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ABSTRACT
Objectives We aimed to provide an integrated picture
of the relationship between different facets of adverse
social behaviour (ASB) at the workplace and sick leave.
Methods Data from a randomly drawn prospective
cohort of the general working population. Eligible
respondents were interviewed in 2009, 2013 or 2016,
and were registered with an employee relationship
of at least 50 working days in the national register
the year following the survey interviews (n=21 674
observations/13 470 respondents). We investigated the
prospective associations of self-reported exposure to
ASB, including threats/acts of violence, bullying and
sexual harassment, with physician-certified sick leave of
1–16 days (ie, low level of sick leave (LLSL)) and >16
days (ie, high level of sick leave (HLSL)) by means of
mixed effects logistic regression.
Results The prevalence of sick leave was 18.4%
(n=3986 observations) for LLSL and 16.1% (n=3492
observations) for HLSL. The different facets of ASB
were independently associated with higher odds of
sick leave, with stronger associations for HLSL than for
LLSL. Adjusted for sex, age, education level, occupation,
previous sickness absence level, OR (95% CI) for HLSL
was 1.97 (1.61 to 2.35) for threats/acts of violence, 1.97
(1.53 to 2.54) for bullying and 1.41 (1.10 to 1.79) for
sexual harassment. The population risks of LLSL and HLSL
attributable to ASB were 5.27 (95% CI 1.85 to 8.81) and
8.27% (95% CI 4.01 to 12.48), respectively.
Conclusions Threats/acts of violence, bullying and
sexual harassment were all independent predictors of
sick leave, with threats/acts of violence appearing as the
single most important factor.

Sick leave is absence from work due to impaired
functioning caused by health problems. Exposures
in the workplace, work content and work environment can contribute to the development of health
problems and impaired work ability, and thereby
influence both the occurrence and the duration of
sick leave.1 Previous research on the relationship
between potentially stressful work characteristics
and sick leave has mainly been conducted within
the theoretical framework of the Job demand–
control model.2–4 The labour market shift towards
the service industry implies that the relative significance of social stressors will increase with a surge
of social interactions with patients, customers,

Key messages
What is already known about this subject?

►► There is good evidence that general job

stressors are associated with sick leave. Less
attention has been devoted to the likely
negative consequences of adverse social
behaviour (ASB) at the workplace.

What are the new findings?

►► Threats/acts of violence, bullying and sexual

harassment are independent risk factors for
physician certified sick leave in the Norwegian
general workforce.
►► Collectively, ASB accounted for 5% and 8%
of the occurrences with low and high level of
sick leave, respectively. Threats/acts of violence
appeared as the single most important factor.
How might this impact on policy or clinical
practice in the foreseeable future?
►► The results of the present study indicate that
organisations should raise efforts to prevent
and handle ASB at the workplace.

clients or coworkers. Thus, the present study aimed
to contribute to the literature by investigating the
importance of different facets of adverse social
behaviour (ASB) at the workplace as risk factors for
physician certified sick leave in the general working
population.
ASB in the workplace has been defined as any
act of physical and verbal violence and intimidation at work, and includes threats/acts of violence,
bullying, and sexual harassment.5 ASB can negatively affect the work environment and have detrimental effects on the mental health, productivity
and absence behaviour of employees.6–8 Judging
by the number of systematic literature reviews,
bullying appears to be the most frequently studied
facet of ASB in the workplace.7–11 Bullying is a
documented risk factor for sick leave in a substantial number of longitudinal studies.8 Studies
addressing and threats/acts of violence and sexual
harassment as risk factors for sick leave, however,
are sparse.6 12–14 Non-
fatal violence and threats
have in some longitudinal studies been associated
with increased risk of long-term sick leave in female
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health and social workers15 16 and human service professionals,17
and a few general working population samples.18 19 Unwanted
sexual attention from colleagues or managers was reported to
predict long-term sick leave among men, but not women,20 and
both men and women21 in studies of the general working population in Denmark, whereas a non-significant excess risk of sick
leave associated with unwanted sexual attention was reported in
a sample of female elder-care workers.16
As our summary of the literature shows, there is a limited
number of prospective studies that have provided data on associations of threats/acts of violence and sexual harassment with
register data on sick leave,15 16 18 20 21 and even fewer studies
based on general working population samples.18 20 21
Moreover, previous studies have mainly reported ASBs as risk
factors for long-term sick leave,15 16 19 20 whereas the associations
of ABS’s with sick leaves of different lengths are inconclusive.22
In this study, we provide data on the prospective associations
of different facets of ASB with register data on sick leave from
a randomly drawn prospective cohort of the general working
population in Norway. First, our study contributes to the literature by allowing us to examine and compare the strength of
the relationships between acts/threats of violence, bullying and
sexual harassment and physician certified sick leave of different
duration across a wide range of occupations. Second, our study
further contributes to the literature by simultaneously testing
the association between different facets of ASB and sick leave,
and estimating the population-attributable risk (PAR). The latter
constitutes an important tool that indicate the importance of
ASBs as risk factors for sick leave at the population level. We
are aware of one general working population study that have
addressed this question pertaining to threats/acts of violence.19

