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Abstract

Objectives: The behavioural experience method has been extensively used in the literature for the
measurement of potential bullying behaviours at work. However, this approach presents limitations
when used to classify respondents as targets or non-targets of workplace bullying. Therefore, the
present study aimed to: (i) identify optimal cut-off points, reflecting a possible subjectively experi-
enced exposure to occasional and frequent workplace bullying, for the 9-item Short Negative Act
Questionnaire (S-NAQ), and (ii) examine the criterion validity of these cut-off points in relation to de-
pressive symptoms and diagnosis of depression.

Methods: The study was based on a sample of 4882 participants from the Danish MODENA cohort
study (year 2011), which included both the S-NAQ (score range 9-45) and a one-item measure apply-
ing the self-labelling method with a definition to assess occasional and frequent workplace bullying.
We employed receiver operating characteristic (ROC) curve analyses to derive the cut-off points for
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the S-NAQ. Based on these cut-off points, we created a new S-NAQ variable with three levels of
exposure (i.e. ‘not exposed’, ‘first threshold’, and ‘second threshold’) and tested its criterion validity
in relation to depressive symptoms (N = 4071) and diagnosis of depression (N = 4844).

Results: The S-NAQ cut-off points obtained were >12 and >16 when using occasional and frequent
bullying as reference standards, respectively. Both cut-off points showed high classification accuracy
(area under the curve = 0.89 and 0.93) as well as good sensitivity (84.8% and 88.0%) and specificity
(77.4% and 94.7%). In the adjusted linear regression analyses, both the first (B=0.78, 95% confidence
interval [Cl] = 0.66-0.90) and the second threshold of exposure (B = 1.65, 95% CI| = 1.44-1.86) were
significantly associated with depressive symptoms. In the adjusted logistic regression analyses, both
the first (odds ratio [OR] = 3.55, 95% Cl = 1.98-6.38) and the second threshold of exposure (OR = 5.90,
95% Cl = 2.93-11.88) were significantly associated with diagnosis of depression.

Conclusions: The two cut-off points for the S-NAQ identified in this study showed a significant asso-
ciation with both depressive symptoms and diagnosis of depression. However, future prospective
studies are needed to establish the predictive validity of the proposed cut-off points.

Keywords: behavioural experience method; depressive symptoms; diagnosis of depression; ROC curve analysis;

self-labelling method with a definition; Short Negative Act Questionnaire; workplace bullying

Introduction

There is consistent empirical evidence that being a target
of workplace bullying is a risk factor for reduced mental
health (Nielsen et al., 2014; Theorell et al., 2015; Verkuil
et al.,2015). From the perspective of risk assessment and
prevention, such evidence implies the need of adopting
valid measures that enable researchers and practitioners
to correctly identify targets of bullying. This is especially
crucial for accurately estimating the risk to mental health
associated with the experience of bullying at work.

To contribute in this regard, in the present study we
aim to improve the usability of the Short Negative Act
Questionnaire (S-NAQ); Notelaers and Einarsen, 2008),
a tool based on the behavioural experience method that
measures self-perceived exposure to potential bullying
behaviours on a continuous scale. By determining and
providing empirically determined cut-off points for the
S-NAQ, which reflect the level of exposure to negative
acts that corresponds to a possible self-perceived expo-
sure to workplace bullying, the versatility of the S-NAQ
will increase as will the possibilities to make decisions
regarding the severity of the exposure to the negative acts.

Available approaches to the measurement of
workplace bullying

In the literature, there are two main approaches for meas-
uring workplace bullying, i.e. the behavioural experi-
ence method and the self-labelling method (Einarsen and
Skogstad, 1996; Nielsen et al., 2009, 2010). When using
the behavioural experience method, participants are
asked to report whether, and how frequently, they have
been exposed to a set of negative behaviours over a period

of at least 6 months. There are several behavioural inven-
tories available in the literature (see Nielsen et al., 2011,
for a review), each including a different set and number of
negative acts, for instance acts that target the individual
personally (e.g. slander and social isolation) and/or his/her
work situation (e.g. assigning too many or too few work
tasks or persistent criticisms of one’s work). The most
frequently used inventories are the 22-item Negative Act
Questionnaire Revised (NAQ-R; Einarsen et al., 2009)
and its reduced 9-item version, i.e. the S-NAQ. Contrary
to the behavioural experience method, the self-labelling
method measures workplace bullying by means of a sin-
gle-item question asking participants to report how fre-
quently (e.g. ‘never’, ‘now and then’, ‘monthly’, ‘weekly’,
and ‘daily’) they have experienced bullying over a period
of at least 6 months. When using the self-labelling method
with a definition, prior to answering the question on bul-
lying, the respondents are presented with a definition that
covers aspects that are generally considered as key ele-
ments of the phenomenon, including the persistence and
frequency of the negative acts and the difficulty to defend
oneself against them (Einarsen et al., 2011).

Limitations of the behavioural experience
method in identifying targets of workplace
bullying

The behavioural experience method is believed to present
some advantages compared to the self-labelling method
(Nielsen ef al., 2010, 2011). One is that the negative acts
listed in the inventories are not explicitly referred to as acts
of bullying, which may reduce problems of under-reporting
potentially occurring when using the self-labelling method.
Indeed, with the latter approach, some respondents may
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refrain from reporting their exposure to bullying because
they may find it difficult to admit to their victimization
(Mikkelsen and Einarsen, 2001; Nielsen et al., 2010,
2011). In addition, when presented with a series of negative
behaviours, respondents may be reminded about potential
acts of bullying that they would not have thought about if
administered a single item that does not mention any spe-
cific act, as it occurs with the self-labelling method. Finally,
the behavioural experience method provides information,
not contributed by the self-labelling method, about the spe-
cific nature of the negative acts (Nielsen et al., 2010), which
might be of use when devising targeted measures against
bullying behaviours in work organizations.

