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Appendix

Individual participant data

The Finnish Public Sector Study (FPS) was established in 1997/1998, has data from national
health registers covering the years 1987/1994 to 2011 of all 151,618 employees with >6-
month job contract in any year from 1991/1996 to 2005 in 10 towns and 5 hospital districts in
Finland. Additional repeated survey data with 2-4 years intervals of a nested cohort of over
100000 individuals has been collected.S! For participants who responded to multiple surveys,
only the first response to bullying and violence was used in present analysis.

The Swedish Work Environment Survey (SWES) is a largely representative biennial cross-
sectional survey of the Swedish workforce (individuals 16-64 year of age), performed every
second year since 1989. Data for the analyses were derived from self-completion
questionnaires 1995-2013 for which updated register data until 2016 (3-25 years of follow-up)
was available at the time of study completion. Of the 154677 originally selected individuals,
130944 responded to telephone interviews, and 98164 to self-report surveys in the respective
years. In total, there were 85462 unique respondents 1995-2013, after exclusion of individuals
with reused personal identification numbers.

The ‘Work Environment and Health in Denmark’ (WEHD) study target the national work
force in Denmark and consists of a random selection of individuals 18-64 years of age with
records of an address in Denmark, a minimum of 35 monthly working hours and a minimum
of 3000 Danish kroner ($530/€400) in monthly income subject to taxation.>* Starting in 2012,
a series of biennial data collections have been performed via postal or web-based
questionnaires. For this study data from the 2012, 2014 and 2016 wave were used, with a
response rate of approximately 50% across waves (62289 respondents in total).
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The IPD-Work consortium

The IPD-Work consortium (individual participant data meta-analysis in working populations)
is a large ongoing multicohort study of work and health. IPD-Work investigations have
focussed on a number of work stressors, including job strain, long working hours, and effort-
reward imbalance, and several health outcomes with public health significance (e.g.
cardiovascular diseases, diabetes, cancer, depression, dementia and total mortality)."!"** The
composition of cohorts included in each analysis has depended on the availability of relevant



data. Of the three cohorts of the present study, FPS and SWES belong to the IPD-Work
consortium.
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Table S1. Measures of workplace violence and bullying by cohort

Workplace
violence
FPS “Have any if the following violent or threatening confrontations happened
to you this year? ...
1) Throwing or breaking things?
2) Psychological violence (e.g. verbal threats)?
3) Physical violence (e.g. hitting, kicking)?
4) Threatening with a weapon (firearm, edged weapon, striking
weapon)?”’
WEHD “In the last 12 months, have you been subjected to physical violence at
your work place?”
“In the last 12 months, have you been subjected to threats of violence at
your work place?”
SWES “Are you exposed to violence or the threat of violence in your work?”
Workplace
bullying

Conway et al.

“Have you been subjected

2022" to bullying at work within the past 12 months?”

FPS “Psychological violence or bullying at work refers to a constant, repeated
isolation of a member of the work community, belittling one’s work effort,
threats, talking behind one’s back or other forms of pressure — Have you
suffered from such bullying in the past 12 months?”

SWES “Are you subjected to personal persecution in the form of unkind words or

behavior from you supervisors or fellow workers?”

* Conway PM, Erlangsen A, Grynderup MB, et al. Workplace bullying and risk of suicide and suicide attempts:
A register-based prospective cohort study of 98 330 participants in Denmark. Scand J Work Environ Health

2022;48(6):425-34.




Table S2. Measurement of work characteristics

Job
demands
FPS Scale consisting of 3 items based on the Job Content Questionnaire (JCQ)4!
about working very hard/intensively, excessive amount of work/too much
effort and having enough time.

WEHD Scale consisting of 4 items with different wordings, but resembling those in the
standardized and widely used Job Content Questionnaire (JCQ)?! or the
Demand Control Questionnaire (DCQ)%.

Example item: “How often do you find that you do not have enough time for
all your work tasks?” %

SWES Scale consisting of 4 items with different wordings, but resembling those in the
standardized and widely used Job Content Questionnaire (JCQ) or the Demand
Control Questionnaire (DCQ). Example item: “Is your work sometimes so
stressful that you do not have time to talk or even think of anything other than

work?” 94
Job
control
FPS Scale consisting of 6 items based on the Job Content Questionnaire (JCQ)4!

about learning new things, high level of skill, creativity/initiative, repetitive
work, a lot of say/what to do, and little freedom/how to do.

WEHD Scale consisting of 2 items with different wordings, but resembling those in the
standardized and widely used Job Content Questionnaire (JCQ) or the Demand
Control Questionnaire (DCQ). Example item: “Can you influence how you
solve your work tasks?”

