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ABSTRACT

Objectives

Studies show that social support may reduce the negative psychological effects of terror. The aim was
to explore prospectively the effects of the psychosocial work environment on sick leave risk among
governmental employees after a workplace bomb attack.

Design

We linked survey data collected at 10 and 22 months after the bombing with doctor-certified sick leave
data collected 42 months before the attack to 33 months after the attack. Odds ratios (ORs) and rate
ratios (RRs) were estimated with mixed effects hurdle models.

Setting

The bombing of the government ministries in Oslo, Norway, 22 July 2011.

Participants

We identified 1625 participants from a cohort of 3520 employees working in the ministries during the
bombing in 2011.

Results

After adjustment for confounders, social support from coworkers reduced the odds of sick leave (OR=
0.80, 95% Cl 0.68-0.93), and there was marginal evidence for reduced odds with support from superior
(OR= 0.87, 95% CI 0.87-1.03). A social work climate, an innovative climate and a human resource
primacy climate (HRP) reduced the sick leave risk, with strongest estimates for HRP (OR= 0.77, 95% Cl
0.66-0.90). The hurdle model found no associations between psychosocial support at work and the
duration of sick leave.

Conclusions
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Psychosocial support at work can enhance employees’ work ability after terror and reduce the sick
leave risk with more than 20 percent. However, a supportive psychosocial work environment did not
reduce the duration of sickness absence. The protective role of psychosocial work factors on sick leave

may be most significant when employees are at work and interact with their work environment.

Strengths and limitations of this study

e This study uses prospective objective registry data on doctor-certified sick leave in a large
sample exposed to a workplace bomb attack.

e This study has a relatively high response rate and an appropriate number of participants with
and without sick leave, making it possible to compare the two samples.

e In terms of generalizability, the study sample consisted of a majority of highly educated
government officials and bureaucrats.

e Use of self-reported data on psychosocial work environment may not objectively reflect
available social support.

e A comprehensive approach that incorporates both intrinsic and extrinsic factors is needed to

better understand how individuals cope in the aftermath of terror.

INTRODUCTION

When terrorism strikes the workplace, where people spend much of their time, survivors are highly
affected.! The workplace serves as an important social context that provides routines, purpose,
economic and social resources to one’s life, all of which can be impaired after workplace violence.?
After the Oslo bombing in 2011, terror-exposed individuals were at high risk of posttraumatic stress

disorder (PTSD), depression and increased sick leave.®> 4 However, many employees had high work
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ability with a strong attachment and commitment to the workplace, and some managed to work
despite high symptom load.> The magnitude of terror-related stressors might have different impact on
survivors, where factors shown to affect the sickness absence are health, age, gender, coping style,
personality, physical and psychosocial work factors, work schedule characteristics and available social
resources. 2 In particular, it seems like the social network at work combined with a supportive
organizational climate can be a significant source of support for employees.

Social support and good social relations affect health, and act as protective resources against
the negative impact of major life events.? 19 Social support involves instrumental (e.g., material and
financial), informational (e.g., advice and guidance) and emotional (e.g., empathy, trust and emotional
venting) resources.!! Previous studies show that these three supportive components can be directly
associated with overall lower levels of psychological distress, independent of exposure to trauma.'?
Additionally, social support can act as a buffer, by reducing or taking away the impact of a major
trauma.?3 In line with this, studies show that after a natural disaster, low levels of social support have
been associated to higher levels of PTSD and depression.1#1¢ Further, when experiencing intense stress
from terror, such as the September 11 terrorist attacks, research indicates that turning to others for
help may prevent development of long-lasting psychological sequelae.l” Although the social network
at work is considered to be more formal than social relations to family and friends, research shows a
strong association between support from colleagues and superiors and reduced sick leave.18-20
However, the vast majority of studies on the effect of the psychosocial work environment on sick leave
risk have not focused on workers exposed to a terror attack.

At present, it is unclear how the psychosocial work environment influences the sick leave risk
and the duration of sick leave after terror. We assume that a high degree of social support from leaders

and colleagues, combined with a supportive organizational climate with a concern for human
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resources, are essential for employees struggling with returning to work after unexpected and
threatening workplace violence. Our study sample shared an extraordinary experience and
psychosocial support at work may be even more critical for reestablishing routines and recovery of
trust and safety. The present study aims to explore whether increasing levels of psychosocial support
are associated with a corresponding decrease in employees sick leave risk and reduction in sick leave

days, and consequently add knowledge to the limited literature on this association.

METHODS
Study population and data sources
This prospective cohort study includes web-based survey-data combined with registry data on doctor
certified sick leave from ministerial employees in 14 of 17 Ministries, after a car bomb attack at the
Norwegian government offices in Oslo, July 22", 2011. The terror bombing caused substantial damage
to buildings and infrastructure, killing eight and injuring 209 people. Negative health reactions were
prevalent among all employees, and the present study includes all, whether indirectly or directly
exposed to the bomb. 4

The Norwegian Centre for Violence and Traumatic Stress Studies conducted the survey in
collaboration with the National Institute of Occupational Health in Norway 10, 22 and 34 months after
the terrorist attack. Eligible participants were informed about the study through their ministries, and
received an invitation letter containing an unique log-in code to access the Web-based survey,
including information on withdrawal procedures. Data on doctor certified sick leave was obtained from
Statistics Norway and the Norwegian Labor and Welfare Administration.

For the purpose of this study, we used survey data on employees’ background variables and

information on psychosocial work environment 10 months after the attack (T1) and 22 months after
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the attack (T2). At 34 months after the attack (T3) there was a major governmental change and
reorganization following the 2013 Norwegian parliamentary election. This may have affected the
subjective ratings on the psychosocial work environment, with change in leadership and organization
culture, and therefore we did not include this period (T3) in the analysis. The survey data was linked
with registry data on doctor certified sick leave from a period of 42 months before the attack to 33
months after the attack. Se Figure 1 Timeline for sick leave outcomes and survey measures on
psychosocial work environment for an overview of the time line.

-Figure 1 about here-

All employees provided written consent, and strict procedures were followed to ensure confidentiality.
3520 invited employees consented to participate; 59 could not be reached with information about the
study and 482 employees left the ministerial job or changed ministry affiliation prior to study
completion. In this study population, we identified 1625 participants eligible for the study, all with
relevant data on psychosocial work environment at T1 and T2 and data for the 9- months following T1
and T2. Based on the personal identification number from the Norwegian Population register, Statistics
Norway performed data linkage and de-identification. Further details on design and participants has
previously been described in a recent article from our research group.®> See Figure 2 Flow-chart
displaying participant disposition for more information on participants eligible for this study.
-Figure 2 about here-
Patient and public involvement
There is no direct patient involvement in this study. Neither patients nor public were directly involved

the design, conduct, reporting or dissemination plans of our research.
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Psychosocial work exposures

Social support at work (comprising two subscales) and a supportive organizational culture (comprising
three subscales), were measured by the General Nordic Questionnaire for Psychological and Social
Factors at Work, QPSNordic. 2t All responses were scored on an ordinal five-point scale ranging from
“1 =very seldom or never” to ”5 = very often or always”, and missing response to one of the items
comprising each scale was allowed.