Despite these advantages, the behavioural experience
method presents two major limitations that may affect its
utility in classifying respondents as targets or non-targets
of workplace bullying. A first limitation is that the neg-
ative acts listed in the behavioural inventories may not
necessarily be perceived as bullying by the respondents
(Mikkelsen and Einarsen, 2001; Nielsen et al., 2010;
Neall and Tuckey, 2014; Burton, 2015; Hewett et al.,
2016; Hogh et al., 2016). However, in line with the trans-
actional theory of stress (Lazarus and Folkman, 1984),
the appraisal of an encounter as a source of threat is a
key element that plays a major role in the aversive nature
of such encounter. Capturing a target’s perception of
being subjected to bullying is thus critical in determin-
ing his/her affective response to this experience and the
consequent effects on health. Such perception is explicitly
acknowledged when using the self-labelling method with
a definition, which enquires into whether an employee
labels him/herself as a target of bullying. Supporting this
perspective, Vie et al. (2011) found that self-labelling
partially mediated the association between self-reported
exposure to negative behaviours and poor health status.
More recently, Hewett et al. (2016) found that the asso-
ciation between self-reported exposure to frequent neg-
ative acts and subjective well-being was stronger among
those who labelled themselves as bullied. These findings
point to the importance of attributing one’s exposure to
negative acts to a situation of bullying when estimating
the impact that these acts may have on health status.

Contrary to the self-labelling method, the instruments
based on the behavioural experience method do not refer
to the subjective perception of being a target of bullying.
Hence, one needs to make arbitrary choices when decid-
ing which thresholds of exposure to negative behaviours
have to be applied in order to distinguish between indi-
vidual perceiving themselves as targets or non-targets. In
the research domain, a common approach when adopting
the behavioural experience method is the operational cri-
terion method, which distinguishes between targets and

non-targets by applying cut-off points corresponding to a
minimum number of frequent negative behaviours reported
by the respondents (e.g, Leymann, 1990; Mikkelsen and
Einarsen, 2001; Agervold, 2007). However, this approach
has been criticized because these cut-off points are decided
arbitrarily by the researchers (Notelaers and Einarsen,
2013), making it difficult to establish whether individuals
scoring above the applied threshold would perceive the
reported behaviours as acts of bullying. Another approach
adopted in research is to rely on the continuous scale scores
calculated on the items included in behavioural inventories
and examine their association with mental health symp-
toms, e.g. symptoms of depression and anxiety (e.g. Hauge
et al., 2010) and of Post-Traumatic Stress Disorder (e.g.
Balducci et al., 2011). However, finding a significant associ-
ation with this approach would only suggest a relationship
between higher levels of exposure to negative behaviours
and lower mental health; yet, whether these scores reflect
exposure to bullying, rather than to other types of expo-
sures (e.g. job stressors), cannot be established. Besides
research, the arbitrariness in classifying targets of work-
place bullying when employing behavioural inventories
may also affect the validity of assessment and interven-
tion measures in the realm of practice, where behavioural
instruments are often used to measure bullying within spe-
cific organizational contexts.

A second limitation of the behavioural experience
method is that it does not capture whether the target
has experienced difficulties in defending him/herself
against the negative behaviours (Nielsen et al., 2010,
2011). Yet, the inability to defend oneself, which in the
literature is often attributed to an imbalance of power
between the parties involved (Einarsen et al., 2011),
is regarded by many authors as a defining element of
workplace bullying (Salin, 2001, 2003, 2015; Nielsen
etal.,2010,2011).

The present study
Given these limitations, there is a need to determine non-
arbitrary cut-off points to identify thresholds of exposure
to negative behaviours that reflect a possible self-per-
ceived exposure to workplace bullying, while also cap-
turing a key element in the definition of bullying such as
the inability of the individuals to defend themselves dur-
ing the adverse situation. Such thresholds would enable
researchers and practitioners to harness the information
provided by the instruments based on the behavioural
experience method, while at the same time equipping
them with empirical cut-off points that they can apply to
better classify targets of workplace bullying.

To contribute in this regard, in the present study we
aim to provide empirically derived cut-off points for the
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S-NAQ, a widely use instrument based on the behav-
ioural experience method. Previously, Notelaers and
Einarsen (2013) used receiver operator characteristic
(ROC) curve analysis to determine empirically based,
as opposed to arbitrary, cut-off points for the NAQ-R
(Einarsen et al., 2009). We set out to employ a similar
ROC curve analysis approach to identify optimal cut-
off points for the S-NAQ. For identifying these cut-off
points, we adopted, as reference standards, two levels
of exposure to workplace bullying, i.e. occasional and
frequent bullying, as measured with the self-labelling
method with a definition. The choice of this reference
standard is justified by the fact that the self-labelling
method, when accompanied by a definition, captures the
aforementioned two crucial features of bullying, i.e. the
perception of being bullied and the inability to defend
oneself against the negative behaviours. We then exam-
ined the criterion validity of the new empirically derived
S-NAQ cut-off points by investigating their association
with depressive symptoms and diagnosis of depression.

