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violence and threats and risk for depressive
symptoms: a 3-months follow-up study
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Abstract

Introduction Employees working at psychiatric wards are at risk for work-related threats and violence that may
impact their physical and mental health. Studies have found that crisis social support may mitigate these adverse
health effects.

Purpose To examine the effects crisis social support on depressive symptoms 3 months after a violent or threating
work incident and furthermore, to examine the effect of variations in prolonged social support on depressive symp-
toms during 3 months after a violent or threating incident.

Methodology After exposure to work-related violence and threats at work, the employees received a questionnaire
within the first month and after 3 months. Right after the incident, 374 employees answered both the depression and
crisis support items and were included in the analyses. 3 months later 276 employees answered both the depression
and social support items. Prospective associations between crisis social support and depression were calculated using
stepwise regressions and linear mixed models.

Results Crisis social support at T1 was significantly and inversely associated with a lower level of depressive symp-
toms at T2, Std. Beta= —012,t (3)= — 2.1, p=.040. Employees experiencing either a stable or increasing level of
support from T1 to T2 had significantly lower levels of depressive symptoms compared to employees who experi-
enced a decrease in support in the same period, mean differences,pje_pecreasing =40 t (190)=5.2, p=0.006 and mean
difference,reasing-becreasing = /-6, t (189)=5.3, p<.001.

Conclusion The study results indicate that depressive symptoms following work-related violence or threats can be
mitigated by prolonged social support. We recommend that organizations continue to offer crisis social support in
the subsequent months, and not just immediately after a violent or threating incident.
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Introduction

Work-related violence and threats are a major issue in
many occupations, being especially prevalent in the
health care and human service sectors [1-4]. Work-
related violence may be defined as “any action, incident
or behavior that departs from reasonable conduct in
which a person is assaulted, threatened, harmed, injured
in the course of, or as a direct result of, his or her work”
(p. 4) [5]. A sub category of workplace violence is the
type II violence, where the perpetrator is a customer/cli-
ent that has a legitimate relationship with workplace. In
healthcare settings this includes patients and their fami-
lies and other visitors.

Providing care to hospitalized psychiatric patients put
staff in risk of work-related threats and violence as they
experience high rates of verbal aggression and physi-
cal assault [6]. A study found that 82.8% and 61.6% of
staff working at Danish psychiatric wards reported that
they had been exposed to work-related threats or work-
related violence respectively during the last year, a high
level consistent with global trends [7]. Furthermore, a
recent review among health care employees found that
61.9% reported being exposed to work-related violence
and furthermore, 42.5% reported having been exposed
to non-physical violence. Especially at psychiatric and
emergency settings the frequencies of work-related vio-
lence are found to be high [2, 3].

Exposure to work-related violence or threats is often
associated with mental health problems including shock,
frustration, anger, irritability, depression, acute stress
disorder, sleep disturbances, burnout, and increased
concerns about workplace safety [8-10]. For instance,
a study among mental health care staff found that 20%
of psychiatric inpatient employees experienced mental
health problems after exposure to work-related violence
or threats [11]. The health consequences might be even
worse as work-related threats and violence has been
associated with posttraumatic stress disorder [8, 12, 13],
burnout and anxiety [8, 9, 14]. Furthermore, work-related
violence and threats may have detrimental impact on
coping and cognitions of health care employees and has
been associated with reduced job satisfaction, increased
intention to leave, and reduced or organizational com-
mitment [15].

Also, depression has been investigated as a conse-
quence of work related violence and threats [16]. Studies
have found that work-related violence can lead to depres-
sion for employees working in the health care [17-20].
For instance, a study among medical staff in China found
that both verbal and physical violence at work was signif-
icantly associated with increased risk for depression [21]
while another study among homecare employees found
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increased risk of sleep problems, stress and depression
following work-related violence [22].

Social support refers to actual or available social
resources in times of need typically to help the individual
to cope with different stressors [23]. Social support may
be in the form of emotional, informative or practical sup-
port from co-workers, leaders, friends and/or families.
The broader social support literature has emphasized the
importance of perceptions of social support to health and
mental health outcomes. More specifically, reviews have
found consistent evidence for the notion that social sup-
port is an important protective factor against depression
[24, 25]. Following exposure to traumatic events, social
support is associated with fewer somatic symptoms,
greater well-being, lower likelihood of developing PTSD,
and better readjustment [26, 27].

