75136 095 072127
stroke
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Niedhamer 2020

France

National
representative
cohort of
employees

1496332 47 19762002 17.0

WOt hhbe hwY {¢wofw5ILhmaE! {/ ! [!'w 5L{9! {09

Stroke mortality on
the job

French national
death registry:
Deaths ischemic
heart disease IGD
10 126125 and
equivalent for ICD
8and9

Deaths stroke (IGD
10 160, 16163, 164
and equivalent for
ICD8 and 9)

IHD
1,551
Stroke

689

JEM survey Stroke
Sex, age, job title, mortality on
industry and company the job

size specific JEM base Men

upon occupational JCC

surveys.

Job demandsRecency

weighted cumulative nr
exposure.

High psychological

demands vs low

demands (median split

Women
Decision latitude Stroke
Recency weighted mortality on
cumulative exposure  the job nr
low control vs high Men
control (median split)

Women
Social supportRecency Stroke
weighted cumulative  mortality on
exposure low support the job nr
vs high support Men
(median split)

Women
Job strain.Recency Stroke
weighted cumulative  mortality on

exposure to low control the job nr
and highdemands vs  Men

high control and low

demand (median split) \Women

1.09

119

1.43

161

1.07

134

134

159

0.86-1.40

0.82-1.74

111-1.84

0.99-2.61

0.83-1.37

0.88-2.04

1.01-1.77

1.11-2.28



Job isatrain. Recency Stroke

weighted cumulative  mortality on

exposure to high the job nr 119 088162
demands, low control Men
and low support vs low
demapds, high control 162 1.12-2.33
and high support Women
Casecontrol studies ischemic heart disease
AMI JEM based on national
Cases of first occupational interview
Residents in myocardial surveys 1971979
Stockholm infarction through linked with census dats
Hammar 1998  Sweden County and 4 Cases l(())éo 197684 118 hospital and death on job fitles.
rural Swedish registries. Two
counties random controls
matched by sex,
age and year of
coronary event.
284 Job demands
Controls 48 124 2 items (hectic and Men 0.94 0.89-0.99 nr nr
psychologically nr nr
demanding), median of Women
item scores, high vs low 0.95 0.82-1.10
Decision latitude Men 119 113125 nr nr
11 items, median of 1.251.65 nr nr
item scores, low vs high Women 144
Job strain Men 1.081.35
Quadrant, median split 121 1.01-151 112 099127
high vs low Women 123 T 109 082144
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Ml Baseline SelfAQ
Clinically verified Hfort 5 items, rewards 10 items,
nonfatal Ml overcomitment(work stay with
Civil servants based upon self you after working hours) 1 item.
Kuper 2002 in London 1985 reports and fatal Items not original ERI questions
(Whitehall UK ffices of 20 10308 33 2000 110  |HD from death 300 but have high correlation with ~ Lowesttertile
)} departments registry these
Effort

Tertiles of item scores

Intermediate

tertile
Highesttertile
Reward Lowesttertile
Intermediate
Tertiles of itemscores tertile
Highesttertile
Overcommitment
Median of itemscores Low
High

Effort reward imbalance

Quartiles of ratio of sex specific

effort and reward itenscores Q1 (low ERI)
(lowest most favorable)

Q2
Q3

WOt hhibe hwY {¢w9f w5ILhmE! {/![! w

1 reference
1.28 0.96-1.71
1.08 0.82-1.44
1.19 1.02-1.38
0.99 0.84-1.16
1 reference
1 reference
122 0.96-1.54
1 reference
1.23 0.87-1.73
1.36 0.97-1.89
5L{9! {9