Social support from coworkers was measured with 2 items, and a typical item was “If needed,
can you get support and help with your work from your coworkers?” Social support from superior
comprised 3 items. A typical item was “If needed, is your immediate superior willing to listen to your
work-related problems?” Three subscales measured organizational culture: social climate, human
resource primacy climate (HRP) and innovative climate, all comprising 3 items. An item representing
social organizational climate was “Is the climate encouraging and supportive in your work unit?” A
typical item measuring HRP was “Are workers well taken care of in your organization?” To measure
innovative climate a relevant item was “Are workers encouraged to think of ways to do things better
at your workplace?” Reliability tests of the five subscales have demonstrated approvable internal
consistency measured with Chronbach’s alpha from .71 to .83 and test-retest reliability from .72 to .83

with more than five weeks interval.?2

Sick leave

The outcome of this study, doctor-certified sickness absence, was based on registry data on
employment from Statistics Norway and registry data on sick-leave from the Norwegian Labour and
Welfare Administration. The former registry contains the number of expected workdays per quarter

for a given person based on the person’s contract(s) of employment. Weekends, public holidays and
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days of vacation are not considered potential workdays. For a person with full-time employment, there
are roughly 170 expected workdays in each 9-month period explored in the study. The registry on sick-
leave contains the number of days a given person was absent from work per quarter due to doctor-
certified sick-leave. The registry takes account of whether the person works full-time or part-time, and
whether sick-leave was graded or not (e.g. a person may be on 50% sick-leave). For example, if a person
with 80% employment (i.e. four expected workdays per week) gets one week of 50%, doctor-certified
sick-leave in a quarter, the person will have 2 registered days of sickness absence for that quarter. Sick
leave prior to the attack (from first quarter of 2008 up until the second quarter of 2011) was included
as a potential confounder, and defined as total sickness absence days divided by the number of
expected work-days registered for this period. When used as an outcome variable in the main analysis,
sick leave was examined in the two nine-month periods following the survey points at T1 and T2 (see

Figure 1 for time frames).

Covariates

Covariates that could potentially influence the association between the psychosocial work
environment and sick leave risk were considered a priori as potential confounders. The following
covariates were included in the main analysis: time, sex, age, education, direct versus indirect exposure

to terror and sick leave prior to the attack.

Analytic strategy

Mixed effects hurdle models were used in analyses, and participants contributed with data as long as

they had at least one time point without missing values.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open Page 10 of 26

Frequency of sick leave was expressed as count data, with excess of zeros (no sick leave).?3 As
the count data was over-dispersed with variance larger than the mean, we used negative binomial
hurdle models to estimate the incidence rate of sick leave.?*2> Hurdle models are two-part models. The
first part uses a logistic regression model to estimate the odds of the outcome being above zero vs.
zero for various predictor levels in the model, summarized as odds ratios (ORs) compared to a set
reference. In the present study, we estimated the odds ratio of sick leave among employees according
to various psychosocial work environments, using crude (OR) and adjusted (aOR) odds ratios with 95%
confidence intervals. The ORs compare the odds of having at least one day of sickness absence vs. no
sickness absence for various predictor levels. The second part of the hurdle model studies the mean
number of days of sickness absence, conditional on having at least one day of absence. For this part, it
uses a truncated negative binomial regression model, where zero has been excluded, for the positive
counts.?® By fitting the negative binomial model we obtain mean count ratios, or rate ratios (RR, with
95% Cls). The rate ratio compares the mean number of days of sickness absence over levels of various
predictors, including the main exposure. Consequently, the RRs estimate the exposure effect on the
number of sickness absence days among those who have at least one day of absence.

To account for varying person-time at risk (i.e. not all employees worked full-time during the
observation period), the hurdle models were offset by employees’ expected workdays in the relevant
periods. Since data were collected longitudinally, with repeated measurements on individuals, we used
a mixed effects extension of the hurdle model, with a random intercept on individuals.

The binomial regression analyses and the zero-truncated negative binominal analysis were
computed in STATA version 15 (STATA Corporation, College Station, TX, USA) and R, using the R package

GLMMadaptive.
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RESULTS
Characteristics of the Study Population
In the study population of 1,625 employees, the prevalence of sick leave from 13 to 21 months after
the attack was 259/1000 (421/1,625) after exclusion of employees leaving their job or changing
ministry affiliation prior to study completion. After the second wave of the survey (T2) in the period
from 25 months to 33 months after the attack the sick leave prevalence was 242/1000 (394/1,625).
See Figure 1. Further, the mean number of sickness absence days was about 25 days at 13 to 24 months
after the first survey (T1) and decreased to 22 days in the period of 25 to 36 months after the second
wave of the survey (T2) among employees with sick leave. When expressed as overall percentage
among all employees in this study, this corresponds to 4.3 and 3.8 percent sick leave of all working
days.

Table 1 compares participants with and without sick leave 10 months after the attack (T1) and
22 months after the attack (T2). At both measurement points (T1 and T2) the group with sick leave had
overall lower levels of education (p < .001), higher scores in psychological distress (p < .001) and higher
symptom scores for post-traumatic stress (p <.001), and higher percentage of females (68%) compared
to the group without sick leave. At T2 the participants were 1.3 years older among the group with sick
leave (p= .043) (than those without sick leave at same time point,) and at T1 there were more
participants directly exposed to the bomb explosion among those with sick leave (13%) than those
without sick leave (9%). The groups with sick leave did not differ significantly from participants without
sick leave with regard to marital status at T1 and T2. Table 1 Characteristics in cases with no sick leave
and those with sick leave shows the distribution of background variables for sex, age, educational level,
relationship status, directly- and indirectly exposed, psychological distress and sick leave, all retrieved

from the questionnaire survey completed 10 months (T1) and 22 months (T2) after the terror attack.
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-Table 1 about here-

Psychosocial support at work and sick leave risk

After adjusting for confounders we observed that high support from coworkers was associated with
overall reduced odds of sick leave for all time periods (aOR = 0.80, 95% Cl 0.68-0.93). Similarly, support
from superior indicates reduced odds of sick leave (aOR = 0.87, 95% Cl 0.79-1.01), but did not reach
significance in the model (p=.063). A work environment with a social, innovative and human resource
primacy climate reduced the odds of sick leave, with strongest estimates for HRP (OR=0.77, 95% Cl
0.66-0.90). Moreover, the hurdle model estimated the duration of sick leave (RR) among those with
sick leave. We found no significant associations between social support from superior and coworkers
and the duration of sickness absence among those with sick leave, nor between a supportive HRP,
social climate and an innovative organizational culture and the duration of sickness absence among
those with sick leave (see Table 2 Two-part hurdle mixed effects models on work factors). The RR-
estimates indicate that all five factors measuring a supportive psychosocial work environment had no
substantial impact on the duration of sick leave. Further, the overall effects of Time (T1 to T2) on sick
leave scores after the attack were not significant (e.g. OR = 0.94, 95% Cl 0.76-1.18 and RR = 0.85, 95%
C1 0.71-1.02) indicating unchanged odds and rate ratio for sick leave at T2 when compared to T1 (the
estimates for confounders are not shown in Table 2).