METHODS
Study design and study population

The current study obtained longitudinal data from the ongoing
Working Conditions,
nationwide Survey of Level of Living-
conducted by Statistics Norway. In the present study, we used
data that were collected between June 2009 and January 2010,
April 2013 to January 2014 and September 2016 to April 2017,
predominantly by personal telephone interview (0.5% of the
interviews were completed face to face).
The source population for the nationwide survey were Norwegian residents aged 18–66 years. In 2009, a gross sample of 20
136 was randomly drawn from this population. Of these, 12
255 persons were interviewed (response 60.9%). The same gross
sample were reinvited to participate in 2013 (n=10 875 interviews, response 53.1%). In 2016, two-thirds of original gross
sample were reinvited to participate. Due to a planned rotation
of the panel selection, one-third of the sample was replaced by a
new randomised subsample that was interviewed for the first time
in 2016 (n=10 665 interviews, response 52.6%). To ensure the
representativeness of each survey sample, Statistics Norway have
supplemented the sample with 17 years, 18 years and 19 years
and immigrants at each wave. For each survey year, the baseline
sample was compared with the gross sample according to the
benchmarks of age, sex and region. No major differences were
observed.23 In each survey, respondents who confirmed that they
were in paid work for at least 1 hour during the interview week,
or were temporarily absent from such work, were interviewed
about working conditions. Sick leave data were obtained from
the Norwegian Labour and Welfare Administration’s sickness
benefit register. The register includes all workers aged 16–69
living in Norway registered with an employee relationship of at
Sterud T, et al. Occup Environ Med 2021;78:576–582. doi:10.1136/oemed-2020-106973

Table 1

Description of the sample
Sample per survey

 

2009

2013

Sample in total

2016

Observations

Gross sample*

20 136

20 492

20 272

60 900*

Net sample†

Individuals

12 255

10 875

10 665

33 795

Response percentage

60.9

53.1

52.6

55.5

Working population‡

9279

8375

8329

25 983

15 866§

Active employee
relationship of at least
50 days¶

7709

7077

7302

22 088

13 731

21 671

13 473

Eligible sample**

20 341

*Randomly drawn population sample (*maximum number of possible observations).
†Total number of respondent including employed and non-employed individuals.
‡Respondents who were in paid work for at least 1 hour during the interview week, or were temporarily absent from such work were
interviewed about working conditions.
§Sum of individuals that were interviewed about working conditions in one survey (n=8504), two surveys (n=4607) and three surveys
(n=2755).
¶Registered with an active employee relationship of at least 50 actual working days in the survey year and the following year in the
sickness absence register.
**Eligible sample after deletion of respondents with missing values (n=258 (1.9%) individuals).

least 4 hours per average working week in the reference period.
The registry does not include self-employed workers.
Eligible respondents were interviewed about working conditions in 2009, 2013 or 2016, and were registered with an
employee relationship of at least 50 working days in the national
register in the survey year and the following year (n=22 088
observations nested in n=13 731 individuals). We excluded
respondents that were self-employed with no employees, respondents with missing values on either of the exposure variables or
with missing values on education level or occupation in all three
surveys (n=258). See table 1 for a full description of the sample.