1

142

1.28
0.96

124

144
152

reference

1.03-1.95

0.92-1.78
0.72-1.28

0.751.34

reference
reference

0.96-1.60
reference

1.00-2.08
1.06-2.19



Q4 (high ERI) 1.06 0.74-1.51 121 0.82-1.78
Denmark, Employees MI and fatal IHD Baseline SelfAQ
Finland, from 11 Hospital records Effort reward imbalance
France, national for admission for Harmonizedscale based upon
Germany, samplesfrom non-fatal abbreviatedversions of the
Dragano Sweden, public myocardial original ERI scale used in the
2017 UK administration 1985 infacrtion or different cohorts.
) 90,164 55 8.0 S 1,078 All 0.99 0.87-1.13 nr
(IPD and service 2005 death registries Effort
consortium) and from for fatal IHD Median itemscore high vs low
private (ICD10 122122;
manufacturing ICD- 8 410)
and other
companies
Reward
Median itemscoreg low vshigh All 1.18 1.04-1.33 nr
Effort-reward imbalance
Dichotomisation of the ratio of
the harmonized effort and rewarc Al 116 101-1.34 116 1.00-1.35
scale: >1.0vs<=1.0
IHD and stroke
Professional National Health Baseline selfAQ
bus drivers 2006 Insurance Overcommitment
Wu 2019 Taiwan recruited form 1,650 0 2012 7.0 research 18 6 items IHD 127 1.04-1.56 132 1.05-1.65
a large bus database: IHD Continuoustem scores, higher
company ICDSCM 41014; score highecommitment
CVD ICDEgM
430438
7 Stroke 0.89 0.54-1.46 nr nr
w9t hhwvbe hwY {¢wddwbliLths:! {/ | ['w 5L{9! {9 m



IHD.Medico Baseline SelfAQ
administrative Effort-reward ratio. Effort and
) databases reward each measured by 9
Whlte-collar' diagnosedCD9: items, on a 4point Likert scale.
Lavigne employges n 410414; ICB10: Item scoreused to define Men 15 1.231.81 155 1.26-1.90
Robichaud  Canada :;ﬁ:lpblzltfliind 6465 52 22%?.% 170 120125 g3s effort/reward ratio dichotomized,
2023 . (specificity split level 25%/75% (our Women 1.08 0.781.48 1.02 0.721.44
enterprisesin 97.5%) calculation).
Quebec region High effortreward ratio vs low
'bb9m Mh. Lb{9/!wL¢, > 5h2b{L%LbD !'!'b5 hwD!bL{!¢Lhb![ /1!bDO

FOLLOWUP STUDIES JOB INSECURITY

Lee 2004 Ml and fatal IHD.
(b dzNBA S & ¢ Medical record review
Health Study) Registered nurses of reported events

USA  30-55years old in

1976

36,910 100 19921996 4.0

Job insecurity

4 items, binary response
categories. Worries about
unemployment, job transfer,
become superfluous, difficulties
finding a new job. No data on
scale

154

Followup
199294

Followup
199296

147 095253 135 078234

0.69-1.57 104 0.69-1.57
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JOB INSECURITY, DOWNSIZING AND ORGANISATIONAL CHANGE

OUTCOME EXPOSURE Minimally i
First author ~ Country Population N Wo:n b FOLLOWUP Type N Ascertainment STRATA adjusted Fully adjusted
% " cases
year Ascertainment Contrast
(study label) Period  Duration RR 95% ClI RR 95% ClI
Netterstram IHD or fatal IHD Job insecurity
2010 Patient and death 4 items, binaryesponse
(Copenhagen Employed citizens registry, ICELO 12625 IHD categories. Worries about
City Heart Denmark age 30+ in 1,141 52 19922007 1315 orequivalentinICBB 104 unemployment, job transfer, Men 21 1.2-36 25 1.1-56
Study) Copenhagen City MI 49 become superfluous, difficulties
finding a new job. High vs low
(unspecified)
Women 16 07-3.4 14 0.5-3.2
Slopen 2012 IHD or STROKE Baseline SelfAQ
(Women's Women inhealth- Selfreported cases of Job insecurity
HealthStudy) related non-fatal myocardial 1 item, 4 response categories: 'M
occupations infarction, coronary job security is good' (strongly Myocardial
USA  participatingina 22,086 100 19982007 10.0 revascularizatioror 170 disagree, strongly agree) . : 139 098197 135 095-1.92
. - . : infarction
RCT across USA ischemic stroke Strongly disagree or disagree on
addressing effect verifiedby review of good job security vs all other
of aspirin medical records. Fate
CVD, registry
Coronary
440 revasculada 122 097153 119 0.95-149
tion
163 Ischemic 197 065145 094 063140
stroke
Ferrie 2013 Fatal and norfatal Baseline SelfAQ
(Whitehall 1) IHD Job insecurity
Selfreported data 1 item, 4 response categories:
non-fatal and fatal How secure is your present job?
UK Civil servants 4,174 30 19952004 8.6 coronary heart 168 Very insecure or insecureersus  All 142 105193 126 091173