Materials and methods

Participants

Participants included in the ROC curve analysis

This sample is composed of participants in the third
wave (year 2011) of a cohort study (MODENA;

Gullander et al., 2014) that combines two sepa-
rate Danish cohorts, i.e. the Workplace Bullying and
Harassment (WBH) cohort (years 2006-2008) and the
PRISME cohort (years 2007-2009). The WBH cohort
is a workplace-based study including employees from
60 workplaces in both the public and the private sec-
tor in Denmark (see, e.g. Hogh et al., 2012, for more
information about the WBH cohort). The PRISME
cohort includes hospital and civil-service employees
from 468 work units in several public workplaces in
the Central Denmark Region (see, e.g. Kolstad et al.,
2011 for more information on the PRISME cohort).
In the beginning of 2011, all those who participated in
2006 in the WBH cohort and in 2007 in the PRISME
cohort were invited to participate in the third-wave
MODENA study. A total of 8128 participants were
approached in 2011, and a total of 5489 responded
(response rate = 67.5%). In all, valid values for both
the S-NAQ sum score and the one-item question based
on the self-labelling method with a definition were
available for a sample of 4882 participants. The main
sample socio-demographic characteristics at baseline
and the baseline prevalence of workplace bullying
according to the self-labelling method are shown in
Table 1. Table 2 shows the S-NAQ sum score and the
nine S-NAQ items, along with their mean and stand-
ard deviation.

Table 1. Distribution of baseline characteristics among participants in the ROC curve analysis (N = 48822).

Baseline characteristics N Column % (valid values) Mean (SD)
Gender
Women 3668 75.1
Men 1214 24.9
Age (in years) 4882 49.0 (9.6)
Education
<3 years 1192 26.4
3—4 years 2675 59.3
>4 years 641 14.2
Cohabitation
Cohabiting 3978 83.4
Living alone 794 16.6
Smoking status
Non-smoker 4215 87.1
Current smoker 626 12.9
Sense of coherence 4853 83.2 (11.6)
Exposure to workplace bullying (self-labelling method)
Never exposed 4629 94.8
Occasionally exposed 224 4.6
Frequently exposed 29 0.6

“The total number of participants is lower than 4882 for education, cohabitation, smoking status, and sense of coherence due to the presence of missing values.
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Table 2. Mean (standard deviation) of the S-NAQ sum score and the component items in the sample included in the

ROC curve analysis (N = 4882).

S-NAQ items Mean (SD)

S-NAQ sum score (continuous) (9-45) 10.89 (2.80)
Someone withholding information which affects your performance (1-5) 1.56 (0.73)
Spreading of gossip and rumours about you (1-5) 1.23(0.52)
Being ignored or excluded (1-5) 1.15 (0.46)
Having insulting or offensive remarks made about your person, attitudes or your private life (1-5) 1.12 (0.41)
Being shouted at or being target of spontaneous anger (1-5) 1.23(0.53)
Repeated reminders of your errors or mistakes (1-5) 1.20 (0.47)
Being ignored or facing a hostile reaction when you approach (1-5) 1.19 (0.48)
Persistent criticism of your work and effort (1-5) 1.11 (0.38)
Practical jokes carried out by people you don’t get along with (1-5) 1.09 (0.35)

At all study waves, employees were informed that
participation was on a voluntary basis and that all data
would be treated confidentially. The WBH and MODENA
study protocols were approved by the local ethics com-
mittee (KF 01 302955 and H-2-2010-119, respectively).
The PRISME study was approved by the local scientific
ethics committee of Aarhus County, Denmark.

Participants included in the criterion validity analysis

The criterion validity of the S-NAQ cut-off points
obtained through ROC curve analysis was tested in the
MODENA sample, using both depressive symptoms
and diagnosis of depression as outcome. For the anal-
ysis involving depressive symptoms as outcome, from
the 5037 participants with valid S-NAQ values, 966
were excluded because information was missing on the
outcome and/or the confounders considered, result-
ing in a final sample of N = 4071 participants. With
regard to the analysis involving diagnosis of depression
(assessed via the Schedules for Clinical Assessment in
Neuropsychiatry (SCAN) interviews, which took place 3
to 5 months after the questionnaires were completed),
from the 5037 participants we excluded: (i) those with
missing information on the confounders entered in the
logistic regression analyses (N = 187) and (ii) those who
were selected only based on their self-reported exposure
to workplace bullying and/or negative acts in the ques-
tionnaires (N = 116), which was one of the four criteria
employed to select participants for the SCAN interviews
(see below for details about the selection criteria). This
exclusion was decided to address differential misclas-
sification that may result from the fact that those who
were selected for the SCAN interviews only based on
their self-reported exposure to bullying and/or negative
acts in the questionnaires, presented a higher probabil-
ity of being selected for the diagnostic interviews, thus

potentially inflating the association between the newly
formed S-NAQ categories and diagnosis of depression.
Overall, this exclusion procedure resulted in 193 par-
ticipants excluded (note that this number does not cor-
respond to the sum of participants excluded according
to criterion (i) and (ii) because the two exclusion groups
were partly overlapping); therefore, the final sample
included in the criterion validity analysis involving diag-
nosis of depression as outcome was composed of 4844
participants.

Measures of workplace bullying

S-NAQ

We used a Danish version of the S-NAQ scale, which
is a translation of the S-NAQ validated by Notelaers
and Einarsen (2008). These authors selected nine items
from the 22-item NAQ-R (Einarsen et al., 2009) based
on the best fitting model out of a set of confirmatory
factor analyses. A high convergence (r = 0.85) between
the S-NAQ and the NAQ-R was observed in the study
by Notelaers and Einarsen (2008). The Danish version
of the S-NAQ asks the respondents to report, while
referring to the previous 12 months, the frequency of
exposure to each of the nine acts included, choosing
one among five possible options (1 = ‘never’, 2 = ‘now
and then’, 3 = ‘monthly’, 4 = ‘weekly’, 5 = ‘daily’). The
S-NAQ scale was calculated by summing the scores
obtained on the nine items (Table 2), resulting in a theo-
retical range from 9 to 45, with higher scores indicating
a higher perceived exposure to negative acts. The scale
was not computed for those 452 participants with one
or more missing values over the nine items.