Measurement of sick leave

Data on sick leave were only available as the accumulated
number of physician-certified sick leave days during a calendar
year (ie, 2010, 2014 and 2017 constitute the follow-up period
for each of the surveys), irrespective of the individual’s date of
responding to the questionnaire. Due to skewness and clustering
around zero, the variable was recoded into three categories: ‘0
days’, ‘1–16 days’ (low level of sick leave, (LLSL)) and ‘>16
days’ (high level of sick leave (HLSL)). The cut-off (16 days)
was chosen for two reasons: (1) it distinguishes between sickness
absence days paid by the employer and sickness absence days
paid by the Norwegian Labour and Welfare Administration, and
(2) it was close to the median number of sick leave days among
respondents with sick leave (ie, 15 days). In Norway, employees
receive full compensation from the first day with sick leave.
Employees have the right to self-certification for three sick leave
periods of up to 3 days, and some up to eight consecutive days. If
a single period of absence exceeds the specified number of days
(ie, 3 or 8 days), a physician’s certificate is required.

Measurement of ASBs

The items covering the different facets of ASBs were originally developed by an Nordic expert group,24 and have later
been slightly modified. Effects of ASBs on mental distress has
been reported in a sister paper.25 Threats/acts of violence was
measured with three items: ‘Over the past 12 months have you
(Q1) been the victim of violence at the workplace that caused
visible marks or physical damage? (Q2) been the victim of
violence at the workplace that did not cause visible marks? (Q3)
been threatened at the workplace in such a way that you felt
scared?’ Answer categories were ‘yes’ and ‘no’. The items were
computed into one dichotomous variable (yes at any item = 1,
no = 0).
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Bullying was measured with two questions: ‘Do you sometimes: (Q1) get bothered or teased in an unpleasant way by
your colleagues? (Q2) get bothered or teased in an unpleasant
way by superiors?’ (Answer categories: yes,≥1 a week; yes,≥1 a
month; no) Bullying was dichotomised into exposed for the ones
who answered ‘yes’ on any of the two questions. This definition
of bullying has shown good convergent validity with a single
item measure of bullying (including a definition of bullying as
repeated negative acts within a 6-month period) used in another
validated questionnaire.26 27
Sexual harassment was measured with a single item: ‘Do you
sometimes: (Q1) receive unwanted sexual attention, comments
at your workplace? (Answer categories: yes,≥1 a week; yes,≥1 a
month; no) Sexual harassment was dichotomised and those
answering ‘yes’ were the exposed. Supplementary questions
concerning perpetrators of sexual harassment were only available for the 2016 survey and were analysed in supplementary
analyses (SQ1: Was this unwanted sexual conduct carried out by
(1) a superior at the workplace (2) a colleague at the workplace
or (3) a customer, client, pupil or someone else who is not an
employee at your workplace?).

Table 2

Measurement of covariates

Sex, age, education level, the number of actual working days and
baseline sick leave were based on administrative registry data.
Age and education were treated as continuous variables in the
regression analyses, but were recoded into dummy variables for
descriptive purposes (table 2). Occupation was based on an open
questionnaire and coded by Statistics Norway into professional
title in accordance with the International Standard Classification
of Occupations (ISCO-08).28 We combined one-digit and two-
digit codes and recoded into 17 occupational groups to obtain
sufficiently large groups to present data (see table 2). For supplementary analyses, we merged occupation with frequent client
contact, including health and teaching professionals, service and
sales workers (ISCO codes: 22–23, 32, 42, 51–54), and other
occupations with less frequent client contact.

