
Report of Empirical Study

Health Psychology Open
July-December 2022: 1–11
© The Author(s) 2022
Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/20551029221146396
journals.sagepub.com/home/hpo

Upper and lower musculoskeletal back pain,
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work support: An exploratory study of police
investigative interviewers
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Abstract
Police investigative interviewers in special victims’ units have particularly stressing work conditions. Being few in numbers,
with highly specialised competence, the health and well-being of this workgroup are key. This study explores the prevalence
of muscular lower and upper back pain and stress and associations with physical activity and organisational work support
among 77 police investigators. The police investigative interviewers reported high levels of physical activity. Compared to
other police employees, they reported similar levels of musculoskeletal back pain, higher levels of upper back pain, and
higher levels of stress. Physical activity was not related to musculoskeletal back pain. In the regression analysis, mus-
culoskeletal back pain was negatively associated with organisational work support. Limitations due to low statistical power
and a cross-sectional design apply. However, the study provides interesting insight into the prevalence of musculoskeletal
back pain and its association with organisational work support and stress among police employees.
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Introduction

Acute and enduring stress in the police is an inevitable part
of the police profession (Violanti et al., 2017; Webster,
2014). Despite the systematic finding that organisational
factors contribute to ill health to a larger extent than work
tasks (Purba and Demou, 2019; Shane, 2020; Violanti et al.,
2017), police stress research has mainly emphasised so-
called traditional types of police work and acute types of stress
in operational settings (Kroes, 1976; Larsen et al., 2019;
Rabbing et al., 2022). A growing literature, however, inves-
tigates the impact of the work organisation and strain on police
investigators (Baeriswyl et al., 2016; Fyhn et al., 2016).

Chronic and untreated stress in combination with in-
sufficient resources among police investigative interviewers
in special victim units may pose a threat towards the legal
protection of both victims and those accused of a crime.
Being relatively few in numbers compared to other groups
within the police (e.g., operative or other criminal

investigation units), with highly specialised competence
(Powell et al., 2010), high staff turnover (Aarons et al.,
2004), the health and well-being of this working group are
key. Association between basic working condition factors
(e.g., psychological, social, organisational, and mechanical)
and employees’ health in the form of musculoskeletal
complaints and pain is well-documented (Armon et al.,
2010; Nielsen et al., 2021). However, the mechanisms
underpinning physical activity on musculoskeletal back
pain are unclear (Smith et al., 2019) and have rarely been
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studied among police employees (Larsen et al., 2018;
Nabeel et al., 2007). This study explores the prevalence of
muscular lower and upper back pain, stress, and associa-
tions with physical activity and organisational work support
among police investigator interviewers.

Factors influencing the health of police
investigative interviewers

According to the Job Demands-Resources model (JD-R
model) (Bakker and Demerouti, 2007), job demands and
job resources interplay in the development of health im-
pairment and well-being. The theoretical framework has
been widely applied in the police context (Hu et al., 2016;
Lambert et al., 2018; Raper et al., 2019) and is used as a
backdrop for this study.

Job demands are defined as “physical, psychological,
social, or organisational aspects of the job that require
sustained physical and/or psychological (cognitive and
emotional) effort or skills and are therefore associated with
certain physiological and/or psychological costs” (Bakker
and Demerouti, 2007, p. 312). Musculoskeletal complaints
and pain are consistently related to job demands (Armstrong
et al., 1993; Huang et al., 2002). In “traditional” police
stress research, low back pain is usually understood as an
outcome of demanding work tasks such as car driving,
wearing body armour and personal protective equipment,
lifting, carrying (Douma et al., 2017; Larsen et al., 2018;
Nahit et al., 2003; von dem Knesebeck et al., 2005), and the
use of force in challenging cases of arrest (Henze et al.,
2022). A growing part of police work, however, is dedicated
to working tasks with impaired work condition such as
organisational and interagency tensions (Fortune et al.,
2018; Powell et al., 2013; Wilson-Kovacs, 2021). A
study among newly employed workers from 12 diverse
occupational groups found psychosocial stress to be asso-
ciated with a doubled risk for musculoskeletal pain (Nahit
et al., 2003).