In line with these findings, a growing number of stud-
ies indicate that social support is a recommendable work-
place strategy to reduce the negative impact following
work-related violence and threats. For instance, a cross-
sectional study among clinical employees in forensic
mental hospital found that social support from both cow-
orkers and supervisors was significantly associated with
lower safety concerns, fewer physical health symptoms
and fewer depressive symptoms compared to employees
who did not receive social support from coworkers and
supervisors, following patient assault [28]. A Canadian
study among health care employees found that social
support decreased the negative consequences of physi-
cal violence, vicariously experienced violence and psy-
chological aggression on emotional well-being, somatic
health and job-related affect [29]. Furthermore, studies
have found that organizational social support reduce the
intension to leave and moderate the negative effects of
work-related violence on employee well-being, depres-
sion, job satisfaction, and organizational commitment
following work-related violence or threats [30—32]. How-
ever, these studies are all cross sectional in design mak-
ing the causal association difficult to determine. Finally,
a qualitative study found that a phone call, a letter, or a
visit to the hospital assisting the victim of work-related
violence in order to obtain medical care, legal and admin-
istrative advice was experienced to be helpful [33].

As shown, social support may be associated with less
health consequences after being exposed to work-related
violence. This is in line with the social causation model
claims that social support buffers against health conse-
quences following exposure to work-related violence.
However, the causal order may also be reversed as it is
indicated by social selection model, where health conse-
quences caused by exposure to work-related violence can
reduce social support resources.
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However, it is unclear at what time following the violent
or threating incident the social support must be given to
be beneficial. Furthermore, it is unclear how variations
in social support over time might be associated with
employees’ well-being. Adding a temporal dimension to
the models of support reduces the ambiguity found in
studies which differentiate types of support, but at the
same time overlook the timing of the social support [34].

Therefore, this present study will examine the associa-
tion between social support and health over time follow-
ing exposure to work-related threats and violence. The
research questions are:

(1) Are social support within the first month of expo-
sure to work related violence or threats, associated
with level of depression symptoms after 3 months?

(2) Are change in level of social support in the first
3 months after exposure to work related violence
and threats, associated with level of depression
symptoms in the same time period?

Methods

Every public workplace in Denmark is required to have a
violence policy. A violence policy includes a definition of
violence and threats and procedures to prevent and han-
dle work-related violence and threats. It is the employ-
ers’ responsibility to ensure that the employees know the
violence policy of the workplace and thus the workplace’s
definition of work-related violence. The employee must
report violent or threating incidents to the workplace’s
report system based on his/her subjective perception of a
violent or threating incident. The employee may also ask
the safety representative to report the violent and threat-
ing incident.

In collaboration with the chief top safety manager, all
staff working at psychiatric wards and psychiatric out-
patient wards in Region South, Denmark were potential
participants in this study. The participants are employ-
ees, who reported an incidents of workplace violence or
threat to the workplace’s reporting system. When an inci-
dent of work-related violence or threats was reported at
one of the participating psychiatric wards, the research
team was informed and sent a questionnaire to the vic-
tim within the first month after registration (T1). After
3 months, the employee received a follow-up survey (T2).
Sampling and data collection were completed from May
2012 to May 2015.

A total of 443 incidents of work-related violence and
threats were registered throughout the sampling period.
At T1, 374 individuals answered both depression and
social support questions and these respondents were
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included in the analysis. At T2, 276 (74%) answered both
depression and social support questions.

As mentioned all participants have been exposed to
work-related threats or violence. In the questionnaire
at T1, we asked which kind of threats or violence the
employees have been exposed to leading to report the
incident. Threats were measured by 6 items asking about
having experienced e.g. being threatened with objects,
being threatened with beatings, written threats, being
scolded or shouted at in at threatening manner. Violence
was measured by 11 items asking about having experi-
enced e.g. physically violent behaviors included being hit,
spat on, hit with an object, scratched/pinched, shoved,
held firmly, punched with a fist, kicked, bitten, or being
hit with a thrown object. The most threating incident the
participants were exposed to was threating in an insult-
ing manner and threats of beating; The most common
violence incident the participants were exposed to was
being shoved and being hit. For more details, see else-
where [35].

Questionnaires

Crisis social support

Was measured by the Crisis Support Scale [36, 37]. The
crisis support scale is an instrument that is intended to
measure received social support.