Self-labelling method with a definition
Prior to asking the question on bullying, the respon-
dents were presented with the following definition of the
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phenomenon: ‘Bullying at work occurs when one or sev-
eral persons are exposed repeatedly and over a long per-
iod of time to unpleasant or negative acts or behaviours
at work, which are difficult to defend oneself against’.
This was followed by a commonly used one-item meas-
ure of workplace bullying (Nielsen et al., 2011): ‘Have
you been exposed to bullying at your current workplace
within the last 12 months?’ The five response categories
were ‘never’, ‘now and then’, ‘monthly’, ‘weekly’, and
‘daily’. A three-level exposure variable with the follow-
ing categories was created: ‘never bullied’, ‘occasional
bullying’ (‘now and then’ and ‘monthly’), and ‘frequent
bullying’ (‘weekly’ and ‘daily’).

Depressive symptoms

Depressive symptoms were measured using the SCL-
DEP6 subscale included in the Common Mental
Disorders Questionnaire (CMDQ); Christensen et al.,
2005). SCL-DEP6 consists of six items, to be answered
using a response scale with five options, i.e. ‘Not at all’,
‘A little’, ‘Moderately’, ‘Quite a bit’, ‘Extremely’. Each
item is coded 0 if the participant answers ‘Not at all’,
while is coded 1 when any other response option is
endorsed. A scale sum score is then computed by add-
ing up the individual responses across the six items.
The SCL-DEP6 scale score may thus range from 0 to 6,
with higher scores indicating higher levels of depressive
symptoms.

Diagnosis of depression

The diagnosis of clinical depression was made accord-
ing to the International Classification of Diseases, 10th
Revision, Diagnostic Criteria for Research, using SCAN
interviews, version 2.1, Part I. We used the following sec-
tions of Part I: 3 (worrying and tension), 4 (panic, anxi-
ety, and phobias), and 6 to 8 (depression). All interviews
referred to the previous 3 months and were all computer-
aided and semi-structured. Each interview took about
one hour to complete and was conducted by a trained
psychology or medical student. Out of the 5037 partici-
pants with valid values on the S-NAQ), 286 participated
in the SCAN interview among the 597 invited. The selec-
tion of participants to invite in the SCAN interviews was
based on the following four inclusion criteria (Gullander
et al.,2014; Hogh et al.,2016): (i) being exposed, weekly
or daily, to at least one of the negative acts included in
the S-NAQ, or self-labelling as bullied at work (monthly
or more often) during the last 12 months (N = 195); (ii)
reporting depressive symptoms (point score of at least
three on three or more of the six depressive symptoms
items on the CMDQ, N = 221); (iii) reporting anxi-
ety symptoms (point score of at least two of the three

anxiety symptoms items on the CMDQ, N = 166). One
last group was selected randomly (N = 197). The total
number of participants selected for the SCAN interviews
does not add up to 597 because some of the participants
selected fulfilled more than one criterion.

Statistical analysis

ROC curve analyses

We calculated the descriptive statistics for the sample
and for both the sum score and the single items of the
S-NAQ. We conducted two separate ROC analyses to
determine two cut-off points for the S-NAQ, using the
‘occasional bullying’ (‘now and then’ and ‘monthly’)
and ‘frequent bullying’ (‘weekly’ and ‘daily’) catego-
ries of the self-labelling method as reference standards
(Table 3). ROC curve analysis is a statistical technique
enabling the identification of optimal cut-off points
that correspond to the best possible combinations of
sensitivity (i.e. the ability of a test to correctly identify
subjects with a condition, i.e. the true positives) and
specificity (i.e. the ability of a test to correctly identify
subjects without a condition, i.e. the true negatives)
for a given screening tool. To determine the diag-
nostic accuracy of a ROC curve, the non-parametric
statistic ‘area under the curve’ (AUC) is used, with
values closer to 1 indicating that an instrument reli-
ably distinguishes between those exposed (i.e. targets
of bullying) and those not exposed (i.e. non-targets
of workplace bullying), whereas values around 0.50
indicate no better than chance prediction (Zhou
et al., 2002). According to Swets et al. (2000), AUC
values 0.9 are ‘excellent’; >0.80 ‘good,” >0.70 “fair’,
and <0.70 ‘poor’. The optimal cut-off points for the
S-NAQ, using the ‘occasional bullying’ and ‘frequent
bullying’ categories as reference standards, were deter-
mined by means of the Youden index (Youden, 1950),
which ranges from 0 (complete overlap between those
exposed and not-exposed to bullying) to 1 (complete
separation between those exposed and non-exposed
to bullying). The ROC curve analyses were performed
using IBM SPSS for Windows, version 24.0 and the
free version of Analyse-It, which is a recommended
program for conducting ROC curve analyses (Stephan
et al., 2003).

Criterion validity analysis

We created a three-level categorical exposure varia-
ble for the S-NAQ, i.e. ‘Non-exposed’, ‘First threshold’
and ‘Second threshold’, based on the two cut-off points
obtained through the ROC curve analyses. The associ-
ation between the newly formed three-level exposure
and continuous depressive symptoms score was tested
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Table 3. Results of the receiver operating characteristic curve analysis for identifying optimal cut-off points for the
S-NAQ using occasional bullying and frequent bullying as reference standards (N = 4882).