Musculoskeletal back pain is relatively frequent among
police officers (Colgan et al., 2019; Larsen et al., 2018),
especially lower back pain, reported by about 30% (Larsen
et al., 2018). However, pain in the upper back regions is also
common (Cho et al., 2014; Rhee et al., 2015). Larsen et al.
(2019) found that police workplaces characterised by low
control and high social support in addition to active and high
strained jobs, as well as high demands, were related to
increased impaired health in the form of musculoskeletal
pain. Known demanding job characteristics for police in-
vestigative interviewers at special units are inadequate
recognition of specialised skills from supervisors, high
emotional demands, workload, and interagency tensions
(Jakobsen et al., 2017; Perez et al., 2010; Powell et al., 2013;
Risan, 2017; Risan et al., 2016a, 2016b).

In the JD-R model, job resources describe the motiva-
tional part of the process, such as organising tasks in a way
contributing to goal achievement and alleviating job de-
mands in addition to stimulating personal growth, learning,
and development (Bakker and Demorouti, 2007). The
causal assumptions where job characteristics lead to em-
ployee well-being have been supported by a meta-analysis
by Lesener and colleagues (2019). An affective commit-
ment, i.e., pride in the organization, internalisation of
goals, and acceptance of core values, often lead to
psychological bonds with the organisation (Hu et al.,
2016). Employees’ alignment with their organisation’s
strategic objectives is important in the development of
adverse health outcomes and may reduce psychological
strain (Biggs et al., 2014; Raper et al., 2019). Long-term
positive leadership climate (Engel et al., 2018) and
organisational structure (Lambert et al., 2018) often
result in higher affective commitment, and fair and
supportive leadership is identified as a protective factor
against burnout among police employees (Sørengaard
and Langvik, 2022). The way to improve the work
demands for investigative interviewers in the police is
thus not only a question of decreasing turnover and
increasing job rotation, but also modifying factors
linked to the organisational stressors (Raper et al., 2019)
and that the demands are offset by the resources (Powell
et al., 2013).

Physical activity and organisational work support from
leaders and colleagues are job resources with motivational
qualities which, according to the JD-R model, may buffer
harmful effects on health (Geneen et al., 2017; Strauss
et al., 2021; Wolter et al., 2019), the effect of job demands
on emotional exhaustion (Santa Maria et al., 2018, 2019),
and has an inverse relation with stress (Kula, 2017;
Smoktunowicz et al., 2015; Tyagi and Dhar, 2014).
Physical fitness is a protective factor concerning work-
place ill-health (Kelly, 2020; Rayson, 2000), while poor
physical health is associated with low well-being and
musculoskeletal pain (Baker et al., 2020; Nielsen et al.,
2021; Wolter et al., 2019). People working under stress are
likely to smoke more, exercise less, and have an unhealthy
diet (Galanis et al., 2019). Exercise and physical activity
prevent the degeneration of joints and muscles
(Karamanidis and Arampatzis, 2005; Larsen et al., 2019;
Van Hecke et al., 2013), improve mental health (Carek
et al., 2011; Chan et al., 2019), and negative emotions
(Ligeza et al., 2019; Long et al., 2021). The strong em-
phasis on the importance of physical health in the police is
evident in recruitment procedures across national contexts
regardless of envisioned future police work tasks (see e.g.,
Bjørgo and Damen, 2020; Henze et al., 2022).

Gerber et al. (2016, 2013) and Chase et al. (2021) found
that police employees reporting high leisure-time exercise
levels exhibited fewer health problems. They were also less
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likely to report high levels of perceived stress (Jonsdottir
et al., 2010; Mucke et al., 2018), and reported better sleep
(Beak et al., 2021; Fekedulegn et al., 2018). The results
from the study by Schilling et al. (2020) showed lowered
physiological stress reactivity to acute work stress and
physiological recovery for police officers with higher levels
of cardiorespiratory fitness. Further, Lentz et al. (2019)
identified associations between aerobic fitness and de-
creased risk of injury among emergency responders. Still,
the direct link between physical activity and reduced
musculoskeletal back pain remains partly unexplored
(Dzakpasu et al., 2021; Schilling et al., 2020;
Sitthipornvorakul et al., 2011), among police employees in
general, and police investigative interviewers especially.