diseasgq(inclding
angina)verified by
medical records and
death certificates

secure or very secure
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Virtanen 2013 MI and fatal IHD.

Baseline SelfAQ

(IPD 12 cohorts of Hospital records for Job insecurity
Consortium employees from admission for non 1-2 items, 25 response categories
Study) Belgium national random fatal myocardial about perceived insecurity in
Denmark,, samples, from infarction(ICD10 12% current employment.
Germany, publl_c_ _ 109257 55 1980s 90 122 or equr_;llent) or 1,346 Perceived insecurity yes/no Al nr 105 090124
Finland adm]nlstratlon and >2004 deathregistries for
Swe der; service and from fatal coronary heart
private disease (IC20 120
manufacturing and 125 or equivalent
other companies
Latza 2015 Fatal and norfatal Baseline SelfAQ
Random sample of IHD Job insecurity
employees from Firsttime hospital 2 items, 'Worried about becoming
Denmark the Danish Work 12,559 52 19902010 <4070+ discharge or mortality 561 unemployed; ‘difficulties finding All 123 098155 119 0.94151
Environment diagnoses ICO 120 a new job'; Worried and/or
Cohort Study 25 or equivalent difficulties, yes vs no

REGISTERBASED STUDIES OF DOWNSIZING OR ORGANISATIONAL CHANGE
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Random sample of

Martikainen, mol living i IHD mortality Registnjinkages
2008 I‘iinlgl %e\zih 9 Finnish death registry Downsizing
. . (ischemic heart Remaining in downsized 0
Finland g\ézzizrg%ng of 85,833 41 19952002 8.0 disease, no 1GIO 1,188 workplaces vs workplaces with n¢ < 9% nd 1 reference
downsized codes provided) downsizing during a period basec
workplaces upon registry linkages
10-29% nd 09 073112
30-49% nd 111 0.77-161
50-100% nd 0.78 0521.17
Jensen 2020 Municipal Fatal and norfatal Manager questionnaire
(WHALE) employees in the IHD or stroke) Work unit organizationalchange.
capital region who Firsttime hospital Email surveynddressindowest Mergeof
Denmark in 2013 worked in  14.788 77 2014 1,0 discharge or death 72 level managers afork units departments 094 044201 124 058271
the same work from ischemic heart asking about specific or units
unit with > 3 disease (IC20: 126 organizationathange during
members 125) or stroke (ICI20: 2013, yes vs no.
161, 16364)
Splitups 076 023255 0.84 0.252.82
) 101 043236 14 056351
Relocation
Change in
manage 156 087278 199 1.07-3.69
ment
Employee 189 108329 236 125447
layoff
088 041190 0.86 0.381.92
Budget cuts
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ISCHEMIC HEART DISEASE

IHD mortality Baseline interview,
Employeest . :
. National weekly working .
14 pivate and death regist hoursstratified b Lowest physical
Holtermann 2010 Denmark public 4,943 0 19702001 300 ISty 5g7 . . y Ftnessquintile 194 1.02-3.72 1.49 0.76-2.89
companies in ICD8 410 physical fithess 21-45 hiw
pathivinanl 414, ICBLO Reference <= 40
P g 120-125 hours/week
46+ hiw 2.69 1.335.46 2.28 1.104.73

Three intermediate

physical fithessjuintiles 171 1.182.49 1.37 0.93-2.03
41-45 hiw
46+ hiw 1.06 0.67-1.66 0.94 0.59-1.51

Highest physical fitness

quintile 0.98 0.52-1.82 0.8 0.41-1.57
41-45 hiw
46+ w/h 0.87 0.41-1.87 0.91 0.41-2.02
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Virtanen 2010
(Whitehall 1)

Civil servants ir
London offices
in20
departments

6,014

29

Mi Baseline AQ.