Self-labelling method with a definition

Occasional bullying

Frequent bullying

Area under the ROC curve (AUC)

z statistic of AUC (P level)

Youden’s index

S-NAQ score associated with Youden’s index

0.89 (95% CI 0.88 to 0.90)
33.13 (<0.001)

0.62 (95% CI10.57 to 0.67)

511 (95% CI>11 to >12)

0.93 (95% CI0.93 to 0.94)
12.22 (<0.001)

0.83 (95% CI 0.65 to 0.92)

>15 (95% CI >15 to >16)

Sensitivity 84.8 88.0
Specificity 77.4 94.7
using multivariate linear regression analysis, estimat- Results

ing unstandardized B coefficients and their 95% confi-
dence intervals (Cls). The association between the newly
formed three-level exposure and diagnosed depression
was tested using multivariate logistic regression anal-
ysis, estimating odds ratios (ORs) and 95% CI. For
both outcomes, we calculated both crude and adjusted
coefficients (Model 1 and Model 2 in Tables 6 and 7,
respectively). We considered the following set of poten-
tial confounders, based on previous evidence: gender,
age, cohabitation, education, smoking status, personal
history of mental disorders, family history of mental dis-
orders, psychotropic drug prescriptions in the past week
(Kessler, 1997; Hasin et al., 2005; Burcusa et al., 2007;
Andersen et al., 2009; Boden et al., 2010), and sense
of coherence (Antonovsky, 1993). Except for gender
(P =0.087), all confounders were significantly (P < 0.05)
associated with the S-NAQ three-level exposure var-
iable. Because all of the confounders were also signifi-
cantly (P < 0.05) associated with depressive symptoms
(Table 4), all of them were entered in the adjusted lin-
ear regression model. With specific regard to the anal-
ysis including diagnosis of depression, given the few
cases available presenting a diagnosis of depression and
the presence of missing values on these potential con-
founders, to avoid loss of participants in the multivariate
models we decided to adjust for gender, age and, among
the other confounders considered, only for those that
showed significant bivariate associations with diagnosed
depression and/or did change the OR for the association
between the S-NAQ three-level exposure variable and
depression by 10% or more (see Table 5 for the bivar-
iate associations between each potential confounder
and diagnosed depression). Using these criteria, in the
analysis including diagnosis of depression as outcome,
we adjusted only for gender, age, cohabitation, and
sense of coherence. The multivariate linear and logistic
analyses were performed using IBM SPSS for Windows,
version 24.0.

ROC curve analyses

The observed empirical range of the S-NAQ sum score
scale was between 9 and 39. The overall mean of the
S-NAQ scale was 10.9 (SD = 2.8).

The results of the two ROC curve analyses are
shown in Table 3. When using the ‘occasional bullying’
category of the self-labelling question as reference stan-
dard, we obtained an AUC of 0.89 (95 % CI = 0.88-
0.90; P < 0.001), which is very close to the threshold
of 0.90 indicating excellent classification accuracy. The
optimal cut-off point for the S-NAQ was >12, which
was associated with a Youden’s index of 0.62 (95%
CI = 0.57-0.67). The cut-off point of >12 corresponded
to a sensitivity of 84.8% (true positives) and a specificity
of 77.4% (true negatives). The ROC curve is displayed
in Fig. 1.

When using the ‘frequent bullying’ category of the
self-labelling question as reference standard, the AUC
was 0.93 (95% CI = 0.93-0.94; P < 0.001), which is
above the threshold of 0.90 indicating excellent clas-
sification accuracy. The optimal cut-off point for the
S-NAQ was >16, which was associated with a Youden’s
index of 0.83 (95% CI = 0.65-0.92). The cut-off point
of 216 corresponded to a sensitivity of 88% (true posi-
tives) and a specificity of 94.7% (true negatives). The
ROC curve is displayed in Fig. 2.

When applying these cut-off scores on the whole
sample (7 = 4882), 74.1% had a S-NAQ score below
or equal to the first threshold (<12); 20.1% had a score
between 12 and 15 (i.e. equal to the first threshold and
below the second threshold); 5.8% had a score equal to
or above the second threshold (>16).

Criterion validity analysis

Association with depressive symptoms

The association between the newly formed S-NAQ three-
level categorical exposure and depressive symptoms is

Downl oaded from https://academni c. oup. coml annweh/ advance-articl e-abstract/doi/10. 1093/ annweh/ wxx105/ 4788284

by guest

on 05 January 2018



Annals of Work Exposures and Health, 2017, Vol. XX, No. XX

Table 4. Bivariate associations between sample characteristics and depressive symptoms (N = 40712)

Sample characteristics N Column % Mean (SD) Depressive symptoms
B (95% CI)

Gender

‘Women 3060 75.2 0.24 (0.13-0.36)***

Men (ref.) 1011 24.8
Age (in years) 49.3 (9.5) -0.01 (-0.013 to -0.003)**
Cohabitation

Cohabiting (ref.) 3402 83.6 -

Living alone 669 16.4 0.54 (0.40-0.67)***
Education

<3 years 1068 26.2 0.06 (-0.11 to 0.22)

3-4 years 2406 59.1 0.18 (0.03-0.32)*

>4 years (ref.) 597 14.7 -
Smoking status

Non-smoker (ref.) 3564 87.5 -

Current smoker 507 12.5 0.15 (0.001-0.30)*
Personal history of depression

No (ref.) 4004 98.4 -

Yes 67 1.6 1.03 (0.64-1.42)%**
Family history of depression

No (ref.) 3030 74.4 -

Yes 361 8.9 0.52 (0.34-0.69)***

Do not know 680 16.7 0.44 (0.30-0.57)***
Psychotropic drug prescriptions

No (ref.) 4051 99.5 -

Yes 20 0.5 1.39 (0.68-2.09)%**
Sense of coherence 83.6 (11.4) -0.07 (<0.073 to -0.065)***

Final sample included in the multivariate linear regression analysis (Table 6) that results after listwise excluding those participants with missing values on the

S-NAQ, the confounders and/or depressive symptoms.
*P < 0.05; **P < 0.01; ***P < 0.001.

shown in Table 6. In the unadjusted model (Model 1),
both the first and the second thresholds of exposure
were significantly associated with higher scores on the
depressive symptoms scale (B = 0.81, 95% CI = 0.69—
0.93 and B =1.77,95% CI = 1.56-1.98, respectively). In
the fully adjusted model, the association remained signif-
icant for both thresholds (B = 0.78, 95% CI = 0.66-0.90
and B = 1.65, 95% CI = 1.44-1.86, respectively).