Hence, there is a need to expand studies in the police.
Musculoskeletal complaints and pain are not solely out-
comes of physically demanding “traditional” police work
tasks but also related to work environment factors (Larsen
et al., 2019).We know less about job demands and resources
in police work characterised as physically sedentary (e.g.,
investigative) and psychologically demanding (e.g., inter-
viewing). In the present study we explore associations
between stress, physical activity, organisational work
support, and musculoskeletal back pain among investigative
interviewers in the police.

Aim of study

Police investigative interviewers are numerically few and a
highly skilled workgroup (Powell et al., 2010) known to
have high work demands (Burns et al., 2008; Fortune et al.,
2018) and high staff turnover (Aarons et al., 2004). The
most stressful demands are working factors such as case-
load, lack of leader recognition and support, and emotional
commitment (Powell et al., 2013). Musculoskeletal back
pain is a frequent form of workplace ill-health associated
with psychosocial working environment factors, while
physical activity and organisational work support are
known job resources that may buffer the impact of the health
impairing factors. This study explores the health and well-
being of police investigative interviewers by investigating
the prevalence of work-related ill health outcomes of par-
ticular relevance, namely musculoskeletal upper and lower
back pain and stress, and how they are associated with
physical activity, and organisational work support. Based on
the reviewed literature, we outlined the following
hypothesis:

H1. Musculoskeletal pain is negatively associated with
physical activity
H2. Musculoskeletal pain is negatively associated with
organisational work support
H3. Musculoskeletal pain is positively associated with
stress

Method

Participants and procedures

Inclusion criteria were police officers in the Norwegian
Police Service working with investigative interviews as a
part of the prosecution process. This sampling procedure
is best described as purposive criterion sampling that is
“reviewing and studying ‘all cases that meet some pre-
determined criterion of importance’” (Patton, 2002, p.
238, cited in Suri, 2011). This procedure is applied both
in qualitative and quantitative studies (Cronje and
Vilakazi, 2020). For reasons of confidentiality, an
anonymous paper-and-pen survey, with stamped and
addressed envelopes for return use, was distributed by
postal mail primo 2020. The recipients were 100 police
investigators working in the largest six of the total 12
police districts in Norway. One more police district was
invited but did not respond to our request. 77 of the
questionnaires were returned, with 49% of the partici-
pants being female (20, 8% did not report their gender).
Age was operationalised as a categorical variable (n, %);
18–29 (27, 35%), 30–39 (21, 27%), 40–49 (21, 27%), 50–
59 (8, 10%) with 30–39 as median. The average length of
employment was 12 years.

Instruments and measures

Musculoskeletal pain was measured by questions from the
Subjective Health Complaints questionnaire (SHC)
(Eriksen et al., 1999) asking about the severity of muscu-
loskeletal pain in a 4-point rating scale; ‘none’ (0), ‘some’
(1) ‘much’ (2), and ‘severe’ (3). Musculoskeletal pain from
the upper body was measured by four items including
shoulders, arms, neck, upper back (α = 0.72), while mus-
culoskeletal pain from the lower back was measured by one
item.

We measured physical activity with the item: “for how
many hours, an ordinary week, do you perform hard
physical activity (sweating/out of breath)?”. The item was
selected as it is included in several large-scale health studies
and has been shown to be a valid and reliable measure of
self-reported physical activity (Kurtze et al., 2007).

The general stress at work was measured with a validated
single-item measure (Elo et al., 2003; Houdmont et al.,
2019) with wording as follows: “Stress means a situation in
which a person feels tense, restless, nervous or anxious or is
unable to sleep at night because his/her mind is troubled all
the time. Do you feel this kind of stress these days?”.
Response categories were ranging from ‘Not at all’ (1) to
‘Very much’ (5).