Clinically Working overtime
verified fatal Singleitem on an
and nonfatal average weekday:
Ml Approximately how

many hours do you
spend on the
following activities (if
applicable): Work

19912004 110 159 (daytime) and No overtime
work brought home

(hours/w)

1 hour overtime
2 hoursovertime

3-4 hoursovertime

0.95
1.46
19

reference

0.61-1.49
0.93-2.30
1.17-3.06

1

0.93
1.26
167

reference

0.59-1.47
0.79-2.02
1.02-2.76
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O'Reilly 2013
(NIMS)

Northern
Ireland

2001 census
cohort of men
and women in
full-time
employment
aged 20
59/64 years

414,949

35

IHD mortality Census questionnairt

Causespecific data

mortality due Long working hours

to ischemic How many hours a

heart disease week do you usually

(Icb1o 120 work in your main

125) job past 4 weeks.

Exposure
957 o Men
20012009 9.0 g'/ﬁsg’g;_"zgdm:fs Managerialiprofessiona "™

Intermediate
Own account
Routine occupations
Women
Managerial/professiona nr

Intermediate

Own account

Routine occupations

WOt hhbe hwY {¢wofw5ILhmaE! {/ ! [!'w 5L{9! {09

0.82

0.36
124

153

1.25

nr
135

193

0.55-1.23

0.05-2.61
0.88-1.74

1.08-2.17

0.16-9.43

0.77-23.9

0.44-8.47



LONG WEEKLY WORKING HOURS

: FOLLOWUP OUTCOME EXPOSURE Age and sexadjusted Fully adjusted
First author year . Type N .
dy label) Country Population : . Ascertainmen  cases Ascertainment STRATA
(study Period  Duration . Contrast RR 95% Cl RR 95% Cl
IHD Baseline SelfAQ
E:P:g[r)tz?;i th National Weekly working
Kivimaki 2015 (1) ¢\ e unpublished 0-80 19922006  nr hea'h? i 812 r|Loursq/ab0vke 55< 35 > 55hiw 0.87 0.681.12 nr
(IPD consortium) P individual registries 4(;)[#5 W(ie VE ' ' ’
participant oursiwee
data, n=10
Fatal and Telephone interview
Random non-fatal IHD Longworking hours
opulation Hospital Number of hours
Ear‘; le oR0c discharge usually worked in a
64- epar-old diagnosis or week and in a
Hannerz 2018a  Denmark fuII-ytime 19992013 8.0 death registry 3,635 specific reference 32-40 h/w nr 1 reference
employees ICD10: 126 week X4 weeks
(Danish labour 125) mgrrvtig\}\?e
force surveys) Average ;/veekly
working hours h/iw
41-48 hiw nr 0.95 0.85-1.06
>48 hiw nr 1.07 0.94-1.21
IHD mortality Census data
. Death Long working hours
ggrl‘sluléahan registries IHD Number of hours Men
Alicandro 2020 Italy workeré 2064 20112016 5.0 ICD10 12025 7954 usually worked per 4148 0.91 0.85-0.97 0.91 0.85-0.97
ears old ’ week atbaseline.
y Reference is <= 40
hiw
4954 0.86 0.78-0.93 0.91 0.83-1.00
>=55 0.91 0.83-1.00 0.95 0.86-1.00
Women
41-48 0.93 0.71-1.22 0.86 0.651.14
4954 0.96 0.65-1.42 0.92 0.61-1.37
>=55 1.28 0.88-1.87 1.18 0.79-1.76
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STROKE