SWES Scale consisting of 4 items with different wordings, but resembling those in the
standardized and widely used Job Content Questionnaire (JCQ) or the Demand
Control Questionnaire (DCQ). Example item: “Are you involved in planning
your work (for example, what is to be done, how it is to be done, or who is to
work with you)?” 94

Note. All scales were divided by the median to form groups with high job demands versus low job
demands and groups for low job control versus high job control.
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Registers used to define suicide death or attempts

The Finnish Hospital Discharge Register and Cause of Death Register
https://www.stat.fi’/hae_en

The National Patient Register and the Cause of Death Register
https://www.socialstyrelsen.se/en/

The Danish Psychiatric Central Research Register
www.dst.dk
https://www.esundhed.dk/




Risk of bias assessment of included studies

The risk of bias was assessed using the ROBINS-E* by one of the authors (TX).
To assess risk of bias, we evaluated bias in the following domains:

Risk of bias due to confounding

Risk of bias arising from measurement of the exposure

Risk of bias in selection of participants into the study (or into the analysis)
Risk of bias due to post-exposure interventions

Risk of bias due to missing data

Risk of bias arising from measurement of the outcome

Risk of bias in selection of the reported results

Nk LD~

The risk of bias was assessed using the signalling questions and algorithms for each domain,
resulting in the following judgements for each domain:

Low risk of bias —“There is little or no concern about bias with regard to this domain”

Some concerns —“There is some concerns about bias with regard to this domain, although it is
not clear that there is an important risk of bias”

High risk of bias — “The study has some important problems in this domain: characteristics of
the study give rise to a high risk of bias”

Very high risk of bias — “The study is very problematic in this domain: characteristics of the
study give rise to a very high risk of bias”

For Domain 1 (“Risk of bias due to confounding), risk of bias is judged as low if confounding
is very well addressed acknowledging that confounding cannot be eliminated in observational
studies.

The overall judgement of risk of bias was regarded as:

Low -if found low in domain 1 and low in all other domains

Some concerns -if at least one domain is at some concerns, but no domains are at high risk of
very high risk

High — if at least one domain is at high risk of bias, but no domain are at very high risk of bias
or several domains are at some concerns leading to an additive judgement of high risk of bias
Very high -if at least one domain is at very high risk of bias or several domains are at high
risk of bias leading to an additive judgement of very high risk of bias



Table S3. Assessment of 7 domains of risk of bias and the overall assessment of risk of

bias.

Study 1 Risk 3 Bias 3 Biasin 4 Risk of 5 Riskof 6 Risk 7 Bias in
of bias in selection bias due bias due of bias selection  Overall
due to measure  of to post- to in of risk of
confoun mentof participa exposure missing measure reported  bias
ding exposur ntsin the intervent data ment of  results

e study ions outcome

Conway et al High Low Low Low Low Low Low High

2022

Magnusson High Low Low Low Low Low Low High

Hanson et al.

*ROBINS-E Development Group (Higgins J, Morgan R, Rooney A, Taylor K, Thayer K,
Silva R, Lemeris C, Akl A, Arroyave W, Bateson T, Berkman N, Demers P, Forastiere F,
Glenn B, Hrébjartsson A, Kirrane E, LaKind J, Luben T, Lunn R, McAleenan A, McGuinness
L, Meerpohl J, Mehta S, Nachman R, Obbagy J, O'Connor A, Radke E, Savovi¢ J, Schubauer-
Berigan M, Schwingl P, Schunemann H, Shea B, Steenland K, Stewart T, Straif K, Tilling K,

Verbeek V, Vermeulen R, Viswanathan M, Zahm S, Sterne J). Risk Of Bias In Non-

randomized Studies - of Exposure (ROBINS-E). Launch version, 1 June 2022. Available
from: https://www.riskofbias.info/welcome/robins-e-tool.