Organisational work support was measured with five
items from the general Nordic Questionnaire for Psy-
chological and Social Factors at Work (QPS Nordic)
(Dallner et al., 2000). Three items focused on support from
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leader: ‘If needed, can you get support and help with your
work from your immediate superior?’, ‘If needed, is your
immediate superior willing to listen to your work-related
problems?’, and: ‘Are your work achievements appreci-
ated by your immediate superior?’. Two items addressed
colleague support: ‘If needed, can you get support and help
with your work from your colleagues?’ and ‘If needed, are
your co-workers willing to listen to your work-related
problems?’ Response categories ranged from ‘Very sel-
dom’ (1) to ‘Very often or always’ (5). Cronbach’s alpha
was α = 0.89.

Data analysis

We used IBM Statistical Package for the Social Sciences
(IBM SPSS) version 28.0 for the analysis. In adittion,
G*power 3 (Faul et al., 2007) was used to estimate the
statistical power of the study. Pearson’s correlation coef-
ficient (.r) was used to explore the associations between
variables. Multiple hierarchical, regression analysis was
used to investigate whether organisational work support
predicted lower and/or upper musculoskeletal pain con-
trolling for general stress level.

A power analysis indicated that the sample size was
marginally sufficient. To ensure a power > .80, the pre-
dictors in the regression models were kept to a minimum.
According to Cohen (1992), the values of .r equal re-
spectively 0.10, 0.30, and 0.50 represent small, medium,
and large effect sizes.

Ethical approval

This study was approved by the Regional Committee for
Medical and Health Research Ethics (REK, 2019/7168).

Results

A majority of the participants (71%, n = 62) reported that
they were exercising more than 2 hours a week.With a mean
score of over 4 hrs (4.3, SD 2,73) of exercise weekly, this
sample report to be more physically active than other
comparable populations (Fanavoll et al., 2016; Jonsdottir
et al., 2010; Kurtze et al., 2003; Solbraa et al., 2015).

In this sample (N = 77), 23 (29.9%), reported much or
severe musculoskeletal pain (>2) from the neck, 16 (20.8%)
reported much or severe lower back pain, 15 (19.5%) re-
ported upper back pain, and 13 (16.9%) reported pain from
shoulders. Only two reported much or severe musculo-
skeletal pain from arms.

Thirty-two percent (n = 25) of the respondents reported
“no stress”, 54% (n = 42) reported a little or some stress,
while 10 participants (13%) reported much or very much
stress. Stress was significantly positively correlated with
upper musculoskeletal pain (0.30) and negatively correlated

with support (�0.34, p < .01). Stress was not associated
with lower back musculoskeletal pain. Comparing this
sample to a large (n = 1133) national cross-sectional study
of employees in the Norwegian Police Service (Langvik
et al., 2021), showed a significantly higher level of stress in
this group t (76) = 2.12, p = .02, d = 1.0 representing a large
effect-size (Cohen, 1992).

We hypothesised that musculoskeletal pain was nega-
tively associated with physical activity (H1). Contrary,
physical activity had no significant correlation with either
perceived stress, support, or musculoskeletal back pain, and
was therefore excluded from further analysis. Table 1
presents the descriptive for the variables included in the
study and the associations between them.

We hypothesised that musculoskeletal pain was nega-
tively associated with support (H2) and positively associ-
ated with stress (H3). Tables 2 and 3 show the results from
the multiple regression analysis predicting musculoskeletal
pain in the upper back (Table 2) and in the lower back (Table
3) respectively. In both analyses, we included organisational
work support as a predictor in model 1, controlling for age
and gender, while adding stress in model 2.

Table 2, shows that 15% of the variance in upper
musculoskeletal back pain was accounted for by organ-
isational work support, age, and gender F(3,73) = 4.30, p =
.008 in model 1. Organisational work support (β = �0.24,
t = �2.02, p = .03) was a significant predictor of upper
muscular pain while the remaining predictors were not.
When adding ‘stress’ in Model 2, the total variance ex-
plained increased significantly (F Change = 4.10, p .047) to
20%, and stress was the only significant predictor of
upper musculoskeletal pain (t = 2.02, p = .047) in model
2 (F(4,72) = 4.38, p =.003).