Statistical analyses

The distribution of exposure to ASBs and sick leave by covariates
was described and tested for differences by means of χ2 tests. To
assess the association between each facet of ASB and the risk of
sick leave in the following year, we applied generalised linear
mixed models (GLMM). More, specifically, mixed effects logistic

Prevalence of adverse social behaviour and sick leave by sex, age, education and occupation
Adverse social behaviour at baseline

 

Observations (N)

Total

21 671

Threats/acts of
violence (%)
7.1

Bullying (%)
2.9

Sexual harassment
(%)

Physician-certified sick leave at 1-year
follow-up
LLSL (1–16 days)
(%)
HLSL (>16 days) (%)

3.7

18.4

16.1

Sex
Men

11 281

4.2

2.7

1.4

15.0

12.2

Women

10 390

10.3

3.1

6.3

22.0

20.4

17–34

5995

8.6

3.2

6.40

20.6

14.7

35–49

8915

7.2

2.9

3.30

17.7

16.0

50–66

6761

5.7

2.8

1.90

17.4

17.5

Elementary level

1720

5.3

3.5

3.60

21.8

21.3

Upper secondary education, not completed

2732

7.1

3.4

3.80

18.8

20.4

Upper secondary education

7391

6.9

3.1

4.40

University/college 4 years

6764

9.6

2.5

3.80

18.0

14.4

University/college 4 years+

3064

3.3

2.7

2.00

14.6

10.4

2157

2.9

2.1

1.1

11.3

12.2

276

6.9

2.9

4.7

13.0

13.8

Professionals (21, 24–26)

3375

2.7

2.1

1.5

16.3

11.3

Health professionals (22)

1182

20.8

3.6

11.5

21.8

19.5

Teaching professionals (23)

1551

9.2

3.0

1.6

19.1

16.8

Technicians, associate professionals (31, 33–35)

3983

6.7

2.3

2.3

17.9

13.5

574

16.0

3.5

8.5

20.6

21.8

1054

2.2

3.2

1.6

18.8

17.7

Customer services clerks (42)

226

4.9

3.1

7.1

26.1

14.6

Personal service workers (51)

1407

14.2

3.1

8.7

22.5

22.2

Sales workers (52)

1053

4.1

3.2

6.6

22.7

13.8

Personal care workers (53)

1007

23.8

4.3

11.4

26.2

26.4

Age groups

Education level

17.1

Occupations (ISCO code)
Managers (11–13)
Hospitality, retail, other service managers (14)

Health associate professionals (32)
Clerks (41)

Protective services workers (54)

91

30.8

8.8

12.1

22.0

18.7

103

1.9

6.8

2.9

11.7

19.4

Craft and related trades workers (71–75)

1825

0.9

3.9

0.9

19.0

16.5

Plant-/machine operators, assemblers (81–83)

1081

3.3

3.9

3.0

16.7

20.8

Elementary occupations (91–96)

422

2.1

3.1

2.1

24.4

24.2

Unspecified

304

3.6

1.6

2.6

11.8

15.5

Agricultural/forestry/fishery workers (61–64)