Stroke Census questionnairt
mortality data
2001 census Causespecific Long working hours
cohort of men mortality due How many hours a
. and women in to stroke (ICB week do you usually
OReilly 2013 Northern ¢ ime 414949 35 20012009 90  1016069) 215 Wworkinyour main ~ Men . nr 143 051-3.97
(NIMS) Ireland employment retrieved job past 4 weeks. Managerial/professiona
aged 20 from death Exposure
50/64 years registry dichotomized: >55
h/w vs 3540 h/w
Intermediate nr
Own account 0.52 0.23-1.20
Routine occupations 2.65 1.285.50
Women
Managerial/professiona nr 1.07 0.14-8.0
Intermediate nr
Own account 2.98 0.48-18.5
Routine occupations nr
E:t:gftzwith Stroke Baseline SelfAQ
. ) . National Weeklyworking
Kivimaki 2015 (2) g e Unpublished 27160 4356 19922006  nr health 659 hours >4048 hiw 137 105179 nr
(IPD consortium) individual -
participant registries Reference 3810
data, n=6 hours/week
>4855 hiw 1.07 0.86-1.33 nr
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> 55 h/w 1.28 0.99-1.65 nr
Fatal and Telephonenterview
non-fatal Long working hours
stroke Number of hours
Hospital usually worked in a
Random discharge week and in a
population diagnosis or specific reference
Zimple ofIdZ? " death registry week X4 weeks Strok |
Hannerz 2018 b Denmark yearold® 199035 52 19992013 80  ICD10:160, 2184 prior to the <3r§ h‘? overa nr 097 0.87-1.09
ime 161, 163, 164) interview. w
employees Average weekly
(Danish labour working hours hiw
force surveys)
3540 hiw 1 reference
41-48 hiw 0.97 0.831.13
49-54 hiw 11 0.86-1.39
> 55 h/w 0.89 0.69-1.16
Ischemic stroke
<35 hiw nr 1.16 1.00-1.34
3540 hiw 1 reference
41-48 hiw 1.01 0.83-1.23
4954 hiw 0.85 0.60-1.22
> 55 h/w 0.86 0.61-1.22
Hemorrhagic stroke 082 0.64-1.04
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3540 hiw nr 1 reference
41-48 hiw 11 0.81-1.50
49-54 hiw 158 1.01-2.46
> 55 hiw 1.33 0.82-2.15
BaselineSelfAQ
Long Working hours
Stroke number of hours
Residents of 5 ) worked per day
) Medically . R
public health verified stroke (baseline) or ticking
Hayashi 2019 Japan CEMEraAS  ioo00 5 19932012 200  accordingto 439 ON€ Of Scategories ( Ischemic stroke 115 0.90-1.48 1 0.731.37
age40-69 at . T KkR X BI<35hw
: hospital
baseline (827% . year followup
medical
response rate) survey). Average
records -
working hours per
day (unspecified)
35-<45 hiw 1 reference 1 reference
45-<55 hiw 0.98 0.76-1.25 0.96 0.73-1.26
55+ h/w 0.98 0.69-1.41 0.95 0.64-1.41
303 Hemorrhagicstroke 1.06 0.77-1.46 1.07 0.73-1.56
< 35h/w
35-<45 hiw 1 reference 1 reference
45-<55 hiw 114 0.86-1.50 12 0.89-1.62
55+ h/w 0.72 0.45-1.15 0.64 0.37-1.09
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STROKE Census data
2011 Italian mortality Long working hours
. census, Death CVD Number of hours Men
Alicandro 2020 Italy workers 2064 11,903540 32 20112016 5.0 registries 2651 usually worked per  41-48 1.05 0.93-1.18 1.05 0.93-1.18
years old strokel60-169 week at baseline.
Reference is <= 40
hiw
4954 0.84 0.71-1.00 0.93 0.78-1.10
>=55 0.9 0.75-1.08 0.95 0.79-1.15
Women
4148 1.04 0.81-1.34 1.02 0.79-1.32
4954 0.96 0.65-1.40 0.99 0.67-1.46
>=55 0.96 0.63-1.47 0.98 0.62-1.53
CASECONTROL STUDIE:
Patients AMI Selfreported mean
admitted to Clinical working hours/day
three hospitals criteria AMI preceding month
Sokejima 1998  Japan for first-time Cases 526 199093 na (chest pain, 195 assisted by salary ~ <=35 3.07 177532 2.83 1.52-5.28
AMI ECD, tables (recalculated
enzymes) hours/week)
>3545 1 reference 1 Reference
>4555 1.06 0.68-1.67 0.96 0.58-1.60
>55 294 1.26-4.73 294 1.39-6.25
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BULLYING AND VIOLENCE