Table 3, shows that 8% of the variance in lower back
musculoskeletal pain was accounted for by the organisa-
tional work support, age, and gender in Model 1 (F(3,73) =
2.21, p = .09). Organisational work support was a signif-
icant predictor of lower back musculoskeletal pain,
(t = �2.26, p = .027). Adding ‘stress’ to the predictors in
Model 2 did not increase the variance explained, and stress was
not a significant predictor of lower back pain in Model 2.
Organisational work support was a significant predictor of
lower back pain when controlling for age, gender, and
stress. However, the model in total was not significant
(F (4,72) = 1.66, p = .17).

Discussion

Drawing upon the JD-R model on how the interplay be-
tween job demands and job resources are associated with
job stress, health, and well-being, this study explored the
associations between musculoskeletal pain and physical
activity (H1), organisational work support (H2), and
prevalence of musculoskeletal pain controlled for stress
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(H3) among police investigative interviewers working in
special victim units. While former studies mainly have
focused on how work demands associated with “traditional”
forms of police work are related to ill-health (e.g., burnout)
(Bakker and Demerouti, 2017; Wolter et al., 2019), this
study explored musculoskeletal pain among police inves-
tigative interviewers, another and equally important police
work task. The health and well-being of this police
workgroup of highly skilled employees in the police are
central, as demanding psychosocial working conditions and
lack of buffering factors may increase sickness absence,
which poses a threat to the legal protection of involved third
parties, in regard to quality and quantity (e.g., high
turnover).

Similar to other studies in the police (e.g., Colgan et al.,
2019), and worldwide (Hartvigsen et al., 2018), our sample

reported relatively high levels of musculoskeletal pain. The
police officers in our study scored higher on perceived stress
compared to other police employees (Langvik et al., 2021).
However, only 13% reported much or very much stress,
which is lower compared to other occupations (Skogstad,
2001). In the regression analyses, musculoskeletal back
pain was negatively associated with organisational work
support. For upper back pain, support was not a significant
predictor when controlled for stress. Contrary to our hy-
pothesis, based on the documented health benefits (Bull
et al., 2020), and the knowledge of the curative effect of
physical activity in the occurrence of musculoskeletal pain
(see e.g., Van Hecke et al., 2013), we found no associations
between physical activity and neither musculoskeletal pain
nor levels of stress among police investigative interviewers.
The high level of regularly physical activity of over 4 hours

Table 1. Descriptives and associations between variables (.r).

N = 77 M (SD) 1 2 3 4 5 6

1. Lower back pain 1.77 (0.84)
2. Upper back, shoulder, and arm pain 1.63 (0.55) 0.28*
3. Physical activity 4.31 (2.74) �0.09 �0.06
4. Work support 4.03 (0.98) �0.24* �0.28* 0.07
5. Stress 2.18 (1.08) 0.08 0.31** 0.09 �0.34**
6. Age (median) “30–39” 0.03 0.22 �0.07 �0.21* �0.01
7. Gender (female) 49.4% 0.13 0.21 0.06 �0.01 0.16 0.06

*p < .05; **p < .01.

Table 2. Predictors of upper musculoskeletal back pain.

Model 1 Model 2

β SE β SE

Work support �0.24* 0.16 �0.16 0.16
Gender 0.20 0.27 0.16 0.27
Age 0.17 0.24 0.19 0.23
Stress 0.23* 0.23

R2(adj) = 15 (12) R2(adj) = 20 (15)

*p < .050; **p < .01.

Table 3. Predictors of lower back musculoskeletal pain.

Model 1 Model 2

β SE β SE

Work support �0.26* 0.06 �0.27* 0.07
Gender 0.14 0.11 0.14 0.11
Age �0.09 0.10 �0.09 0.10
Stress �0.04 0.09

R2(adj) = 8(5) R2(adj) = 9(3)

*p < .05.
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weekly in this sample delimits generalisation to a more
general population. However, other studies on stress and
physical activity in police offices have observed no asso-
ciations between physical activity and stress (Ramey et al.,
2014), supporting our finding.