-Table 2 about here-

DISCUSSION
This is the first cohort study based on register data on sick leave exploring longitudinally whether a

supportive psychosocial work environment reduces the risk and duration of sickness absence after a
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terrorist attack on the workplace. Our findings indicate that a supportive psychosocial work
environment can reduce the odds for sick leave with more than 20 percent. For the second part of the
Hurdle-analysis, we observed no associations between a supportive psychosocial work environment
and the duration of sickness absence. Also of relevance, we found that employees with sick leave had
significantly more psychological strains and symptoms compared to those without sick leave, and they
were older with proportionally more women.

Our first finding is in accordance with other studies (without focus on terrorism exposure) that
find a protective effect of social support from the work environment, leading to reduced risk of sick
leave.®8 Especially, colleague support and appropriate supervision from the leader are important.?’ 28
Moreover, previous findings show that high levels of social support at work are associated with reduced
psychological distress, depression and increased well-being.1°1214 Evidence for the protective effect of
social support on mental health and distress is relevant for our outcome on sick leave risk, as
employment and sick leave frequency are markers of functional recovery from a trauma. Most people
affected by disasters do not develop severe psychiatric disorders, though almost everyone with
exposure to disaster trauma will experience distress for at least a brief period. A measure on sickness
absence can capture individuals with sub-diagnostic distress after terrorism.

Our second main finding showed that psychosocial support was not associated with a reduction
in the duration of sickness absence, indicating that the protective role of a supportive psychosocial
work environment was significant only when employees managed to stay at work. This can partly be
explained by studies showing that the relationship between social support at work and sickness
absence is bidirectional or reciprocal.’® 22 A study by Sieurin et al (2009) found that long-term
absentees often reported that their absence negatively affected their sense of belonging to the social

workgroup.3° One speculation is that sickness absence may affect the social relationships at work, and
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thereby adding to the challenges causing the sickness absence in the first place. Another factor could
simply be that employees absent from work lose essential interaction with their work environment,
and consequently the positive effects of psychosocial support are reduced. Further, there might have
been a “threshold effect” in our sample, where employees with sick leave had reached a higher level
of adverse health and distress, where coping strategies and support from the work environment no
longer have effect on frequency of sickness absence days.

The utility of social resources depends on the survivors’ ability to seek and receive support from
their social and interpersonal resources in the aftermath of a terror attack.!* Clearly, employees with
sick leave had significantly more psychological strains and symptoms compared to those without sick
leave, and they were older with proportionally more women, which is in line with previous findings on
sick leave risk with evidence for gender, older age and previous history of sickness as risk factors.1” 31-
33 According to the social selection hypothesis, people struggling with post-traumatic stress symptoms
such as withdrawal, depression and irritability may not seek necessary social support but instead
diminish their interpersonal relations over time.1? 34 Further, employees experiencing psychological
distress might evaluate the psychosocial work environment more negatively. This explanation can be
related to a tendency in our results where leader support was not the most essential protective factor
against sick leave for the employees after the terror attack. It could be that employees suffering from
psychological distress after the attack perceived their immediate leader to be less supportive, as

distress could have a negative effect on subjective appraisals of leader support. 3°

Strengths and limitations
By means of a unique longitudinal design with registry data on sick leave, we were able to extend our

knowledge of sick leave risk, and how it relates to the psychosocial work environment after terror.
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Existing research on terrorism and health effects are mostly focused on psychotraumatology and
mental disorders such as PTSD, and sick leave may be a better objective measure of general functioning
and health, especially consistently and routinely collected doctor certified data. 73

The study has several limitations. First, the study population consisted of a majority of highly
educated government officials and bureaucrats and our findings may not necessarily be generalized to
other populations. It could be that the terror attack could have greater negative health effects in
another sample, as the study sample was highly educated with flexible jobs, which is associated with
lower incidence rate of sick leave.3” Second, we used data on doctor-certified sick leave. In Norway the
workers are entitled to be home from work up to three consecutive days, four times per year, without
doctor certification. Therefore, the overall incidence rate of sick leave would be higher if this was
included in the official registry. Third, the assessment of the psychosocial work environment was based
on self-reported measures and may be influenced by social desirability, underreporting, recall bias and
other response bias, where subjective appraisals of the work environment are closely linked to
personality traits and negative affect.3® However, the QPSNordic has been validated as an effective
instrument for measuring psychological and social factors at work and should be relatively insensitive
to personality and emotions, for example: respondents were asked about how frequent a situation
occurs instead of degrees of agreement or satisfaction.22 Finally, we had no information on workplace
social support prior to the terrorist attack, allowing comparison of the effect of social support on sick
leave before and after the terrorist attack. However, we had data on sick leave before the attack and
were able to adjust for important confounders, such as previous sickness absence in the main analysis,
a factor that could potentially influence later sick leave risk and participant ratings of the psychosocial

work environment.
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Implications

It seems reasonable to conclude that psychosocial support at work can reduce the sick leave risk after
terror. The workplace should mobilize its social and supportive resources before employees become
sick listed, and before potentially new negative psychological and physical reactions have time to
develop and at worse result in long-term sick leave. Especially as the psychosocial work factors
appeared to have no major impact on the duration of sickness absence. Future research should
investigate whether the associations are causal, and whether these findings can be replicated in other
populations. A more comprehensive approach that incorporates both intrinsic and extrinsic factors is
needed to better capture and understand how individuals cope in the aftermath of terror and to

identify the difficulties for return to work.
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Table 1 Characteristics in cases with no sick leave and those with sick leave at 10 months (T1) and 22 months (1.?) after the 2011 terrorist attack in
the cohort with 1,625 Norwegian ministerial employees. o
S
T1 o T2
Characteristics No sick leave  Sick leave X2/F p? No sick leave E Sick leave X2/F p?
n=1023 n =349 n= 990 © n=324
S
o
Females, n (%) 528 (51.6) 248 (71.1)* 40.1 <0.001 525 (53.0) g 229 (70.7)* 31.1 <0.001
S
Education, n (%) 41.7 <0.001 = 38.4 <0.001
<13 years 82 (8.0) 68 (19.5)* 92 (9.4) %U, 72 (22.2)*
13-16 years 224 (21.9) 89 (25.5)* 218 (22.1) el 73 (22.5)
> 16 years 717 (70.1) 192 (55.0)* 677 (68.5) & 179(55.3)*
)
o
Married/Cohabiting, n (%) 598 (75.5) 183 (68.3) 5.4 0.02 730 (73.7) g 245 (75.9) 0.6 0.45
Age (M % SD) 46.3+10.6 47.3+10.5 2.3 0.14 46.4+10.4 § 47.6 £10.7 3.2 0.07
=
Directly exposed, n (%) 100 (9.8) 49 (14.0)* 4.9 0.03 112 (11.4) g' 32(9.9) 0.5 0.47
]
>
Psychological distress, score 1-4 (M +SD)  1.24+0.39 1.54+0.61* 110.5 <0.001 1.27+0.42 5 1.48+0.6* 50.0 <0.001
_8.
PCL-based PTSD, score 1-5 (M + SD) 1.34+£0.46 1.72+0.76* 118.2 <0.001 1284046 = 1.51+0.68* 44.6 <0.001
S
>
Sick-leave days (M + SD) ® 24.8 +34.6 S 20.8+25.7
(=Y
Table showing case numbers and within-group percentages :
*Differs significantly from those without sick leave §
2P values were calculated using ANOVA for continuous variables and x? test for categorical variables. g
b Nine-months period following the survey questionnaires at T1 and T2 Q
M Mean; SD Standard Deviation ®
g
S
S
2
3
8
2 19
a2
=y
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Table 2 Two-part hurdle mixed effects models on work factors among 1,625 Norwegian ministerial employees
terrorist attack 22" of July, 2011, and risk of sick leave measured nine-month after each survey.