HLSL, high level of sick leave; ISCO, International Standard Classification of Occupations; LLSL, low level of sick leave; NS, not statistically significant.
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regression was our preferred method as it is appropriate when
analysing non-normal outcome variables that that are clustered
within units (in the current case repeated observations from the
same individuals), and when the follow-up time does not vary
between individuals (the follow-up period was set to 1 year for
all individuals since information regarding precise start and stop
dates for a given period of sick leave was not available). Moreover, GLMMs use all available data by computing maximum
likelihood estimates based on valid data from at least one time
point. All analyses were carried out using the statistical software
R V.3.6.1. We used the glmer command of the package lme4 to
compute mixed effects logistic regressions (ie, logistic link function). Estimates were based on an adaptive Gaussian Hermite
approximation of the likelihood with 10 integration points.
Too address the issue of possible selection bias related to
missing values and attrition, we tested (1) if missing values on
any exposure variable predicted sick leave at follow-up and (2) if
response at follow-up was dependent on exposure, outcome and
confounder variables at baseline.
The prospective associations between each ASB and sick leave
were reported as ORs with 95% CIs. We set a significance level
of 0.05. First, we computed four time-lagged regression models
(A, B, C and D) with sick leave regressed on the ASB measured
the previous year. All models included random intercepts to
independence of measurements within indicontrol for non-
viduals (ie, taking into account the individual’s general level of
sick leave across time). Model A was adjusted for sex, age and
number of actual working days, whereas further adjustments for
occupation and educational level were carried out in model B.
In model C, we adjusted for baseline sick leave to take account
of reverse associations, and examined the associations between
each facet of ASB and sick leave independently (research aim
1). In model D, we tested all exposure variables simultaneously
to obtain mutually adjusted OR’s to calculate the population
attributable risk percent (PAR %) of ASBs (research aim 2). The
interpretations of PAR estimates are based on the theoretical
assumption that the exposure-response relationship is causal,
and was calculated using the formula Pd*((OR-1)/OR), where Pd
is the proportion of cases exposed to the risk factor in question.
The lower and upper limits of the 95% CI for PAR% were calculated from the general PAR% formula using the lower and upper
limits of the 97.5% CI for Pd and OR.29 Summary attributable
risk was calculated according to the formulae: 1  (1 PARvar1)
(1 PARvar2)(1 PARvar3).30
In supplementary analyses, we conducted interaction analyses on a multiplicative scale (ie, model fit for models with and
without a two-way interaction term were compared using the
likelihood ratio test) to evaluate whether the strength of the
associations were modified by sex and occupation. Furthermore, in exploratory analyses we evaluated the associations for
threats and violence separately, and the separate associations for
unwanted sexual attention from (1) coworkers/leaders and (2)
clients/customer, respectively.

RESULTS
Attrition analyses

Among respondents that fulfilled the inclusion criteria at baseline, 3.6% of the respondents (n=800) did not fulfil the inclusion criteria at follow-up (ie, registered with <50 actual working
days in the sickness benefit register). Attrition was associated with
sexual harassment (OR 2.05 95% CI 1.50 to 2.80) and HLSL
(OR 2.41 95% CI 1.96 to 2.96). A non-significant increased
odds of attrition was observed for bullying (OR 1.37 95% CI
Sterud T, et al. Occup Environ Med 2021;78:576–582. doi:10.1136/oemed-2020-106973

Table 3 Mixed effects logistic regression: sick leave at 1-year follow-
up regressed on work-related adverse social behaviour measured at
baseline
 
 

LLSL (1–16 days)
(n*=18 179/cases†=3986)

HLSL (>16 days)
(n‡=17 685/cases†=3492)

OR§

95% CI

OR§

95% CI

Threats/acts of violence ¶

1.80

(1.53 to 2.11)

2.66

(2.19 to 3.23)

Threats/acts of violence **

1.66

(1.41 to 1.95)

2.38

(1.96 to 2.89)

Threats/acts of violence ††

1.62

(1.38 to 1.90)

1.97

(1.61 to 2.35)

Threats/acts of violence ‡‡

1.56

(1.32 to 1.84)

1.87

(1.57 to 2.24)

Bullying¶

1.70

(1.33 to 2.17)

2.60

(1.96 to 3.46)

Bullying**

1.61

(1.27 to 2.05)

2.39

(1.81 to 3.16)

Bullying††

1.52

(1.21 to 1.97)

1.97

(1.53 to 2.54)

Bullying‡‡

1.42

(1.12 to 1.81)

1.82

(1.41 to 2.35)

Sexual harassment¶

1.55

(1.25 to 1.92)

2.11

(1.62 to 2.76)

Sexual harassment**

1.39

(1.13 to 1.72)

1.77

(1.36 to 2.30)

Sexual harassment††

1.35

(1.09 to 1.67)

1.41

(1.10 to 1.79)

Sexual harassment‡‡

1.18

(0.95 to 1.47)

1.16

(0.91 to 1.48)

Reference value=not exposed (not shown).
*Net sample excluding cases (observations) of HLSL from the denominator.
†Number of sick leave observations during follow-up.
‡Net sample excluding cases (observations) with LLSL from the denominator.
§Fixed effects from the random effects logistic regression models.
¶Adjustment for sex, age and number of actual working days (continuous) +random intercept.
**+Occupation and education level (continuous).
††+Sick leave days the year of the survey interview.
‡‡+All facets of ASB tested simultaneously.
ASB, adverse social behaviour; HLSL, high level of sick leave; LLSL, low level of sick leave.