Studies on police stress indicate that organisational job
demands take a greater toll on police officers’ health than
operational job demands (Rabbing et al., 2022; Shane,
2020; Wolter et al., 2019). Employees’ alignment with
their organisation’s strategic objectives is highly con-
nected to wellbeing and engagement (Biggs et al., 2014).
Within the JD-R framework, job demands such as
emotional efforts and general high workload may be
alleviated by both organisational job resources such as
autonomy, social support, quality of relationship with
supervisor, performance feedback, and by individual
resources such as a health-promoting lifestyle (Bakker
and Demerouti, 2017). Systematic moderate-intensity
physical activity has been found to prevent negative
emotions (Long et al., 2021). On the other hand, among
chronically stressed populations, such as law enforcement
officers, stress and physical activity may have an inverse
relationship where perceived stress hinders physical ac-
tivity (Stults-Kolehmainen and Sinha, 2014).

Perceived stress is a strong predictor of upper muscu-
loskeletal pain in our sample. Interestingly, stress was not a
significant predictor of lower back pain, only of upper
musculoskeletal pain. This suggests that the relationship
between pain and stress is not general, and that specific
bodily areas, like the neck and shoulders, are more vul-
nerable to stress. The recent study by Zare and colleagues
(2021), found that job stress, time pressure, and insufficient
work support significantly related to the onset of upper
musculoskeletal back pain among nurses, hence supporting
our finding.

Perceived organisational work support from leaders and
colleagues, was a significant predictor of musculoskeletal
pain in our study. The work conducted by police investi-
gative interviewers often involves interviews with trau-
matized persons and/or persons exposed to trauma
(Jakobsen et al., 2017; Risan et al., 2020). These work tasks
require skills in gathering sufficient information and de-
tailed accounts from an interviewee while establishing and
maintaining rapport (Jakobsen et al., 2017; Risan, 2017;
Risan et al., 2016a, 2016b). However, the performance by of
the investigative interviewers do not solely depend on their
individual skills, but also on support from supervisors. An
individual component of leadership is determined by the
way leaders act towards their employees (Engel et al.,
2018), and supportive leadership is central for the police
employees health and well being (Sørengaard and Langvik,
2022). Investigative interviewers report supervisors un-
dermining the opportunities of developing and maintaining
good interview techniques, contributing to high working

demands, such as high case- and workload, as well as to
expectations of invulnerability (Iversen, 2021; Risan et al.,
2016a), the latter explained by police culture values such as
toughness, self-reliance, and suppressing weaknesses
(Soomro and Yanos, 2019). Obstructions in developing
employees’ interviewing skills due to caseload and gen-
erally high workload counteract organizational goals and
weaken the professional alignment which is one of the main
reasons for strain in the JD-R model. On the other hand,
social interaction, and organisational work support from
colleagues and leaders mitigates demands at work, de-
creases health complaints (Johnsen et al., 2018; McCanlies
et al., 2018) and promotes a positive working climate
(Wolter et al., 2019). The organisational resources should
encourage sufficient supervision and colleague support.
Organisational work support from supervisors in the form of
appreciation for employees’ special skills and competence,
recognising the emotional efforts during interviews, and
facilitating the opportunity for social interactions at work,
may function as a buffer against adverse health (Wolter
et al., 2019). Mandatory education and professional group
training, both for supervisors and employees, could be an
avenue for improving supervisory skills, working climate,
and employees’ resilience to emotional demands at work.

Strength and limitations

The small sample and the cross-sectional design are limi-
tations in this study. A larger sample would also allow for
including more predictors. However, estimation of statis-
tical power suggests that the power was sufficient for the
exact analysis performed. A strength of this study is the use
of paper-and-pen surveys, assuring the respondents’ ano-
nymity, and the use of validated instruments. Self-reported
information on physical activity and sedentary behaviour
should be used with caution among groups reporting back
pain (Gupta et al., 2018). Even though there is no gold
standard for measuring physical activity (Nigg et al., 2020),
the measurement used may have shortcomings.