It consists of seven items, the first five items are related
to positive social support, the sixth one is about feeling
let down by others, and the last is about overall social
support satisfaction. The positive items refer to, e.g.,
“Was there someone who would listen when you needed
it, “Were people sympathetic and supportive. They are
assessed on a 7-point Likert scale (1 =never to 7 =always
on the first six items, and 1=very unsatisfied to 7=very
satisfied on the last item). Scores on item 6 was reversed.
All seven items were summed, rendering a scale form
7-49 according to manual. The scale has shown good
reliability and validity [36] and in the present study it
showed satisfactory internal consistency with Cronbach’s
Alpha=0.70 at both T1 and T2. In the analysis answering
the first research question, we used the sum score scale
as primary explanatory variable.

In the analysis answering the second research question,
we further created two variables measuring the change in
crisis support from T1 to T2. Here we calculated a sum
scale where the scale sum score at T1 was subtracted
from the sum score at T2. This created a new sum scale
from — 42 to 42 were scores below zero indicates a reduc-
tion in support and above zero an increase in support.

For the post hoc analysis we further created a categori-
cal variable to identify three groups of change in support.
Group 1= Decreasing support including all respondents
who reported a decrease of 10% or more from T1 to
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T2. Group 2=Stable support, including all respondents
within£10% change in support from T1 to T2. Group
3=lIncreasing support, including all respondents who
reported an increase in support of 10% or above, from
T1 to T2. The sum scale and category scale of support
change was calculated specifically for the present study to
allow for an assessment of change in support.

Outcome: depression

Level of depression was the study outcome and was
measured with the Major Depression Inventory (MDI).
Major Depression Inventory has been developed to
measure DSM-IV and ICD-10 diagnoses of major (mod-
erate to severe) depression by the patients’ self-reported
symptoms developed by Bech and collogues [38—40]. The
MDI consists of 10 items, where items 8 and 10 both have
sub-items why the scale consists of a total of 12 items.
Each item measures the presence of depressive symptoms
during the past 2 weeks. The response categories were
"All the time"(5), "Most of the time"(4), "Slightly more
than half the time"(3), slightly less than half the time"(2),
"Some of the time"(1), "At no time"(0). The scale was used
as an index in which the ten primary items were summed
resulting in a sum score scale from 0 to 50, according to
the manual. The instrument has been validated in a Dan-
ish population [40], and in the present study it showed
excellent internal consistency with Cronbach’s alpha at
T1=0.96 and T2=0.93.

Background information

Information about gender was retrieved from the base-
line survey measured as male or female and age was
measured as age in whole years at the time of the violent
incident.

Data analysis

Due to response rate of 74% at follow-up, we assessed
attrition with logistic regression to detect if any of the
baseline variables predicted dropout. All respondents
were coded into a binary variable completer versus non-
completers, based on their participation at T2. Vari-
ables measured at baseline (depression, support, gender
and age) were set as predictors for the binary outcome
of completion. Missing data was also assessed, with the
missing values analysis tool from SPSS, and indication of
data predicting missing values, was further assessed with
Littles MCAR test of missing values.

Data was then visually assessed in regards to normal
distribution, homoscedacity and linearity with distribu-
tion graphs, residual and PP plots. The MDI scores at
both T1 and T2 were skewed towards the lowest values.
To accommodate for this violation of assumptions, we
used bootstrap in the regression model and the robust
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estimation function in the generalized mixed model
Data were deleted pairwise in the descriptive analysis and
in the stepwise regression model. All data were kept in
the repeated measure analysis models to secure a maxi-
mum of data points in the models.

To answer the first research question on the associa-
tion between support within the first month and level of
depression after 3 months, stepwise regression was used.
Here, MDI sum score measured at T2 was used as out-
come. At step one, age and gender was entered as explan-
atory variables and at step 2, level of support measured at
T1 was entered. Bootstrap based on 10,000 re-samplings
were used. Bootstrap allowed calculation of effect sizes
and 95% confidence intervals based on the actual sample
distribution, thus accommodating for the skewed distri-
bution of the depression score. Regression analysis was
done in IBM SPSS 27.0 (Armonk, NY, USA).