Association with diagnosis of depression

The association between the newly formed S-NAQ three-
level categorical exposure and diagnosis of depression
is shown in Table 7. In all, 63 participants were diag-
nosed with depression. In the unadjusted model (Model
1), both the first and the second thresholds of exposure
were significantly associated with a higher probability
of being diagnosed with a depression (OR =4.31, 95%
CI =2.42-7.68 and OR =9.78,95% CI = 5.07-18.82,

respectively). In the fully adjusted model, the asso-
ciations remained significant for both thresholds
(OR = 3.55,95% CI = 1.98-6.38 and OR = 5.90, 95%
CI = 2.93-11.88, respectively).

Discussion

In the present study, we identified two optimal cut-off
points (>12 and >16) for the S-NAQ reflecting a possi-
ble experienced exposure to occasional and frequent
bullying behaviours, respectively. Based on these cut-off
points, we created a new three-level categorical expo-
sure for the S-NAQ that demonstrated criterion validity
in relation to both depressive symptoms and diagnosed
depression.

The two cut-off points identified lay close to the
lower end of the S-NAQ scale. This indicates that
employees responding to the S-NAQ may perceive
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Table 5. Bivariate associations between sample characteristics and diagnosis of depression (N = 48442).

Sample characteristics N Column % (valid values) Mean (SD)  Depression,N (row %) OR (95 % CI)
Gender
Women 3639 75.1 51(1.4) 1.43 (0.75-2.66)
Men (ref.) 1205 24.9 12 (1.0) 1
Age (in years) 49.1 (9.6) 63 (1.3) 0.99 (0.97-1.02)
Cohabitation
Cohabiting (ref.) 4034 83.3 46 (1.1) 1
Living alone 810 16.7 17 (2.1) 1.86 (1.06-3.26)*
Education
<3 years 1150 23.7 13 (1.1) 0.54 (0.25-1.17)
3-4 years 2572 53.1 34 (1.3) 0.63 (0.33-1.20)
>4 years(ref.) 626 12.9 13 (2.1) 1
Missing 496
Smoking status
Non-smoker (ref.) 642 13.3 50(1.2) 1
Current smoker 4202 86.7 13 ) 1.72 (0.93-3.18)
Personal history of depression
No (ref.) 4612 95.2 56(1.2) 1
Yes 85 1.8 3 (3.5) 2.98 (0.92-9.71)
Missing 147
Family history of depression
No (ref.) 3474 71.7 41(1.2) 1
Yes 422 8.7 6(1.4) 1.21 (0.51-2.86)
Do not know 810 16.7 14 (1.7) 1.7 (0.80-2.72)
Missing 138
Psychotropic drug prescriptions
No (ref.) 4725 97.5 59(1.2) 1
Yes 22 0.5 1(4.5) 3.77 (0.50-28.46)
Missing 97
Sense of coherence 83.1 (11.8) 63 (1.3) 0.95 (0.93-0.96)***

Final sample included in the multivariate logistic regression analysis (Table 6) that results after listwise excluding those participants with missing values on the

S-NAQ, the confounders entered in the adjusted model (gender, age, cohabitation, and sense of coherence) and/or diagnosis of depression.

*P < 0.05; ***P < 0.001.

themselves as occasionally or frequently bullied already
at low thresholds of exposure to negative acts. It must be
noted that our cut-off points were lower, in proportion
to the scale range, than those derived by Notelaers and
Einarsen (2013) for the 22-item NAQ-R (their cut-off
points were, respectively, 233 and >45 on a scale ranging
from 22 to 110). One possible explanation for this dis-
crepancy is that in our study we used, as reference stand-
ard, the self-labelling method only, whereas in Notelaers
and Einarsen (2013) the reference standard did include
both the self-labelling method and self-reported symp-
toms of depression and anxiety. Our choice might have
resulted in S-NAQ cut-off points being more liberal in
classifying respondents as targets of bullying than those

obtained by Notelaers and Einarsen (2013). However,
an advantage of using a reference standard consisting of
the self-labelling method only is that the resulting cut-off
points may be useful to identify individuals who, inde-
pendent of their current mental health status, may be at
a higher risk of developing future mental health prob-
lems as a result of their perceived exposure to bullying
behaviours. Another possible explanation for our lower
cut-off points could be that, as noted previously by other
authors (Nielsen et al., 2011; Hogh et al., 2016), the
NAQ-R contains items, not included in the S-NAQ), that
can reflect job stressors caused by poor organizational
conditions rather than potential bullying behaviours (e.g.
‘Being given tasks with unreasonable deadlines’ or ‘Being
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ROC Curve
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Figure 1. ROC curve for determining optimal cut-off points
on the continuous Short Negative Acts Questionnaire (S-NAQ)
sum scores, using occasional bullying as reference standard.
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Figure 2. ROC curve for determining optimal cut-off points
on the continuous Short Negative Acts Questionnaire (S-NAQ)
sum scores, using frequent bullying as reference standard.

exposed to unmanageable workload’). These items may
inflate some of the scores obtained on the NAQ-R, thus
increasing the threshold for perceiving oneself as bullied.