Fc0z-uadolwg

easured 10 and 22 months after the

Part I: Binary logistic model

[

t Il: Negative binomial count model

Variables

OR

OR?®

)
o

RR?

Psychosocial work environment
Social support/interactions:
Support from superior

Support from coworkers
Organizational culture:

Social organizational climate
Human resource primacy climate
Innovative organizational climate

0.81(0.70, 0.93)*
0.75 (0.64, 0.89)?

0.72 (0.59, 0.86)>
0.70 (0.59, 0.83)>
0.79 (0.66, 0.95)3

0.87 (0.87, 1.03)
0.80 (0.68, 0.93)t

0.78 (0.66, 0.93)*
0.77 (0.66, 0.90)
0.82 (0.69, 0.98)5

a 120z 42q010Q 6T Bb|8z9250

(@]
0.9&(0.80, 1.00)
0.8%(0.79, 1.01)
2
0.98(0.85, 1.12)
0.88(0.77, 1.00)
0.9%(0.84, 1.09)

0.94 (0.84, 1.05)
0.94 (0.83, 1.07)

1.03 (0.90, 1.18)
0.93 (0.82, 1.05)
0.99 (0.86, 1.13)

OR Odds Ratio [95% Confidence Interval (Cl)] for sickness absence from work (Yes/No)
RR Rate Ratio (95% CI) for number of sickness absence days among those with sick leave

@ adjusted for time, sex, age, education, sick leave prior to attack and direct exposure to the bomb explosion.

1p=0.005;2p < 0.001;3p=0.014; 4 p = 0.006; 5p = 0.02
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Figure 1 Timeline for sick leave outcomes and survey measures on psychosocial work environment

- Uploaded separately in PDF format-

Figure 2 Flow-chart displaying participant disposition

- Uploaded separately in PDF format-
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i %
2 N
3 5
4 3
5 &
6 Governmental reorganiZation
! > 3
8 o)
9 g
10 8
11 S
12 ) ) . =
13 Terrorist attack First wave survey Second wave survey Third wave survey
14 July 22nd, 2011 questionnaire (T1) questionnaire (T2) questionnaire (TH
15 i >
6 | — —— =
17 v S .
18 : o
19 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 |5 Q4 Time
20 L I 1L Il 7'_1' 1
21 2011 2012 2013 2014 S
22 1 J 1 J %
23 I T 'g
>
24 Sick-leave period 1 Sick-leave period 2 T
25 2
26 o
3
;7 Q: Quarter S
22 T1: Starts 10 months after the attack z
30 T2: Starts 22 months after the attack =
31 T3: Starts 34 months after the attack i
32 S
33 -
34 o
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Eligible participants included all employees in the Norwegian ministries at the time of the terrorist attack on
July 22", 2011, n=3520

Employees leaving ministerial job or changing ministry
affiliation prior to study completion, n=482

Unavailable employees, n=59

Potential participants, n=2979

¥

Participated web-based
survey at least once,
n=1956

¥

Did not participate in
web-based survey at
any timepoint, n=1023

Participating employees not consenting to survey data
being linked to data on sick-leave, n=331

Participating employees consenting to survey data being linked to data on sick-leave, n=1625

Participated web-
based survey at T1,
n=1372
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done and what was found
Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation being 3-4
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Objectives 3 State specific objectives, including any prespecified hypotheses 4
Methods
Study design 4 Present key elements of study design early in the paper 4-5
Setting 5 Describe the setting, locations, and relevant dates, including periods of 4j5
recruitment, exposure, follow-up, and data collection Figurel
Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of 4-5
participants. Describe methods of follow-up
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ABSTRACT

Objectives

Studies show that social support may reduce the negative psychological effects of terror. The aim was
to explore the effects of the psychosocial work environment on sick leave risk among governmental
employees after a workplace bomb attack.

Design

We linked longitudinal survey data collected at 10 and 22 months after the bombing with registry data
on doctor-certified sick leave collected from 42 months before the attack to 33 months after the attack.
Odds ratios (ORs) and rate ratios (RRs) were estimated with mixed effects hurdle models.

Setting

The bombing of the government ministries in Oslo, Norway, 22 July 2011.

Participants

We identified 1625 participants from a cohort of 3520 employees working in the ministries during the
bombing in 2011.

Results

After adjustment for confounders, social support from coworkers reduced the odds of sick leave (OR=
0.80, 95% Cl 0.68-0.93), and there was marginal evidence for reduced odds with support from superior
(OR= 0.87, 95% CI 0.87-1.03). A social work climate, an innovative climate, and a human resource
primacy climate (HRP) reduced the sick leave risk (for example, HRP OR= 0.77, 95% ClI 0.66-0.90). The
hurdle model found no associations between psychosocial support at work and the duration of sick
leave.

Conclusions

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open Page 4 of 28

Psychosocial support at work can enhance employees’ work ability after terror and reduce the sick

leave risk by more than 20 percent. However, a supportive psychosocial work environment did not

reduce the duration of sickness absence. The protective role of psychosocial work factors on sick leave

may be most significant when employees are at work and interact with their work environment.

Strengths and limitations of this study

This longitudinal study combines survey and registry data and examines the sick leave risk in a
large population exposed to a workplace terror attack.

This study has a relatively high response rate and an appropriate number of participants with
and without sick leave, making it possible to compare the two samples.

In terms of generalizability, the study sample consisted of a majority of highly educated
government officials and bureaucrats.

The use of self-reported data on psychosocial work environments may not objectively reflect
available social support.

A comprehensive approach that incorporates both intrinsic and extrinsic factors is needed to

understand better how individuals cope in the aftermath of terror.

INTRODUCTION

When terrorism strikes the workplace, where people spend much of their time, survivors are highly

affected.! The workplace serves as an essentially social context that provides routines, purpose,

economic and social resources to one’s life, all of which can be impaired after workplace violence.?

After the Oslo bombing in 2011, terror-exposed individuals were at high risk of post-traumatic stress

disorder (PTSD), depression and increased sick leave.3* The magnitude of terror-related stressors might
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have a different impact on survivors. Factors shown to affect the sickness absence are health, age,
gender, coping style, personality, physical and psychosocial work factors, work schedule
characteristics, and available social resources. >7 A common assumption is that the cumulative effects
of negative life events can cause psychosocial morbidity, which is highly relevant after major disasters
considering the many challenges that arise in the aftermath of such events.? ® Previous research has
often focused on posttraumatic stress reactions and severity of psychopathology. However, many
trauma-exposed individuals display high levels of resilience and coping in the wake of disaster, which
is also apparent in prior studies by our research group. Specifically, a high proportion of government
employees had a strong sense of attachment and commitment to the workplace, and some managed
to work despite a very high symptom load.? 1° In particular, it seems like the social network at work
combined with a supportive organizational climate can be a significant source of support for
employees.