To answer the second research question regarding
association between the change in level of support and
level of depression, two sets of analysis were conducted.
First, we ran a linear mixed model using the level of
depressive symptoms at T1 and T2 as outcome. We used
the sum score of change in support as primary explana-
tory variable also including age, gender, and time as pre-
dictors of depression symptoms. Further we included
an interaction term of time*change in support to assess
how change in support might act as moderating factor
of change in depression scores from T1 to T2. The fixed
effects were calculated using the Satterthwaite approxi-
mation and the robust estimation function to accom-
modate for the skewed outcome measure. We included a
random effect, allowing for random intercept, at the level
of the individual. This was to accommodate for the lack of
independence between measures at T1 and T2 due to the
repeated measure design. Analysis was done, using then
genlinmixed function with the scaled identity covariance
matrix in IBM SPSS version 27.0 (Armonk, NY, USA).

In the post hoc analyses, the categorical variable of
the three groups of change in support was used as main
explanatory variable. Depression sum score at T1 and
T2 was set as outcome. The model also included age,
gender, and time as explanatory variables. Support at
T1 was entered to adjust for the effect of perceived sup-
port within the first month and finally, we included the
interaction term of time*categories of change, to assess
the effect of change in support on change in depres-
sion symptom over time. A random effect was included,
allowing for random intercept at the level of the individ-
ual respondent to accommodate for non-independence
between measures at T1 and T2. Comparisons of the
estimated marginal means between groups at T1 and
T2 were calculated using the genlinmixed function with
robust estimations and the Satterthwaite approximation,
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with Bonferroni adjusted levels of significance. This
model was also executed in IBM SPSS version 27.0
(Armonk, NY, USA).

Due to a large amount of missing data at T2 we chose
to run sensitivity analysis based on multiple imputation
datasets. Regression based estimation was used where
all measures at T1 were set as predictors for imputation
of depression and support at T2. In all we imputed 10
dataset and used these to first run analysis based on the
regression model and secondly, the genlinmixed model
based on sum scores.

Results

Descriptive analysis showed that the sample primar-
ily consisted of women and had a relatively high level of
seniority with a mean age above 40 years. The level of
depressive symptoms was generally low in the total sam-
ple. Also, the descriptive data indicated that level of sup-
port increased over time (Table 1). This was corroborated
with a paired sample t-test showing a significant increase
in mean level of support from T1 to T2: mean difference
T1 — T2=-2.0, t(241)=—4.2, p<0.001.

Dropout analysis showed that none of the variables
at T1 predicted attrition at T2. Missing data amounted
to a total of 20.2% missing data points including data
from both time points of measurement. Two items had
a large percentage of missing data. Here, 37.7% of the
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data points were missing in the depression items at t2
and 37.6% of the data points were missing in the support
items at T2. Attrition probably explained the major part
of the missing data points at T2. Further, none of the var-
iables within the dataset predicted missing values (Little
MCARS, Chi Square (31)=26.2, p=0.710), which indi-
cates that data might be missing completely at random.

The stepwise regression showed that support at T1 sig-
nificantly predicted level of depression 3 months after the
violent incident: R? change=0.2, F-change (1.227) =4.2,
p=0.040, with an inverse association between support at
T1 and depressive symptoms at T2: Std. Beta=—0.12, t
(3)=—2.1, p=0.040. The association between change in
support and level of depression at T1 and T2 improved
fit to data substantially when comparing the intercept-
only model with the models based on change of support
(Table 2).

Overall, there was no statistically significant change
in level of depression from T1 to T2. Change in support
was significantly and inversely associated with the overall
level of depression but not significantly associated with
any change in depression (time*change in support) from
T1 to T2 (Table 3).

Comparing the three groups of support, i.e. the group
with decreasing support, the group with stable sup-
port and the group with increasing support, a pattern
emerged, where the decreasing group of support showed

Table 1 Descriptive statistics on the study sample presented as mean and standard deviation (SD) or percent % and number of
respondent (N). Results are presented within the total sample and each of the groups decreasing-, stable- and increasing support

Variables Total sample Decreasing support Stable support Increasing support
Gender
Male 17.9% (67) 11.5(6) 184 (16) 204 (21)
Female 82.1(307) 88.5 (46) 81.6 (71) 79.6 (82)
Age 416(11.1) 438(12.6) 40.2 (104) 413(10.9)
SupportT1 34,8 (6.5) 39.2(5.2) 354 (5.5) 31.1(64)
Support T2 36.6 (6.0) 31.5(54) 353(5.3) 39.7 (4.7)
Level of depression T1 6.0 (10.1) 7.5(10.2) 7.5(10.6) 33(5.8)
Level of depression T2 54 (7.5) 8.6(9.0) 59(8.5) 3.7 (5.0)