Xu 2019

Employed
Denmark, members of 4
Sweden occupational

cohorts

79,201

53

19952011
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AMI and stroke
Hospitaldischarge
anddeath
registries
Myocardial
infarction (ICE8 or
ICD9: 410, ICE10
121-122) or CHD
death.

Ischemic stroke
(ICDB8 or ICE®:
43334, ICELO
163)

Hemorrhagic
stroke (ICE8B or
ICD9: 431, ICR0
163-162)

IHD 484
stroke 301

Baseline SelfAQ

Bullying and violence

Beingbullied or exposed
to violence or threats of
violence past 12 months

prior to baseline

regardless of frequency

Bullying yes vs no

Violence or threats of

violence yes vs no

Myocardial
infarction

Hemorrha
gicstroke

Ischemic
stroke

Myocardial
infarction

Hemorrha
gicstroke

121

273

144

115

131

0.83-1.77

1.16-6.45

0.93-2.23
1.06-1.49

0.89-1.92



Ischemic

nr 133 1.08-1.64
stroke
IHD and stroke Baseline SelfAQ
Female Incident cases of Sexuaharassment
employees IHD (ICE10 120.0, Perception of being
participating in 120.1, 121125) and subject to sexual
the Swedish CBD (ICR0 160 harassment past 12
KC 2024 Sweden Work 88,904 52 19952015 11.0 69) identified in 4,218 months at the IHD 126 0.99-1.91 124 0.97-1.59
environment national hospital workplace with 7point
Surveys 1995 patient and death Likert response scale
2015 registry (never,.. ,daily).
Perception of sexual
harassment at work pas
12 months regardless of Myocardial
frequency vs never infyarction 129 095175 1.26 0.92-1.71
exposed
Stroke 111 0.80-155 1.08 0.77-1.51
PREDICTABILITY
AMI Baseline SelfAQ
Hospitaldischarge Predictability, 1 SD
Vaananen gjgh;nrg()f and_ de_ath decrease of item score
2008 . registries, (No ICD
(still Finlang  White-collar 7663 22 19872004 170  codes provided) 372 Al 113 101126
Working emp!oye_es ats
Study) multinational

forest industry

ORGANISATIONAL JUSTICE
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IHD

Reviewof medical
information in sek
reported cases anc

SelfAQ
Relational justice

5 items, Likert scale
tertiles of average item

Kivimaki Civil servants Lowest
2005 in London death registry. scores phase 1 and 2. .
(Whitehall UK offices of 20 6,128 0 19851999 8.7 AMI anddefinite 250 _tertl_le (low 1 reference 1 reference
1)} departments angina ICED: 410 justice)
414
Intermed ) o5 578141 112 083151
ate tertile
Highest
tertile (high 0.65 0.47-0.91 0.71 0.51-0.99
justice)
Netterstrg IHD or fatal IHD SelfAQ
m 2010 Employed Patient anddeath Jobsatisfaction,
(Copenhag citizens age registry; ICBD10 IHD 104 High vs low, split
en City Denmark 30+ in 1,141 52 19922007 1315 120-25 or unknown Men 21 1.2-36 25 1.1-56
B ) Ml 49
Heart Copenhagen equivalent in ICEB
Study) City
Women 16 07-3.4 14 0.5-3.2

OTHER PSYCHOSOCIAL EXPO:
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MI
Hospitaldischarge
diagnoses and