0.91 to 2.05) and threats/acts of violence (OR 1.21 95% CI 0.91
to 1.60), but not LLSL (OR 0.94 95% CI 0.75 to 1.19). Attrition
was higher for women, the lowest (17–34) and highest (50–66)
age groups, and for respondents with lower education levels.
Among respondents that fulfilled the inclusion criteria at both
baseline and follow-up, respondents with missing values did not
have a significant higher level of sick leave compared with the
sample included in the analyses (analyses not shown).

Sample characteristics

In total, 21 671 observations and 13 473 respondents were
included in the statistical analyses (see table 1 for a full sample
description). The prevalence of sick leave was 18.4% (n=3986
observations) for LLSL and 16.1% (n=3492 observations) for
HLSL. Table 2 further shows that sick leave was associated with
being a woman, younger age, lower education levels and occupation (p<0.05). The prevalence of ASB was 7.1% for threats/
acts of violence, 2.9% for bullying and 3.7% for sexual harassment. The pairwise spearman correlations for the dichotomous
exposure variables were ρ=0.12 (bullying−sexual harassment),
ρ=0.07 (bullying−violence) and ρ=0.21 (sexual harassment−
violence.) Threats/acts of violence and sexual harassment were
more prevalent among women and the youngest workers
(p<0.05), whereas bullying was not related to age or sex. All
facets of ASB were correlated with occupation and education
level (p<0.05).

Main analyses

Table 3 shows OR with 95% CI for sick leave according to each
ASB. In the crude model A for LLSL, the associations ranged
from OR=1.55 (sexual harassment) to OR=1.80 (threats/acts of
violence). Adjusting for occupation and education level in model
B reduced the OR’s (range 5%–10% reduction), and ORs were
further reduced (range 3%–6% reduction) when adjusted for
baseline sick leave (model C). Threats/acts of violence, bullying
and sexual harassment were associated with 1.62-fold (95% CI
579
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Table 4 Calculated population attributable risk percentage (PAR%)
based on ORs from model#D in table 3
LLSL (1–16 days)
(n*=18 179/
occurrences†=3986)

HLSL (>16 days)
(n‡=17 685/
occurrences†=3492)

 

PAR (%)

95% CI

PAR (%)

95% CI

Threats/acts of
violence§

3.48

(1.96 to to
5.02)

5.48

(3.65 to 7.33)

Bullying§

1.09

(0.24 to 2.01)

2.18

(1.07 to 3.33)

Sexual
harassment§

0.78

(–0.36 to 2.02) 0.79

(–0.70 to 2.30)

Sum

5.27

(1.85 to 8.81)

(4.01 to 12.48)

8.27

*Net sample excluding occurrences of HLSL.
†Number of sick leave occurrences during follow-up.
‡Net sample excluding occurrences of LLSL.
§Adjusted for sex, age, occupation, education level, the number of actual working
days and sick leave days the year of the survey year and other facets of ASB.
ASB, adverse social behaviour; HLSL, high level of sick leave; LLSL, low level of sick
leave; N/A, not applicable.

1.38 to 1.90), 1.52-fold (95% CI 1.21 to 1.97) and 1.35-fold
(95% CI: 1.09 to 1.47) increase of odds, respectively, based on
model C. Finally, in model D, ORs were further reduced by
4%–12% when all measures of ASB were tested simultaneously.
In the crude model A for HLSL, the associations ranged from
OR=2.11 (sexual harassment) to OR=2.66 (threats/acts of
violence). Adjusting for occupation and education in model B
reduced the OR’s (range 8%–16% reduction), and the ORs were
further reduced (range 17%%–21% reduction) when adjusted for
baseline sick leave (model C). Threats/acts of violence, bullying
and sexual harassment were associated with 1.97-fold (95% CI
1.61 to 2.35), 1.97-fold (95% CI 1.53 to 2.54) and 1.41-fold
(95% CI 1.10 to 1.79) increase of odds, respectively, based on
model C. Finally, in model D, ORs were further reduced by
5%–18% when all measures of ASB were tested simultaneously.
Table 4 shows the estimated PAR% of sick leave due to each
ASBs individually and to the ASBs collectively, which was calculated by using the fully adjusted ORs shown in table 3 (model
D). The proportion of LLSL attributed to ASB collectively was
5.27% 95% CI 1.85 to 8.81. In the model for HLSL the proportion of sick leave attributed to ASB collectively was: 8.27%
95% CI 4.01 to 12.48%. The largest PAR estimate was observed
for threats/acts of violence (3.48 95% CI 1.96 to 5.02 (LLSL)
and 5.48 95% CI 3.65 to 7.33 (HLSL)).