Table 2 Model fit represented with the Akaikes information criteria and Bayesian information criteria of the intercept only model, the
full model of sumscore change in support and the model with categories of change in support N.B. Change in BIC>10 is a strong

indicator of improved fit to data

Model Akaikes information criterion Bayasian
information
criterion

Intercept only model 4771.5 4767.0

Model with sum score of change in support 31730 3165.5

Model of categories of change in support 31332 31414
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Table 3 Fixed effects and parameter estimates of the full model
presented with F-statistics and degrees of freedom (F(df)), model
coefficients (coeff.) and 95% confidence intervals (95% Cl) as well
of coefficient statistics (t) and level of significance (p) parameter
estimates and standard errors (std) test statistic (t) level of
significance (p)

Factor F(df) Coeff 95% Cl t p

Intercept 98 [6.1-13.6] 52 <.001
Age 52(1.155) —.0.1 [—21t01.8] —0.1 886
Gender 0.02(1.103) —.0.1 [-02to—00] —23 024
Time (1.138) 01 [-10to1.2] 0.1 895
Changeinsupport  15.0(1.148) —02 [-04to—0.1] —36 .000
Time*change in 0.65(1.151) 00 [—-0.1t00.2] 0.3 799

support

higher level of depression at both T1 and T2 compared
to the other two groups. Also, the group with increasing
support had the lowest level of depression symptoms at
both T1 and T2 (Table 4).

Statistical comparisons of the three groups showed that
only the group with increasing support had a statistically
significant lower level of depression symptoms compared
to the two other groups at T1. At T2, the level of depres-
sion was statistically significantly lower in the groups
with stable and increasing support, and the group with
increasing support still had the lowest level of depression
symptoms (Table 5).
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Sensitivity analysis showed the same pattern of effect
sizes and level of significance as seen in the main analy-
sis, with slightly stronger effects and significance levels
(Appendix 1a and 1b).

Discussion
This prospective study found that perceived crisis sup-
port 1 month after a violent incident was significantly
associated with a lower level of depressive symptoms
measured 3 months after the violent incident. The study
also found that there was an inverse association between
change in support and overall level of depressive symp-
toms throughout the 3 months’ period. Finally, the
study found that employees experiencing either a sta-
ble or increasing level of support in the period between
1 and 3 months after the violent incident, had signifi-
cantly lower levels of depressive symptoms compared to
employees who experienced a decrease of social support
in the same period, even when adjusted for the level of
support within the first month after the violent incident.
The results in this study are in line with studies in
workplace settings that have found that social support
is a protective factor against the negative health con-
sequences following work-related threats and violence
[29, 30, 32, 41]. The association between support and
depression, following violence can be substantiated in
several theoretical explanations. Following exposure to
work-related violence, employees seek others to obtain
help, support, or understanding. Positive reactions may

Table 4 Estimated means of depression in the groups of decreasing -, stable-, and increasing support 1 and 3 months after a violent

incident presented with mean and 95% confidence intervals

Decreasing support  95% Cl Stable support 95% Cl Increasing support  95% Cl
Time 1 8.5 [5.7-11.2] 74 [5.1-9.7] 20 [0.7-3.3]
Time 2 9.9 [74-134] 5.8 [41-7.5] 23 [1.0-3.6]

Table 5 Estimated mean difference of depression symptoms in in the groups of decreasing -, stable-, and increasing support presented
across the time points T1 and T2. Presented mean difference with 95% confidence intervals (Cl) as well as test statistics (degrees of

freedom) and Bonferroni adjusted level of significance (p)