Baseline SelfAQ,
Workload

Factor analysis of 60
psychosocial items

Building death registry
Theorell construction resulting in one work
1997 Sweden o0 5,187 0 197274 20 51 rclated cluster of 12 Men 203 112357
Stockholm items labeled
‘workload'.
Workload, yes vs no
) MI (non-fatal and Baseline SelfAQ
Population IHD death) Demandsyesources _
based sample WHO MONICA AM and income High
Lynch of male registry Mental strain dueto ~ INCOMe:
1997 Finland 'SSEMSIN -y 207 o 10841092 60 g9 combinations of Highflowli 467 020157 05 021120
(Kupio IHD the town of demanding work ghvs
Risk Factol KUOpiO and its (median Split), resource: |OW/hIgh/hI
Study) surrounding (median split) and gh
communities income (60/40% split)
Low income
High/low/lo
W Vs
9 136494 157 0.78-3.18
low/high/hi
gh
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IHD and stroke

Incident cases of
IHD (ICEL0 120.0,
120.1, 121125) and

Baseline SelfAQ
Workplace resources
Latent class analysis of
perceived workplace

Three stroke (ICBELO 160 collaboration, support,
population 69) identified in leadership and
Xu 2022 ba.sgd cohort nat!onal hospital procgdurgl ]gsnce
(WEHD Denmark, studies patl_enF and death resulting |nd|_fferent
Fps | Finland, including 135669 65 20002016 70  registries CVD 2190 levels of horizontadnd  Overall CVD  nr nr 092  0.77-1.10
SLOéH) Sweden employees in verticalworkplace
public and resources. Three levels
private of horizontal and
companies vertical resources,
respectively.
High horizontal and
vertical resources vs lov
horizontal and vertical
resources
IHD 1175 MI nr nr 0.88 0.70-1.09
Stroke zf:lf:"c nr nr 091 072115
1,097
Hemorha nr 058 035096
gic stroke
. Randomly IHD (ICD® 416 Baseline interview,
Hibbard sele_ct_ed ; 14) and stroke Work stress item scores
(13,3'30 USA ﬁg‘ﬁgﬁiﬁs N 2157 54 197085 150  (ICDA 43¢8) nr 1026, continuous,  © ) nr 11 10-12
: - Medical records higher exposure with
survey) ;rmjfvrzgzwlgm and death registry increasing item score
71
nr Women nr 1 0.8-1.3
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Stroke

Men nr 1 0.9-11
Women nr 0.9 0.7-11
Work satisfaction item
scores 1680, IHD
continuous, higher M nr 1 0.9-1.0
. . . en
satisfaction with
increasing item score
Women nr 11 0.9-1.3
Stroke nr 1 0911
Men
Women nr 11 0.9-1.3
IHD SelfAQ
Allesge Patient registry, Work pressure/work A little too
2010 Denmark Danish nurses 12,116 100 19942008 15.0 ICDB10 12625 or 580 speed 2 items high 125 1.04150 126 1.03-153
equivalent in ICEB 9
m;‘ﬁh 00 147 114188 138 104181
Influence daily work 1 s
item >ome 102 086122
influence
Minor 101 076134
influence
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Cause-specific mortality studies and studies using independent exposureneasures, such as job exposure matrices,
generally found lower risks, supporting concerns about reporting bias although it is acknowledged that such
measures may less accurately capture the individual exposure and hereby result in bias towards the null.
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Given substantial heterogeneity across studies in terms of populations, exposure and outcome measures, and
analytical strategies, pooled metaanalytic estimates should not be interpreted literally. Instead, they provide a
general indication of the potentid direction and magnitude of associations, within the acknowledged limitations of
bias and confounding.

The studies included in this review display substantial heterogeneity in terms of geography, population
demographics, sampling procedures, exposure and outcome measures, and analytical approacheShese
differences can violate assumptions of homogeneity fometa-analytic interpretation. As a result, the metaanalytic
risk estimates and confidence intervals do nonecessarily correspond to parameters that reflect reatworld
populations. These estimates should not be interpreted literally. Rather, in the absee of more suitable alternatives,
they offer an approximate indication of the direction and magnitude of the effect. Their interpretation muatso take
into account the influence of bias and confounding
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