A major benefit of adopting a ROC-based approach
is that the identification of meaningful cut-off points

for instruments based on the behavioural experience
method is performed on an empirical basis. Moreover,
this method allows identifying cut-off points that
reflect different levels of exposure to bullying behav-
iours. Contrary to this, with the operational criterion
approach, frequently employed when using the behav-
ioural experience method, the cut-off points are chosen
arbitrarily and return a coarse, dichotomous classifi-
cation that simply distinguishes between targets and
non-targets of bullying (e.g. Leymann, 1990; Mikkelsen
and Einarsen, 2001; Agervold, 2007). However, pro-
viding a more nuanced classification of targets aligns
with the notion, put forth previously (e.g. Notelaers
et al., 2006), that bullying should not be considered
as an ‘either-or’ phenomenon. In particular, identifying
employees experiencing occasional bullying, in addition
to those experiencing frequent bullying, is crucial since
earlier studies showed that a perceived exposure to
occasional bullying is already associated with reduced
mental health (e.g. Gullander et al., 2014); moreover,
occasional bullying, if not managed appropriately, may
evolve into more severe forms of bullying (Einarsen,
1999; Einarsen et al., 2011).

The proposed S-NAQ cut-off points showed criterion
validity as demonstrated by their significant association
with both depressive symptoms and diagnosed depres-
sion. With specific regard to diagnosis of depression,
although the OR for the second threshold was higher
than the OR for the first threshold, the overlapping
95% CI do not allow us to indicate a dose-response
association.

Previously, significant associations with depression
(Rugulies et al., 2012; Gullander et al., 2014; Bonde
et al., 2016) and depressive symptoms (Bonde et al.,
2016) were found in studies using the self-labelling
method to measure the exposure to workplace bul-
lying. With regard to previous research adopting the
behavioural experience method, we are not aware of
studies examining the association between empiri-
cally derived cut-off points for the S-NAQ and mental
health outcomes. A few studies examined the associ-
ation between continuous S-NAQ scores and depres-
sive symptoms, obtaining mixed results (Hauge et al.,
2010; Reknes et al., 2014). Using the NAQ-R, Einarsen
and Nielsen (2015) observed a 5-year prospective
association between a dichotomous exposure based
on the >33 cut-off point proposed by Notelaers and
Einarsen (2013) and symptoms of anxiety and depres-
sion. In a 2-year follow-up study adopting a slightly
modified 23-item version of the NAQ-R, Hogh et al.
(2016) failed to find significant associations between
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Table 6. Multivariate linear regression for the association between S-NAQ thresholds and depressive symptoms

(N =4071).
Total Mean (SD) Model 1 unadjusted B! (95% CI) Model 2 adjusted B¢
N (column %)
Depressive symptoms 4071 1.27 (1.61)
S-NAQ

Reference? 3040 (74.7) 1.01 (1.44) 1 1
First threshold® 812 (19.9) 1.79 (1.79) 0.81 (0.69-0.93)*** 0.78 (0.66-0.90)***
Second threshold¢ 219 (5.4) 2.78 (1.90) 1.77 (1.56-1.98)*** 1.65 (1.44-1.86)%**

Participants scoring <12 on the S-NAQ sum score scale.
"Participants scoring between 12 and 15 on the S-NAQ sum score scale.
Participants scoring 216 on the S-NAQ sum score scale.

dUnstandardized B coefficients.

“Model 2 adjusted for gender, age, cohabitation, education, smoking status, personal history of depression, family history of depression, psychotropic drug prescrip-

tions, sense of coherence.
##4P < 0.001.

Table 7. Multivariate logistic regression for the association between S-NAQ thresholds and diagnoses of depression

(N = 4844).
Total Cases Model 1 crude, OR (95% CI) Model 24, OR (95% CI)
N (column %) N (row %)
Depression 63 (1.3)
S-NAQ

Reference? 3573 (74.7) 22 (0.6) 1 1
First threshold® 942 (19.7) 25 (2.6) 4.31 (2.42-7.68)%** 3.55(1.98-6.38) ***
Second threshold® 266 (5.6) 16 (5.7) 9.78 (5.07-18.82) ** 5.90 (2.93-11.88) ***

*Participants scoring <12 on the S-NAQ sum score scale.

“Participants scoring between 12 and 15 on the S-NAQ sum score scale.
“Participants scoring 216 on the S-NAQ sum score scale.

dModel 2 adjusted for gender, age, cohabitation, and sense of coherence.
##4P < 0.001.

four different categories of potential bullying behav-
iours (measured using three-level categorical exposure
variables) and subsequent diagnoses of depression. The
comparison with previous studies thus suggests that
categorizing the S-NAQ using empirically derived cut-
off points may enhance the criterion validity of this
instrument in relation to depressive symptoms and
diagnosis of depression.

Strengths and limitations

The two major strengths of this study are the large sam-
ple size used to derive the cut-off points for the S-NAQ
and the fact that we employed diagnosis of depression,
in addition to self-reported depressive symptoms, to
test the criterion validity of the new three-level categor-
ical exposure.

Nevertheless, this study presents some limitations
worth considering. A first limitation relates to our choice
of the reference standard, i.e. the self-labelling method
with a definition. The subjectivity inherent in the self-
labelling method may introduce information bias in the
measurement of bullying. The reporting may in fact be
influenced by defensive mechanisms such as the diffi-
culty to admit to one’s victimization and the presence of
different views about what constitutes bullying (Nielsen
et al., 2011). Yet, the definition of bullying provided
before the question seems effective in calibrating the
individual answers and reducing the bias deriving from
different interpretations of the phenomenon (Nielsen
et al., 2010; Nielsen ef al., 2011).