Social support and good social relations affect health and act as protective resources against
the negative impact of major life events.!! 12 Social support involves instrumental (e.g., material and
financial), informational (e.g., advice and guidance), and emotional (e.g., empathy, trust and emotional
venting) resources.!® Previous studies show that these three supportive components can be directly
associated with overall lower levels of psychological distress, independent of exposure to trauma.*
Additionally, social support can act as a buffer by reducing or taking away the impact of a major
trauma.?® In line with this, studies show that after a natural disaster, low levels of social support have
been associated to higher levels of PTSD and depression.1®18 Further, when experiencing intense stress
from terror, such as the September 11 terrorist attacks, research indicates that turning to others for
help may prevent the development of long-lasting psychological sequelae.’® Although the social

network at work is considered to be more formal than social relations to family and friends, research
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shows a strong association between support from colleagues and superiors and reduced sick leave.2
22 However, the vast majority of studies on the effect of the psychosocial work environment on sick
leave risk have not focused on workers exposed to a terror attack.

At present, it is unclear how the psychosocial work environment influences the sick leave risk
and the duration of sick leave after terror. We assume that a high degree of social support from leaders
and colleagues, combined with a supportive organizational climate with a concern for human
resources, are essential for employees struggling with returning to work after unexpected and
threatening workplace violence. Our study sample shared an extraordinary experience and
psychosocial support at work may be even more critical for reestablishing routines and recovery of
trust and safety. The present study aims to explore whether increasing levels of psychosocial support
are associated with a corresponding decrease in employees’ sick leave risk and reduction in sick leave

days and consequently add knowledge to the limited literature on this association.

METHODS

Study population and data sources

This prospective cohort study includes web-based survey-data combined with registry data on doctor
certified sick leave from ministerial employees in 14 of 17 Ministries, after a car bomb attack at the
Norwegian government offices in Oslo, July 22", 2011. The terror bombing caused substantial damage
to buildings and infrastructure, killing eight and injuring 209 people. Negative health reactions were
prevalent among all employees, and the present study includes all, whether indirectly or directly,
exposed to the bomb. 10.5 % of the employees were classified as directly exposed as they reported to

be in the government district during the bomb explosion.*
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The Norwegian Centre for Violence and Traumatic Stress Studies conducted the survey in
collaboration with the National Institute of Occupational Health in Norway 10 and 22 months after the
terrorist attack. Eligible participants were informed about the study through their ministries and
received an invitation letter containing an unique log-in code to access the Web-based survey,
including information on withdrawal procedures. Data on doctor certified sick leave was obtained from
Statistics Norway and the Norwegian Labour and Welfare Administration.

For the purpose of this study, we used survey data on employees’ background variables and
information on the psychosocial work environment 10 months after the attack (T1) and 22 months
after the attack (T2). The survey data was linked with registry data on doctor certified sick leave from
a period of 42 months before the attack to 33 months after the attack. However, as the survey data
was collected over a period of four months (about 8-12 months and 20-22 after the attack), we used
registry data on sick leave from 13 to 21 months after the first survey (T1) and from 25 to 33 months
after the second wave of the survey (T2). See Figure 1 Timeline for sick leave outcomes and survey
measures on the psychosocial work environment for an overview of the timeline.

-Figure 1 about here-

All employees provided informed consent, and strict procedures were followed to ensure
confidentiality. Willing participants received a postal invitation letter containing information about the
study and withdrawal procedures. In the study’s invitation letter, each employee was assigned an
unique project identification ID-number and a log in code to access the study’s Web-based
guestionnaire. Once the participants logged in to the Web-based questionnaire, they were informed
that filling out the questionnaire was equivalent to a written consent of participation in the study.

Further, they had to thick off “yes” to the question of linking survey data to registry data on doctor
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certified sick leave. Based on the personal identification number from the Norwegian Population
Register, Statistics Norway performed data linkage and de-identification.

Invited participants were ministerial employees who were employed in the Norwegian
ministries at the time of the attack. Three of the initial 17 ministries did not agree to the study’s consent
procedure (two ministries; n = 440), or the office was located approximately one kilometer away from
the government district with a significant proportion of the workforce based abroad (one ministry; n =
856). 3520 invited employees consented to participate; 59 could not be reached with information
about the study and 482 employees left the ministerial job or changed ministry affiliation prior to study
completion. The survey response rate was 56 % (1956 of 3520), where 1023 employees did not
participate in the survey at any timepoint (at T1 and T2), while 1061 participated at both T1 and T2. In
this study population, we identified 1625 participants eligible for the study, all with relevant data on
the psychosocial work environment at T1 and/or T2 and with registry data for the 9- months following
T1 and T2. Further details on design and participants have previously been described in a recent article
from our research group.3 See Figure 2 Flow-chart displaying participant disposition for more
information on participants eligible for this study.

-Figure 2 about here-
Patient and public involvement
There is no direct patient involvement in this study. Neither patients nor the public was directly

involved in our research’s design, conduct, reporting, or dissemination plans.

Psychosocial work exposures

Social support at work (comprising two subscales) and supportive organizational culture (comprising

three subscales) were measured by the General Nordic Questionnaire for Psychological and Social
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Factors at Work, QPSNordic. 22 All responses were scored on an ordinal five-point scale ranging from
“1 =very seldom or never” to” 5 = very often or always”, and missing response to one of the items
comprising each scale was allowed when computing a mean sumscore.

Social support from coworkers was measured with 2 items, and a typical item was “If needed,
can you get support and help with your work from your coworkers?” Social support from superior
comprised 3 items. A typical item was, “If needed, is your immediate superior willing to listen to your
work-related problems?” Three subscales measured organizational culture: social climate, human
resource primacy climate (HRP), and innovative climate, all comprising 3 items. An item representing
social organizational climate was “Is the climate encouraging and supportive in your work unit?” A
typical item measuring HRP was “Are workers well taken care of in your organization?” To measure
innovative climate a relevant item was “Are workers encouraged to think of ways to do things better
at your workplace?” Reliability tests of the five subscales have demonstrated approvable internal
consistency measured with Chronbach’s alpha from .71 to .83 and test-retest reliability from .72 to .83

with more than five weeks interval.2*

Sick leave

The outcome of this study, doctor-certified sickness absence, was based on registry data on
employment from Statistics Norway and registry data on sick leave from the Norwegian Labour and
Welfare Administration. The former registry contains the number of expected workdays per quarter
for a given person based on the person’s contract(s) of employment. Weekends, public holidays and
days of vacation are not considered potential workdays. For a person with full-time employment, there
are roughly 170 expected workdays in each 9-month period explored in the study. The registry on sick

leave contains the number of days a given person was absent from work per quarter due to doctor-
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certified sick leave. The registry takes account of whether the person works full-time or part-time, and
whether sick leave was graded or not (e.g. a person may be on 50% sick leave). For example, if a person
with 80% employment (i.e., four expected workdays per week) gets one week of 50% doctor-certified
sick leave in a quarter, the person will have 2 registered days of sickness absence for that quarter. Sick
leave prior to the attack (from the first quarter of 2008 until the second quarter of 2011) was included
as a potential confounder and defined as total sickness absence days divided by the number of
expected work-days registered for this period. When used as an outcome variable in the main analysis,
sick leave was examined in the two nine-month periods following the survey points at T1 and T2 (see

Figure 1 for time frames).