Hazard Ratio

Exposure Outcome Study NTot NExp N Events with 95% ClI
Workplace violence Suicide attempt FPS 62577 17804 155 —l— 1.15[0.81, 1.63]
SWES 83724 11355 798 . ] 1.29[1.06, 1.57]
Summary estimate ¢ 1.26[1.06, 1.49]
Suicide death FPS 62577 17804 41 —— 1.11[0.56, 2.19]
SWES 83724 11355 122 —— 2.13[1.37, 3.31]
Summary estimate <o 1.76 [ 1.21, 2.54]
Suicide attempt or death FPS 62577 17804 191 —— 1.15[0.85, 1.56]
SWES 83724 11355 894 ] 1.37[1.15, 1.64]
WEHD 58747 6429 18 3.28 [ 1.14, 9.45]
Summary estimate 1.34[1.15, 1.56]
Workplace bullying Suicide attempt FPS 9768 664 51 e 2.68[1.26, 5.71]
SWES 83685 7110 799 g 1.12[0.88, 1.42]
Summary estimate <& 1.21[0.96, 1.52]
Suicide death FPS 9768 664 15 1.03[0.14, 7.88]
SWES 83685 7110 123 —— 1.64[0.98, 2.74]
Summary estimate . 1.60[0.97, 2.63]
Suicide attempt or death Study 12 9768 664 64 — 2.05[0.97, 4.32]
Study 13 83685 7110 896 - 1.17[0.94, 1.46]
Summary estimate L 2 1.22[0.99, 1.51]
Reduced risk | Increased risk
T T T

T T
14 1/2 1 2 4 8

Fig S1. Association between workplace violence, workplace bullying and suicide attempt
and/or suicide death in individual participant data. Hazard ratios adjusted for age, sex,
education and family situation.



Hazard Ratio

Subgroup analysis or adjustment N Tot N Events with 95% ClI
Suicide attempt

Men 53315 524 — 1.59[1.22, 2.08]
Women 92986 561 -1 1.10[ 0.89, 1.36]
Under 40 years of age 50681 417 —_— 1.31[1.08, 1.67]
40 years of age or older 95620 536 — 1.20[ 0.95, 1.51]
Low socioeconomic status 80091 697 —— 1.32[1.12, 1.55]
High socioeconomic status 66210 256 —_— 1.09[0.80, 1.49]
Unadjusted, age as time scale (model 0) 146301 953 — 1.21[1.03, 1.43]
Sociodemographic characteristics (model 1) 146301 953 — 1.25[1.06, 1.48]
Model 1 + work characteristics (model 2) 146301 953 — 1.25[1.05, 1.48]
Model 2 + mental health problems (model 3) 146301 953 —— 1.18[ 1.00, 1.40]
Model 3 + somatic health problems (model 4) 146301 953 — 1.18[1.00, 1.39]
Suicide death

Men 53315 106 1.80[1.09, 2.98]
Women 92986 57 1 1.73[0.97, 3.09]
Under 40 years of age 50681 50 2.70[1.45, 5.02]
40 years of age or older 95620 113 — 1.42[0.89, 2.27]
Low socioeconomic status 80091 112 2.11[1.35, 3.30]
High socioeconomic status 66210 51 1.24[0.65, 2.37]
Unadjusted, age as time scale (model 0) 146301 163 1.54[1.07, 2.22]
Sociodemographic characteristics (model 1) 146301 163 1.75[1.21, 2.53]
Model 1 + work characteristics (model 2) 146301 163 1.70[1.17, 2.48]
Model 2 + mental health problems (model 3) 146301 163 B 1.18[1.00, 1.40]
Model 3 + somatic health problems (model 4) 146301 163 1.59[1.09, 2.32]
Suicide attempt or death

Men 53315 524 [ | 1.65[1.59, 1.71]
Women 92986 561 - 1.14[0.93, 1.40]
Under 40 years of age 50681 456 —_— 1.41[1.12, 1.78]
40 years of age or older 95620 629 — 1.24[1.01, 1.52]
Low socioeconomic status 80091 785 —_— 1.41[1.17, 1.70]
High Socioeconomic status 66210 300 —_— 1.10[ 0.82, 1.47]
Unadjusted, age as time scale (model 0) 205030 1103 — 1.28[1.10, 1.48]
Sociodemographic characteristics (model 1) 205030 1103 — 1.34[1.15, 1.56]
Model 1 + work characteristics (model 2) 205030 1103 — 1.33[1.14, 1.55]
Model 2 + mental health problems (model 3) 205030 1103 — 1.25[1.03, 1.51]
Model 3 + somatic health problems (model 4) 205030 1103 — 1.26[ 1.08, 1.47]

Reduced risk

Increased risk

—_

T

2

10



Fig S2. Association between workplace violence and suicide attempt and/or suicide
death in individual participant data, according to subgroups and after serial

adjustments. Hazard ratios adjusted for age, sex, education and family situation unless
otherwise stated.
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Outcome

Exposure frequency

Hazard Ratio
with 95% CI

Suicide attempt

Suicide death

Suicide attempt or death

Occasional
Frequent
Occasional
Frequent
Occasional

Frequent

Reduced risk

1.190.96, 1.48]
1.65[1.15, 2.36]
1.98[1.20, 3.26]

Increased risk

3.06 [ 1.41, 6.63]
1.27[1.04, 1.56]
1.75[1.27, 2.42]

1 2

Fig S3. Association between workplace violence and suicide attempt and/or suicide
death according to frequency of exposure in the SWES study. Hazard ratios adjusted

for age, sex, education and family situation.