Estimated mean difference 95% Cl Test statistics P

Time 1

Stable-decreasing 1.1 [—23t04.5] 1(142)=06 599

Increasing-stable 53 [24-84] t(142)=42 .000

Increasing—decreasing 6.4 [2.7-10.2] t(142)=4.2 <.001
Time 2

Stable—decreasing 40 [1.2-7.0] t(190)=5.2 006

Increasing-stable 3.5 [1.0-6.1] 1(302)=3.2 004

Increasing—decreasing 76 [4.2-11.1] t(189)=5.3 <.001

t-statistic is significant at level p <.050
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be likely representing a confirmation of these expecta-
tion that drove victims to seek social support. Social
support from others at work may thus protect employ-
ees from the pathogenic influence of work-related vio-
lence by enhancing individuals’ perceived ability to
cope with the work-related violence, reducing negative
appraisals of work-related violence and reducing harm-
ful psychological responses to work-related violence.
Furthermore, the experience of social support enhances
a sense of meaningful shared relations and belonging to
a community, an important aspect of human life that
might reduce negative psychological reactions. At the
same time, social support also implies a recognition of
the violence incident actually took place and was sig-
nificant and the victim is recognized as valuable.

One the other hand, decreasing social support or
negative reactions from colleagues might interfere
with natural recovery processes by leading to unhelp-
ful trauma-related cognitions or avoidance coping [42].
One explanation for declined social support may be due
to the individuals in the social surroundings who might
feel uncomfortable to interact with those who were
exposed to work-related violence. Over time, sever-
ity of psychological or psychiatric symptom following
work-related violence and threats may undermine sub-
sequent benefits of social support, through the affected
individual’s increased tendency for withdrawal and loss
of interest in interpersonal activities. Depressive states
are known to cause withdrawal from social relations
and ruminations coloured by self-blame and negative
self-appraisal, which may contribute to interpretations
that support is unavailable. That is, perceptions of low
support are decreased among individuals with more
depressive symptoms following work-related violence
and threats. This latter pathway may be due to social
selection, whereby individuals with increased psychiat-
ric pathology are selected out of supportive social rela-
tionships, or perceive them to be less available [43]. For
instance, a study with measures of social support and
PTSD, 2-6 months, 5-9 months, and 14-19 months
after a disaster found that persons who received less
emotional support in the early aftermath of the disaster
tended to have higher subsequent posttraumatic stress.
However, persons with higher posttraumatic stress in
the early post disaster period were more likely to sub-
sequently report lower levels of emotional support [44].
Furthermore, earlier studies have found that exposure
to violence is indirectly and positively associated with
an increase in negative emotional coping [45]. In our
study the fact that the group with increasing support
had a lower level of depressive symptoms at T1 might
indicate that this group had more resources to seek
out support and profit from it. However, these possible

Page 7 of 10

causal mechanisms need to be corroborated in future
studies on workplace violence and support.

The results of this study extend existing research in
two major ways. First, previous studies finding a mitigat-
ing effect of social support on mental health following
incidents of work-related threats and violence, are based
on cross-sectional designs whereas this study is based
on prospective data throughout a period of 3 months.
Although the study did not find a statistical significant
change in symptoms, which might be due to sample size,
since interaction effects are high to detect in medium to
low powered datasets, there was an indication that only
the group experiencing a decrease in support had an
increase in depressive symptoms throughout the 3 month
after the violent incident. This indicates a need to uphold
crisis support through longer time periods than just
immediately after the incident in order to prevent mental
health problems following violence, which have also been
indicated in other studies regarding support after over-
whelming emotional incidents [46].

Another explanation why the study did not find statis-
tical significant changes in symptoms, may be that other
components of social support are more effective than
crisis social support to decrease the risk for depressive
symptoms following exposure of work-related violence.
Furthermore, an explanation may also be that different
kind of social support influence symptoms in different
types of responders (e.g. doctors, nurses).

The study found that decreased support during the first
3 months, irrespective of the level of support within the
first month, were associated with a higher level of depres-
sive symptoms. As pointed out by Leather et al. [30]
effective social support is most likely a product of source,
type and timing. In relation to the last dimension, tim-
ing, we included two measure points for social support.
According to Jackson [34] it is useful to think about sup-
port sequences because support unfolds over time. We
found that a stable or increasing level of social support
was associated with lower levels of depressive symptoms
compared to staff that experienced a decrease of support
within the first 3 months. The study also has a bearing to
the seminal Kaniasty and Norris study [47] on the social
mobilization and social deterioration of social support.
They focused on a total sample of disaster survivors and
could demonstrate that the continuous PTSD level over
time caused a decrease in social support. Therefore, by
analyzing subgroups of varying social support one might
find different outcomes and trajectories over time.