A second limitation is the high prevalence of partici-
pants belonging to the groups delimited by the first and
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the second threshold. The prevalence rates of these two
thresholds, which include participants who are exposed
to negative acts and perceive these acts as occasional or
frequent bullying, were higher than those observed by
Notelaers and Einarsen (2013) when they applied to their
sample the cut-off points they obtained for the NAQ-R.
In addition, our thresholds overestimate the prevalence
of workplace bullying if compared to previous studies
conducted on the Danish working population (Ortega
et al., 2009). The high prevalence rates obtained in this
study result from the aforementioned low S-NAQ cut-off
points, implying that a lower threshold of exposure was
needed in our study to classify respondents as targets of
behaviours perceived as occasional or frequent bullying.
However, it must be noted that the specificity of our first
cut-off point was 77.4%, while the corresponding speci-
ficity was 88.6% in the study by Notelaers and Einarsen
(2013). Thus, our study presents a higher number of
false positives. The fact that we used a 12-months’ time
window, instead of the 6-months’ time window adopted
by Notelaers and Einarsen (2013) and in previous stud-
ies using the NAQ-R (Einarsen et al., 2009), could have
also partially contributed to the higher prevalence of
exposed observed in our study.

A third limitation is that our study design permitted
us to establish only the concurrent, but not the predic-
tive validity of the new S-NAQ categorical exposure in
relation to both depressive symptoms and diagnosis of
depression. Regarding diagnosis of depression, even if
the interviews were conducted three to five months after
the questionnaires, our study cannot be considered pro-
spective given the lack of diagnostic information availa-
ble to exclude the depressed at baseline. The direction of
causality could therefore not be determined in our study,
as some of the participants might have already shown
depressive symptoms or might have been already clini-
cally depressed at baseline as a result of a previous pos-
sible exposure to bullying behaviours and/or to other
risk factors. We were therefore unable to exclude reverse
causation, reflecting the hypothesis that people with
depression or depressive symptoms show a higher risk
of being exposed to bullying (e.g. Nielsen et al., 2014;
Hogh et al., 2016). Further research based on prospec-
tive designs is thus needed to establish the predictive
validity of the new S-NAQ categorical exposure pro-
posed in the present study.

A fourth limitation is that misclassification may have
affected the coefficients calculated in the linear and logis-
tic regression models. In particular, exposure contrast
might have been reduced as a consequence of misclas-
sification, leading to risk estimates being biased toward
the null. A fifth and final limitation is that our sample,

despite involving numerous occupational sectors, was
not representative of the Danish working population.
The generalizability of our findings to the Danish work-
ing population is also affected by the high proportion of
women in our sample (75.1%). Our cut-off points need
therefore to be verified in representative samples of the
Danish workforce. Furthermore, the cut-off points may
not be generalizable to other countries; the identification
of country-specific cut-off points for the S-NAQ is thus
recommended (Notelaers and Einarsen, 2013).

Practical implications

Despite the two S-NAQ cut-off points demonstrated
high classification accuracy, some caution is warranted
in their use in the domain of practice, given the above-
mentioned limitations. The main precaution is related
to the presence of possible misclassified respondents. In
particular, when applying the first cut-off point, some
respondents may be erroneously classified as exposed
to behaviours that they perceive as occasional bully-
ing, while they may actually not perceive themselves
as bullied (false positives). On the one hand, the iden-
tification of false positives seems acceptable given the
high individual and organizational costs associated
with workplace bullying. In particular, the detection of
low-threshold exposure to negative behaviours may be
useful to organizations to capture emergent relational
problems that can later escalate into bullying situations.
On the other hand, false positives may incur significant
costs given that remedial actions against bullying are
resource consuming.

Despite these limitations, the identification of empiri-
cal cut-off points for a well-known inventory such as the
S-NAQ may improve the use of this instrument in order
to inform workplace interventions to prevent workplace
bullying. Specifically, empirically derived cut-off points
can be applied to the S-NAQ scores to identify thresh-
olds of exposure to negative behaviours that reflect a
possible perceived exposure to workplace bullying of
increased severity. Given the importance of the subjec-
tive perception of being bullied in determining the health
impact of such exposure, identifying targets who may
perceive the negative acts as bullying behaviours can
improve the estimation, and the subsequent prevention,
of the risk associated with bullying in organizational
settings. On the contrary, this estimation is problematic
when using arbitrary cut-off points as a way to distin-
guish between targets and non-targets (as it occurs with
the operational criterion), or when relying on continu-
ous scale scores.

Obviously, if an organization is simply interested in esti-
mating the prevalence of employees perceiving themselves
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as bullied, the self-labelling method with a definition is the
method of choice. However, as also recognized previously
(see, e.g. Nielsen et al., 2009, 2011), a complete assessment
of workplace bullying should rely on a mix of instruments,
which enables the different aspects of the phenomenon to
be captured. In particular, behavioural inventories such as
the S-NAQ are necessary to obtain information, not pro-
vided by the self-labelling method, on emergent relational
problems as well as on the nature of the specific bully-
ing behaviours occurring in organizations (Nielsen et al.,
2009). Once groups of employees with different levels of
exposure to bullying behaviours are detected, the organi-
zation can then tap into the specific information provided
by the behavioural inventories in order to identify the acts
that mostly contributed to the reported exposure, and
devise targeted intervention plans accordingly.

Conclusions

In conclusion, in the present study we determined, by
means of ROC curve analysis, two optimal cut-off points
(i.e. 212 and >16) for the 9-item S-NAQ that can be used
to classify employees experiencing a possible self-perceived
exposure to occasional and frequent bullying behaviours.
Based on these thresholds, we formed a new three-level
categorical exposure variable that demonstrated criterion
validity in relation to depressive symptoms and diagnosed
depression. However, due to limitations in the study design
it was not possible to establish the predictive validity of
the new S-NAQ categorical exposure, which should be
therefore tested in future prospective studies.
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