* P values for trend: <0.001 for suicide attempt of death and suicide death, <0.01 for suicide

attempts
Hazard Ratio

Exposure Study NTot N Events with 95% CI
Workplace violence FPS 57534 5053 —— 0.97[0.91, 1.04]
SWES 83724 19202 - 1.01[0.97, 1.086]
WEHD 49297 1989 —&——1.24[1.09, 1.41]
Summary estimate <> 1.01[0.98, 1.05]
Workplace bullying FPS 9453 1985 0.93[0.78, 1.10]
SWES 83491 19143 i 1.04[0.99, 1.10]
Summary estimate S 1.03[0.98, 1.08]

Reduced risk | Increased risk
.783128 1.41033

Fig S4. Association between workplace violence, workplace bullying and
tumors/neoplasms in individual participant data. Hazard ratios adjusted for age, sex,
education and family situation.
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Hazard Ratio

Exposure Subgroup or adjustment N Tot N Events with 95% CI
Workplace violence Men 52986 7963 = 1.05[0.98, 1.13]
Women 88272 16292 —l—— 0.98[0.94, 1.02]
Under 40 years of age 50270 6226 — 1.02[0.96, 1.09]
40 years of age or older 90988 18029 —a— 0.99[0.95, 1.03]
Low socioeconomic status 63386 92911 —— 0.99[0.95, 1.04]
High socioeconomic status 77872 14344 ——W— 1.00[0.95, 1.06]
Unadjusted, age as time scale (Model 0) 190555 26244 ——1.10[1.07, 1.14]
Sociodemographic characteristics (Model 1)~ 190555 26244 —— 1.02[0.99, 1.06]
Model 1 + work characteristics (Model 2) 190555 26244 —— 1.01[0.98, 1.05]
Model 2 + mental health problems (Model 3) 190555 26244 —i— 1.01[0.98, 1.05]
Workplace bullying Unadjusted, age as time scale (Model 0) 92944 21128 — 1.05[1.00, 1.10]
Sociodemographic characteristics (Model 1) 92944 21128 ——— 1.03[0.99, 1.08]
Model 1 + work characteristics (Model 2) 92944 21128 —— 1.03[0.99, 1.08]
Model 2 + mental health problems (Model 3) 92944 21128 — 1.02[0.97, 1.07]
Reduced risk | Increased risk
94078 113573

Fig S5. Association between workplace violence, workplace bullying and
tumors/neoplasms in individual participant data, according to subgroups and after

serial adjustments. Hazard ratios adjusted for age, sex, education and family situation
unless otherwise stated.
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Hazard Ratio

Qutcome and study sample NTot Nexp N Events with 95% CI
Suicide attempt or death
FPS 9768 664 64 — 2.05[0.97, 4.32]
SWES 83685 7710 896 . 3 1.17[0.94, 1.46]
9 Danish surveys incl. WEHD 98330 10259 184 —a— 1.77 [ 1.15, 2.71]
Summary estimate < 1.32[1.09, 1.59]
Suicide attempt
FPS 9768 664 51 —=—— 268[1.26, 5.71]
SWES 83685 7710 799 - 1.12[0.88, 1.42]
9 Danish surveys incl. WEHD 98330 10259 149 —m— 1.77[1.19, 2.63]
Summary estimate <& 1.33[1.09, 1.62]
Suicide death
FPS 9768 664 15 1.03[0.14, 7.88]
SWES 83685 7710 123 —— 1.64[0.98, 2.74]
9 Danish surveys incl. WEHD 98330 10259 38 —=— 2.21[0.87, 5.63]
Summary estimate N 1.78[1.16, 2.73]

Reduced risk | Increased risk

T T

T T
1/4 1/2

1

2

4

Figure S6. Association between workplace bullying and suicide attempt and/or suicide
death in both published (Conway et al. 2022) and individual participant data and
previously published data (Conway et al. 2022). Hazard ratios adjusted for age, sex,
education or socioeconomic status and family situation. Confidence intervals for the
study by Conway et al. 2022 differ slightly from the published paper since the meta-
analyses were based on natural log transformed hazard ratios with estimated standard

errors.
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