Practical implication of this study is that the nega-
tive health-related consequences of workplace violence
should be mitigated by interventions that enhance the
availability of crisis social support for employees experi-
encing workplace violence. Furthermore, supervisor and
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colleagues should be aware of the need to offer social
support throughout the subsequent months following
a violent and threating incident, in order to prevent the
risk of development of depressive symptoms.

Limitations

The study has several limitations. First, all participants
in the study have been exposed to work-related violence
or threats. This means that we cannot compare exposed
employees with employees who haven't been exposed
to work-related violence and threats and thus examine
whether the extent of depressive symptoms was lower or
higher among the exposed employees compared to those
who have not been exposed to work-related violence
and threats. Furthermore, we do not know if any of the
employees had symptoms of depression before the vio-
lent incident. This means that we do not know whether
the level of depression among the employees who had
been exposed to work-related violence and who experi-
enced low levels of social support, was lower before the
violent or threatening incident.

Secondly, the was a drop-out from T1 to T2. Although
attrition analysis did not find that any prediction of attri-
tion based on the variables in the dataset, it is possible
that an underlying factor caused attrition, why the study
results should be interpreted with some caution regard-
ing a possible bias. However, sensitivity analysis based
on imputed datasets, showed the same pattern of results
as the main analysis, just as previous studies using data
collected from questionnaires, have shown that although
certain characteristics were related to those who initially
chose to participate and especially to those who partici-
pated at follow-up, it did not have any large influence on
the relative risk estimates measured in the studies [48,
49]. Therefore, we believe that the study findings are not
primarily resulting from systematic bias caused by attri-
tion. A third issue refers to common method effects by
using only self-reported data in the study [50] which may
result in spurious associations between the study vari-
ables. Fourth, the data are 7-10 years old and the avail-
able social support could have changed in respect to level
and type of support within the recent years. However,
the crisis support scale is still a widely recognized tool
for measuring support, even today, and we believe that
there is no basis to assume that the basic human causal
mechanisms involved in the processes regarding violence
exposure, support and mental health have changed fun-
damentally. We believe that our data are still relevant
today. Finally, the source of social support is unclear. The
received social support can be received from outside the
workplace as well as inside the workplace.

The study also has several strengths. First and foremost,
the study is prospective in design with 2 data collections
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during 3 months. This means that the time dependence
between variables are more reliable than if the study had
been a cross-sectional design. Next, all participating
psychiatric wards were recruited from the same region,
which means that workplace practices, policies, and pro-
cedures to prevent violence and threats and regarding
support to employees following exposure to work-related
violence were similar across the participating work units.
Also, the incidents were likely not minor as they were
reported to the Labour Market Insurance.

Conclusions
This study results suggest that that prolonged crisis sup-
port following work-related violence and threats miti-
gates the negative health effects of violence on depressive
symptoms following exposure tor work-related vio-
lence and threats. The negative health consequences
for employees following exposure for work-related vio-
lence and threats should be reduced by enhanced focus
on the availability of crisis support for employees for a
longer period of time following work-related violence
and threats. Immediate social support for employees who
have been exposed to work-related violence is recom-
mended, but it is equally important for supervisors to fol-
low up and offer social support in the following months.
In addition, the study results should provide impetus
for future research on the effects of organizational sup-
port on workplace violence including both type of social
support, source of social support and timing of social
support.

Appendix 1a

Pooled estimates of regressionmodel based on 10
imputed datasets. Presented with unstandardized regres-
sion coefficient (Beta coef.) standard error (std. err.) t sta-
tistics (t) and level of significance (p).

Factor Beta coef Std. err t p

Constant 1240 3.1 4.0 <0.001
Age —0.10 0.0 —16 0.114
Gender 0.20 13 0.1 0.885
SupportT1 —0.10 0.07 —20 0.042

t-statistic is significant at level p <0.050

Appendix 1b

Pooled estimates of general mixed model on association
between change in support and level of depression sym-
potoms, based on 10 imputed datasets. Presented with
parameter estimates (estimate), standard error (std. err.),
t statistics (t) and level of significance (p).
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Factor Estimate  Std.err t p

Intercept 25.80 2.88 9.0 <0.001
Age —0.08 0.03 —23 0.019
Gender (male as referent) —0.96 0.95 —10 0312
Change in support —0.50 0.06 —-75 <0.001
Time —0.20 0.12 —-03 0.812
Time*change in support 0.01 0.00 0.1 0.768

t-statistic is significant at level p <0.050
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