Covariates

Covariates that could potentially influence the association between the psychosocial work
environment and sick leave risk were considered a priori as potential confounders. The following
covariates were included in the main analysis: time measured by the two survey waves (T1 contrasted
with T2), sex, age, education, direct versus indirect exposure to terror, and sick leave prior to the attack.
Proximity to the bomb explosion was assessed by asking employees where they were located during
the explosion. Participants were given five alternative responses: 1) in the government district; 2) in
downtown Oslo, but not in the government district; 3) in Oslo, but not downtown; 4) in Norway, but
not in Oslo; 5) abroad. Only employees in the government district when the bomb exploded were

defined as directly exposed to terror.

Analytic strategy
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Mixed effects hurdle models were used in analyses, and participants contributed with data as long as
they had at least one time point without missing values. As a result, the participants were included in
the analysis as long as they had answered all variables used in the model for at least one survey wave
(T1 and/or T2).

The frequency of sick leave was expressed as count data, with an excess of zeros (no sick
leave).?®> As the count data was over-dispersed with variance larger than the mean, we used negative
binomial hurdle models to estimate the incidence rate of sick leave.?6 27 Hurdle models are two-part
models. The first part uses a logistic regression model to estimate the odds of the outcome being above
zero vs. zero for various predictor levels in the model, summarized as odds ratios (ORs) compared to a
set reference. In the present study, we estimated the odds ratio of sick leave among employees
according to various psychosocial work environments, using crude (OR) and adjusted (aOR) odds ratios
with 95% confidence intervals. The ORs compare the odds of having at least one day of sickness
absence vs. no sickness absence for various predictor levels. The second part of the hurdle model
studies the mean number of days of sickness absence, conditional on having at least one day of
absence. For this part, it uses a truncated negative binomial regression model, where zero has been
excluded for the positive counts.?8 By fitting the negative binomial model, we obtain mean count ratios,
or rate ratios (RR, with 95% Cls). The rate ratio compares the mean number of days of sickness absence
over levels of various predictors, including the main exposure. Consequently, the RRs estimate the
exposure effect on the number of sickness absence days among those with at least one day of absence.

To account for varying person-time at risk (i.e. not all employees worked full-time during the
observation period), the hurdle models were offset by employees’ expected workdays in the relevant
periods. Since data were collected longitudinally, with repeated measurements on individuals, we used

a mixed effects extension of the hurdle model, with a random intercept on individuals. The effects of
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social work factors were modeled in five separate hurdle regression analyses. Each work factor was
included as a continuous variable, with raw mean scores, in the model.

The binomial regression analyses and the zero-truncated negative binominal analysis were
computed in STATA version 15 (STATA Corporation, College Station, TX, USA) and R, using the R package

GLMMadaptive.

RESULTS

Characteristics of the Study Population

In the study population of 1,625 employees, the prevalence of sick leave from 13 to 21 months after
the attack was 25% (421 of 1626) after excluding employees leaving their job or changing ministry
affiliation prior to study completion. After the second wave of the survey (T2), in the period from 25
months to 33 months after the attack, the sick leave prevalence was 24% (394 of 1625). Further, the
mean number of sickness absence days was about 25 days at 13 to 21 months after the first survey
(T1) and decreased to 22 days in the period of 25 to 33 months after the second wave of the survey
(T2) among employees with sick leave. When expressed as the overall percentage among all employees
in this study, this corresponds to 4.3 and 3.8 percent sick leave of all working days.

Table 1 Characteristics in cases with no sick leave and those with sick leave shows the
distribution of background variables for sex, age, educational level, relationship status, directly- and
indirectly exposed, psychosocial work environment, and sick leave, all retrieved from the questionnaire
survey completed 10 months (T1) and 22 months (T2) after the terror attack.

-Table 1 about here-
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Table 1 compares participants with and without sick leave 10 months after the attack (T1) and 22
months after the attack (T2). At both measurement points (T1 and T2) the group with sick leave had
overall lower levels of education (p < .01) and higher percentage of females (71%) compared to the
group without sick leave. At T1 there were more participants directly exposed to the bomb explosion
among those with sick leave (14%) than those without sick leave (10%). Further, at both measurement
points (T1 and T2) the group with sick leave reported overall lower scores in social support from
coworkers (p < .01), social organizational climate (T1: p =.02; T2: p <.01), and human resource primacy
climate (p < .01). At T1 the group with sick leave reported lower scores in support from leaders (p <
.01), and at T2 those with sick leave reported lower scores in innovative organizational climate (p =
.02). The groups with sick leave did not differ significantly from participants without sick leave with

regard to marital status and age at T1 and T2.

Psychosocial support at work and sick leave risk

After adjusting for confounders, we observed that high support from coworkers was associated with
overall reduced odds of sick leave for all time periods (aOR = 0.80, 95% CI 0.68-0.93). Similarly, support
from superiors indicates reduced odds of sick leave (aOR = 0.87, 95% ClI 0.79-1.01), but did not reach
significance in the model (p=.063). A work environment with a social, innovative and human resource
primacy climate reduced the odds of sick leave, where the estimates for all these three organizational
climate variables are very similar with OR around 0.80. (E.g. HRP: OR=0.77, 95% Cl 0.66-0.90).
Moreover, the hurdle model estimated the duration of sick leave (RR) among those with sick leave. We
found no significant associations between social support from superiors and coworkers and the
duration of sickness absence among those with sick leave, nor between a supportive HRP, social climate

and innovative organizational culture and the duration of sickness absence among those with sick leave
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(see Table 2 Two-part hurdle mixed effects models on work factors). The RR-estimates indicate that all
five factors measuring a supportive psychosocial work environment had no substantial impact on the
duration of sick leave. Further, the overall effects of Time (T1 to T2) on sick leave scores after the attack
were not significant (e.g. OR = 0.94, 95% Cl 0.76-1.18 and RR = 0.85, 95% CI 0.71-1.02), indicating
unchanged odds and rate ratio for sick leave at T2 when compared to T1 (the estimates for confounders
are not shown in Table 2).

-Table 2 about here-

DISCUSSION

This is the first cohort study based on registry data on sick leave exploring longitudinally whether a
supportive psychosocial work environment reduces the risk and duration of sickness absence after a
terrorist attack on the workplace. Our findings indicate that a supportive psychosocial work
environment can reduce the odds for sick leave by more than 20 percent. For the second part of the
Hurdle-analysis, we observed no associations between a supportive psychosocial work environment
and the duration of sickness absence. Further, we found that the proportion of women were higher
among employees with sick leave when compared to those without sick leave.

Our first finding is in accordance with other studies (without focus on terrorism exposure) that
find a protective effect of social support from the work environment, leading to a reduced risk of sick
leave.>’ Especially, colleague support and appropriate supervision from the leader are important.?? 30
Moreover, previous findings show that high levels of social support at work are associated with reduced
psychological distress, depression, and increased well-being.1? 1416 Evidence for the protective effect
of social support on mental health and distress is relevant for our outcome on sick leave risk, as

employment and sick leave frequency are markers of functional recovery from trauma.? Most people
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affected by disasters do not develop severe psychiatric disorders, though almost everyone with
exposure to disaster trauma will experience distress for at least a brief period. A measure of sickness
absence can capture individuals with sub-diagnostic distress after terrorism.