Supplementary analyses

In age-adjusted models for LLSL and HLSL, the interaction analyses indicated a stronger association between bullying and LLSL
among men than women (OR 2.21 95% CI 1.57 to 3.12 vs OR
1.33 95% CI 0.95 to 1.88, respectively, p<0.05), and a similar
pattern was also observed for HLSL (OR 3.30 95% CI 2.12 to
5.14 vs OR 2.15 95% CI 1.49 to 3.11, respectively, p=0.21).
Associations between threats/acts of violence and sexual harassment and sick leave were similar for men and women. Similarly, the strength of the relationships between ASBs and sick
leave did not vary systematically according to occupation (ie,
frequent client contact occupations vs non-
frequent client
contact occupations), and the interaction terms were not close to
being statistically significant. Furthermore, in exploratory analyses (age-adjusted and sex-adjusted models), associations were
similar for threats and for violence when evaluated separately.
OR for LLSL was: 1.29 95% CI 0.93 to 1.78 for threats vs 1.39
95% CI 1.04 to 1.85 for violence and OR for HLSL was: 1.86
580

95% CI 1.39 to 2.48 for threats vs 2.13 95% CI 1.70 to 2.66 for
violence. ORs for physician certified sick leave (no sick leave
vs any sick leave) were also similar for sexual harassment from
co-worker/leader (OR 1.40, 95% CI 0.88 to 2.22) and client/
customers OR 1.71, 95% CI 1.31 to 2.24) (analyses not shown).