Our second main finding showed that psychosocial support was not associated with a reduction
in the duration of sickness absence, indicating that the protective role of a supportive psychosocial
work environment was significant only when employees managed to stay at work. This can partly be
explained by studies showing that the relationship between social support at work and sickness
absence is bidirectional or reciprocal.?® 31 A study by Sieurin et al (2009) found that long-term
absentees often reported that their absence negatively affected their sense of belonging to the social
workgroup.32 One speculation is that sickness absence may affect the social relationships at work, and
thereby adding to the challenges causing the sickness absence in the first place. Another factor could
simply be that employees absent from work lose essential interaction with their work environment,
and consequently, the positive effects of psychosocial support are reduced. Further, there might have
been a “threshold effect” in our sample, where employees with sick leave had reached a higher level
of adverse health and distress, where coping strategies and support from the work environment no
longer have an effect on the frequency of sickness absence days.

The utility of social resources depends on the survivors’ ability to seek and receive support from
their social and interpersonal resources in the aftermath of a terror attack.'® Clearly, employees with
sick leave had significantly more psychological strains and symptoms compared to those without sick
leave, and they were slightly older with proportionally more women, which is in line with previous
findings on sick leave risk with evidence for gender, older age, and previous history of sickness as risk
factors.1®333> According to the social selection hypothesis, people struggling with post-traumatic stress

symptoms such as withdrawal, depression, and irritability may not seek necessary social support but
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instead, diminish their interpersonal relations over time.!* Further, employees experiencing
psychological distress might evaluate the psychosocial work environment more negatively, affecting
the subjective appraisals of leader and coworker support. This explanation can be related to a
tendency in our results where leader support was not the most essential protective factor against sick
leave for the employees after the terror attack. It could be that employees suffering from psychological
distress after the attack perceived their immediate leader to be less supportive, as distress could have
a negative effect on subjective appraisals of leader support. 3 However, the causation could as well be
reversed, where employees with a poor psychosocial work environment experience more

psychological distress.

Strengths and limitations
By means of an unique longitudinal design with registry data on sick leave, we were able to extend our
knowledge of sick leave risk, and how it relates to the psychosocial work environment after terror.
Existing research on terrorism and health effects are mostly focused on psychotraumatology and
mental disorders such as PTSD, and sick leave may be a better objective measure of general functioning
and health, especially consistently and routinely collected doctor certified data. 37

The study has several limitations. First, the study population consisted of a majority of highly
educated government officials and bureaucrats and our findings may not necessarily be generalized to
other populations. 38 Recent results from the same cohort study found that the sick leave rates for
ministerial employees were lower than in the general Norwegian population prior to, as well after, the
bomb explosion.? Furthermore, it can be that the terror attack could have greater negative health
effects in another sample, as the sick leave rates was higher for example among Norwegian tourists

exposed to the South-East Asian tsunami in 2004.3° Second, we used data on doctor-certified sick leave.

15

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

Page 17 of 28 BMJ Open

oNOYTULT D WN =

In Norway, the workers are entitled to be home from work up to three consecutive days, four times
per year, without doctor certification. Further, if the employer had signed the Agreement for a More
Inclusive Working Life (IA Agreement), the employee could report sick leave for 8 consecutive calendar
days without doctor certification, up to a total of 24 days per year, without limiting the number of
times. We assume that many governmental employees were covered by the IA Agreement during the
follow-up period. Therefore, the difference between registered and actual sick leave may be larger
than anticipated, measured as incidence as well as days. Therefore, the overall incidence rate of sick
leave would be higher if this was included in the official registry. Third, it should be noted that sickness
absence is not only indicative of health problems, but strongly affected by factors such as education,
health behaviours and sick pay insurance.?® As such, sickness absence is not necessarily a precise
measure of the health difficulties in the aftermath of a terrorist attack.

Fourth, the assessment of the psychosocial work environment was based on self-reported
measures and may be influenced by social desirability, underreporting, recall bias, and other response
bias, where subjective appraisals of the work environment are closely linked to personality traits and
negative affect.*! However, the QPSNordic has been validated as an effective instrument for measuring
psychological and social factors at work and should be relatively insensitive to personality and
emotions, for example respondents were asked about how frequently a situation occurs instead of
degrees of agreement or satisfaction.22 Finally, we had no information on workplace social support
prior to the terrorist attack, allowing a comparison of the effect of social support on sick leave before
and after the terrorist attack. However, we had data on sick leave before the attack and were able to
adjust for important confounders, such as previous sickness absence in the main analysis, a factor that
could potentially influence later sick leave risk, and participant ratings of the psychosocial work

environment.
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Implications

It seems reasonable to conclude that psychosocial support at work can reduce the sick leave risk after
terror. The workplace should mobilize its social and supportive resources before employees become
sick-listed, and before potentially new negative psychological and physical reactions have time to
develop and at worse result in long-term sick leave. Especially as the psychosocial work factors
appeared to have no major impact on the duration of sickness absence. Future research should
investigate whether the associations are causal, and whether these findings can be replicated in other
populations, and over a longer time period. A more comprehensive approach that incorporates both
intrinsic and extrinsic factors is needed to better capture and understand how individuals cope in the