DISCUSSION

This study investigated the role of different facets of ASB at the
workplace as risk factors for physician certified sick leave in
the Norwegian workforce. Both exposure to ASB and risk of
sick leave were related to sex, age, education level and occupation. After adjusting for these variables and baseline sick leave,
we observed time-
lagged associations between threats/acts of
violence, bullying and sexual harassment and sick leave. The
associations were stronger for HLSL than for LLSL, and more
robust for threats/acts of violence and bullying than for sexual
harassment. The magnitude of the risk estimates was small to
moderate, but given that these types of exposures are rather
prevalent, the total impact on sick leave in the general working
population is of importance.
Among the strengths of this study are the large, nationwide
random sample with an acceptable response rate, the prospective
design and the utilisation of different types of measurement for
exposure (ie, self-report) and outcome (registry-based sick leave).
response examination by Statistics Norway showed
The non-
minor differences between non-
responders and responders
across the benchmarks of age, sex and geographical region,
response was higher among respondents with
whereas non-
elementary education level.23 The mixed-model analyses are also
partly robust to attrition, it gives unbiased results when the missingness is not completely random, but can be fully accounted
for by variables in the model. Nevertheless, the present attrition analyses showed that HLSL and sexual harassment were
associated with lower probability of participation at follow-up.
This may have contributed to an attenuation of the association
between sexual harassment and HLSL.
Sick leave was measured as the accumulated number of days
during a calendar year, because precise start and stop dates for
a given period of sick leave were not available. Thus, theoretically it is possible that several sick leave periods add up to our
definition of HLSL. However, since employees have the right
to self-certification for three sick leave periods of up to 3 or 8
consecutive days, it is less likely that very many employees with
HLSL have several short-term spells. Moreover, all exposure
data were collected by self-report, and it cannot be ruled out
that some unmeasured state or trait influencing exposure and
sick leave may have inflated the estimates. To reduce the risk of
reporting bias, and reverse causation8 due to sickness absence
prior to the survey, we adjusted for sick leave days the year of the
survey year. However, although baseline adjustment may reduce
these biases, it may introduce others (eg,31), and may lead to over
adjustment if baseline differences reflect effect of previous exposure to ASB.32 Hence, we also present models without baseline
adjustment for the outcome. Furthermore, the use of telephone
interviews in this study could lead to an underestimation of
exposure, because respondents may be apprehensive about the
judgements of the interviewer when it comes to socially stigmatised actions such as bullying.33 Finally, although our exposure
measures were developed by an Nordic expert group,24 their
construct validity has not been extensively tested.
Our finding of a prospective association between exposure to
threats/acts of violence and sick leave is an important contribution
to the current literature on the topic. Previous studies have been
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mostly limited to health and social workers.15–17 The exception
is a 10-year follow-up study of the Danish working population,18
which reported that exposure to violence was associated with a
1.7 times higher odds of health-related absence. Despite differences in study design, we found reasonably coincident estimates
in our 1-year study of the Norwegian working population; a 1.6
times higher odds of LLSL and a twofold higher odds of HLSL.
In the present study, threats/acts of violence were clearly more
prevalent among women and in occupations with high degree of
client contact (ie, health professionals, personal service workers,
personal care workers and protective services workers), but the
strength of the association between threats/acts of violence and
sick leave was independent of sex and occupation.
The observed prospective association between bullying and
sick leave of different durations, seem well established in the
literature.8 The present results are based on a large number
of observations, and adds to the literature by demonstrating a
robust association after adjustment for rather detailed occupational information, and simultaneous adjustment for both sexual
harassment and threats/acts of violence. For both LLSL and
HLSL associations with bullying were stronger among men than
women. This finding has some support in the literature,34 but
needs to be confirmed in further population studies. It could
indicate that bullying reported by men is of a more severe character, or that the men are more susceptible to the detrimental
effects of bullying in comparison with women.
Sexual harassment was independently associated with LLSL
and HLSL, but the associations were attenuated in the model
adjusted for the other ASBs. We are aware of only two studies
that have reported an association between sexual harassment and
sick leave in general working population studies. Nabe-Nielsen et
al21 reported a significant association between unwanted sexual
attention and sick leave, but did not adjust for occupation or
other potential confounders in the working environment. Hogh
et al20 reported a statistically significant association between
unwanted sexual attention from coworkers and increased risk
of sick leave among men, but not among women. Moreover,
after adjusting for job demands and job control the association
with sexual harassment from clients was no longer significant. In
supplementary analyses, we found that the association between
sexual harassment from (1) colleagues or leader or (2) customers
of clients and physician certified sick leave the following year,
was similar.
Finally, we estimated the proportion of sick leave attributable to workplace ASB at the population level. Collectively,
ASB accounted for about five and eight percent of LLSL and
HLSL, respectively. The largest estimated attributable risk
was observed for threats/acts of violence (3.5% and 5.5% for
LLSL and HSLS, respectively). These numbers are similar to
the proportion of total sick leave (4%) reported in a Swedish
general working population study,19 and in the lower range of
the proportions reported (3%–9%) in studies among humane
service workers.15 17 19 However, several limitations have to be
taken into account. First, the accuracy of the PAR depends on
the completeness of the specified model. Despite a thorough
control of confounding factors in the fully adjusted model, we
cannot rule out residual confounding. Moreover, because some
individuals may simultaneously be exposed to more than one
ASB, the combined PAR estimate may be somewhat overestimated. Second, the PAR estimates are based on the assumption
that the exposure–response relationship is causal. Even though
the inference of a possible causal relationship between ASB and
sick leave is supported by the results from the presents study, the
available data to support this inference is still limited.
Sterud T, et al. Occup Environ Med 2021;78:576–582. doi:10.1136/oemed-2020-106973

In conclusion, in a nationwide study of the general working
population, we found that threats/acts of violence, bullying
and sexual harassment were all independent predictors of sick
leave, with threats/acts of violence appearing as the single most
important factor.
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