aftermath of terror and to identify the difficulties for return to work.
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Table 1 Characteristics in cases with no sick leave and those with sick leave at 10 months (T1) and 22 months (E) after the 2011 terrorist attack in
N
the cohort with 1,625 Norwegian ministerial employees. o
S
T1 ® T2
Characteristics No sick leave Sick leave  ¥2/F p? No sick Ieavei Sick leave X2/F p?
n=1023 n =349 n=990 2 n= 324
o
Females, n (%) 528 (51.6) 248 (71.1)* 40.1 <0.01 525(53.0) @ 229(70.7)* 31.1 <0.01
Education, n (%) 41.7 <0.01 S 38.4 <0.01
< 13 years 82 (8.0) 68 (19.5)* 92 (9.4) ; 72 (22.2)*
13-16 years 224 (21.9) 89 (25.5)* 218(22.1) g 73(22.5)
> 16 years 717 (70.1) 192 (55.0)* 677 (68.5) 2 179(55.3)*
Married/Cohabiting, n (%) 598 (75.5) 183 (68.3) 5.4 0.02 730(73.7) % 245 (75.9) 0.6 0.45
o
Age (M % SD) 46.3+10.6 47.3 +£10.5 2.3 0.14 46.4+104 3 47.6 £ 10.7 3.2 0.07
Directly exposed, n (%) 100 (9.8) 49 (14.0)* 4.9 0.03 112 (11.4) i 32(9.9) 0.5 0.47
Sick-leave days (M + SD) ® 24.8 +34.6 %' 20.8 £ 25.7
Support from superior, score 1-5 (M+SD) 4.0+0.8 3.8+0.9* 11.5 <0.01 4.0+0.9 g 39+0.8 3.7 0.06
Support from coworkers, score 1-5 (M % 41+0.7 3.9+0.8* 8.6 <0.01 41+0.7 ??D 4.0+£0.8* 7.4 <0.01
SD) 2
Social organizational climate, score 1-5 3.9+0.7 3.8+0.7* 5.4 0.02 3.9+0.7 3 3.8+0.7*% 10.2 <0.01
(M + SD) g
Human resource primacy climate score 1- 3.4+0.7 3.2+£0.8* 18.5 <0.01 3.4+0.7 o 3.2+0.8* 7.3 <0.01
5 (M SD) >
Innovative organizational climate score 1- 3.6 +0.7 3.5+0.8 2.9 0.08 3.6+0.7 2 35+0.7* 5.4 0.02
5 (M +SD) ©
Table showing case numbers and within-group percentages S
*Differs significantly from those without sick leave R
ap values were calculated using ANOVA for continuous variables and x? test for categorical variables. g
b Nine-months period following the survey questionnaires at T1 and T2 %
M Mean; SD Standard Deviation 24
o
S
2
2
g
8
< 21
2
=
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o
1 N
g Table 2 Two-part hurdle mixed effects models on work factors among 1,625 Norwegian ministerial employees ﬁweasured 10 and 22 months after the
4 terrorist attack 22" of July, 2011, and risk of sick leave measured nine-month after each survey. §
5 S
6 Part I: Binary logistic model Pagt Il: Negative binomial count model
7 S
8 s
9 Variables OR OR? ~ RR RR?
10 S
11 =
12 Psychosocial work environment o
13 Social support/interactions: S
14 Support from superior 0.81 (0.70-0.93)" 0.87 (0.76-1.01) 0.9§(0.80-1.00) 0.94 (0.84-1.05)
15 Support from coworkers 0.75 (0.64-0.89)" 0.80 (0.68-0.93)" 0.88(0.79-1.01) 0.94 (0.83-1.07)
16 Organizational culture: 3
17 Social organizational climate 0.72 (0.59-0.86)" 0.78 (0.66-0.93)" 0.9@(0.85—1.12) 1.03 (0.90-1.18)
12 Human resource primacy climate 0.70 (0.59-0.83)" 0.77 (0.66-0.90)" 0.88(0.77-1.00) 0.93 (0.82-1.05)
20 Innovative organizational climate 0.79 (0.66-0.95)" 0.82 (0.69-0.98)" 0.9%(0.84—1.09) 0.99 (0.86-1.13)
;; OR Odds Ratio [95% Confidence Interval (Cl)] for sickness absence from work (Yes/No) }E
23 RR Rate Ratio (95% Cl) for number of sickness absence days among those with sick leave '5-
24 @ adjusted for time (T1 contrasted with T2), sex, age, education, sick leave prior to attack and direct exposure to the bomb explosioné'
25 *significant 3
26 S
27 1
28 =
29 ©
30 S
31 N
32 g
33 Q
34 3
35 g
36 ol
37 3
38 S
39 2
Q
40 S
41 é 22
42 =
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Figure 1 Timeline for sick leave outcomes and survey measures on psychosocial work environment

- Uploaded separately in PDF format-

Figure 2 Flow-chart displaying participant disposition

- Uploaded separately in PDF format-
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Figure 1 Timeline for sick leave outcomes and survey measures on psychosocial work environment

Terrorist attack First wave survey Second wave survey
July 22nd, 2011 questionnaire (T1) questionnaire (T2)
v .
Q3 || o4 || 1 || @2 || @3 || @4 || o1 || @2 || @3 || Q4 || Qf Time
L JL ]l ] | ]
2011 2012 2013 2014
L Y J ! f J
Sick-leave period 1 Sick-leave period 2
Q: Quarter

T1: Starts about 10 months after the attack
T2: Starts about 22 months after the attack
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Figure 2 Flow-chart displaying participant disposition

Eligible participants included all employees in the Norwegian ministries at the time of the terrorist attack on
July 22", 2011, n=3520

Employees leaving ministerial job or changing ministry

affiliation prior to study completion, n=482

Unavailable employees, n=59

Potential participants, n=2979

v v
Participated web-based Did not participate in
survey at least once, web-based survey at
n=1956 any timepoint, n=1023

Participating employees not consenting to survey data

being linked to data on sick-leave, n=331

Participating employees consenting to survey data being linked to data on sick-leave, n=1625

Participated web-
based survey at T1,
n=1372

Participated web-
based survey at T2,
n=1314
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; STROBE Statement—Checklist of items that should be included in reports of cohort studies

3

4 Item Page No
5 No Recommendation

6 Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the 1

; abstract

9 (b) Provide in the abstract an informative and balanced summary of what was 2

10 done and what was found

:; Introduction

13 Background/rationale 2 Explain the scientific background and rationale for the investigation being 3-5

14 reported

12 Objectives 3 State specific objectives, including any prespecified hypotheses 5

17 Methods

18 Study design 4 Present key elements of study design early in the paper 5

19 Setting 5 Describe the setting, locations, and relevant dates, including periods of 5j6

20 . . Figurel
2 recruitment, exposure, follow-up, and data collection

22 Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of 7-6

23 participants. Describe methods of follow-up

;‘; (b) For matched studies, give matching criteria and number of exposed and n/a

26 unexposed

27 Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and -9

28 effect modifiers. Give diagnostic criteria, if applicable

gg Data sources/ 8* For each variable of interest, give sources of data and details of methods of 9-10

31 measurement assessment (measurement). Describe comparability of assessment methods if

32 there is more than one group

33 Bias 9 Describe any efforts to address potential sources of bias 9

gg Study size 10 Explain how the study size was arrived at |7:igure )
g? Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If 7-8

38 applicable, describe which groupings were chosen and why

39 Statistical methods 12 (a) Describe all statistical methods, including those used to control for -9

40 confounding

2; (b) Describe any methods used to examine subgroups and interactions pé?egr;%tt)
ji (c) Explain how missing data were addressed 10

22 (d) If applicable, explain how loss to follow-up was addressed Figure 2
j; (e) Describe any sensitivity analyses n/a

49 Results

50 Participants 13*  (a) Report numbers of individuals at each stage of study—eg numbers 6-7 and
g; potentially eligible, examined for eligibility, confirmed eligible, included in 11-12
53 the study, completing follow-up, and analysed

54 (b) Give reasons for non-participation at each stage Figure 2
gg (c) Consider use of a flow diagram

57 Descriptive data 14*  (a) Give characteristics of study participants (eg demographic, clinical, '1r2ble .
58 social) and information on exposures and potential confounders

Zg (b) Indicate number of participants with missing data for each variable of

interest
(c) Summarise follow-up time (eg, average and total amount)
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15*  Report numbers of outcome events or summary measures over time

Table 1
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Main results 16 (@) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their 1
precision (eg, 95% confidence interval). Make clear which confounders were adjusted for 12-
and why they were included
(b) Report category boundaries when continuous variables were categorized ;’able
(c) If relevant, consider translating estimates of relative risk into absolute risk for a
meaningful time period

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity n/a
analyses

Discussion

Key results 18 Summarise key results with reference to study objectives 12

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. 15
Discuss both direction and magnitude of any potential bias

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, 17
multiplicity of analyses, results from similar studies, and other relevant evidence

Generalisability 21 Discuss the generalisability (external validity) of the study results 12

Other information

17

Funding 22

Give the source of funding and the role of the funders for the present study and, if
applicable, for the original study on which the present article is based

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and
published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely

available on the Web sites of PL0oS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at
http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is
available at http://www.strobe-statement.org.
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