Implications and suggestions for
further research

In this study, we explored the prevalence of musculoskeletal
pain and stress among investigative interviewers. The results
suggest that organisational work support from colleagues and
leaders should be given more attention in this workgroup. Our
results also provide interesting insight into the prevalence of
musculoskeletal back pain among police investigative inter-
viewers and possible preventive associations of importance.

Our results illustrate that the association between stress and
pain not necessarily is alleviated by physical activity when the
latter is high. This supports previous studies finding conflicting
results on the contribution of psychosocial factors to the onset
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and persistence of chronic pain (Abdallah and Geha, 2017;
Bonzini et al., 2015), and should be investigated further.

Conclusion

Organisational work support from leaders and colleagues
and stress was significant correlated to musculoskeletal
back pain, whereas physical activity was not. Perceived
stress was a significant predictor of upper, but not lower
musculoskeletal back pain. Perceived organisational work
support from leaders and colleagues, was a significant
predictor of lower, but not upper body musculoskeletal pain.
The police investigative interviewers in this study reported
higher levels of stress than other police employees. A more
nuanced understanding of the interplay between demands
and resources for this unique and highly specialised
workgroup warrants more research.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with re-
spect to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, au-
thorship, and/or publication of this article.

Ethical approval

This study was approved by the Regional Committee for Medical
and Health Research Ethics: REK 2019/7168.

ORCID iDs

Brita Bjorkelo  https://orcid.org/0000-0001-7535-2076
Eva Langvik  https://orcid.org/0000-0002-4056-9459

References

Aarons NM, Powell MB and Browne J (2004) Police perceptions
of interviews involving children with intellectual disabilities:
a qualitative inquiry. Policing and Society 14(3): 269–278.
DOI: 10.1080/1043946042000241848

Abdallah CG and Geha P (2017) Chronic pain and chronic stress:
two sides of the same coin? Chronic Stress 1: 1–10. DOI: 10.
1177/2470547017704763

Armon G, Melamed S, Shirom A, et al. (2010) Elevated burnout
predicts the onset of musculoskeletal pain among apparently
healthy employees. Journal of Occupational Health Psy-
chology 15(4): 399–408. DOI: 10.1037/a0020726

Armstrong TJ, Buckle P, Fine LJ, et al. (1993) A conceptual model
for work-related neck and upper-limb musculoskeletal dis-
orders. Scandinavian Journal of Work, Environment and
Health 19(2): 73–84. https://www.jstor.org/stable/40966116

Baeriswyl S, Krause A, Elfering A, et al. (2016) How workload
and coworker support relate to emotional exhaustion: the

mediating role of sickness presenteeism. International
Journal of Stress Management 24: 52–73.

Baker LD, Berghoff CR, Kuo JL, et al. (2020) Associations of
Police Officer Health Behaviors and Subjective Well-Being.
European Journal of Health Psychology 27(3): 98–108.
doi: 10.1027/2512-8442/a000055

Bakker AB and Demerouti E (2007) The job demands-resources
model: state of the art. Journal of Managerial Psychology
22(3): 309–328. DOI: 10.1108/02683940710733115

Bakker AB and Demerouti E (2017) Job demands–resources theory:
taking stock and looking forward. Journal of Occupational
Health Psychology 22(3): 273–285. DOI: 10.1037/ocp0000056

Beak M, Choi W-J, Lee W, et al. (2021) Associations of abnormal
sleep duration with occupational and leisure-time physical
activity in the working population: a nation-wide population-
based study. Safety and Health at Work 12(3): 311–316. DOI:
10.1016/j.shaw.2021.05.007

Biggs A, Brough P and Barbour JP (2014) Strategic alignment with
organizational priorities and work engagement: a multi-wave
analysis. Journal of Organizational Behavior 35(3):
301–317. DOI: 10.1002/job.1866

Bjørgo T. and Damen M.-L. (2020) The making of a police officer:
Comparative perspectives on police education and recruit-
ment. Routledge.

Bonzini M, Bertu L, Veronesi G, et al. (2015) Is musculoskeletal
pain a consequence or a cause of occupational stress? a
longitudinal study. International Archives of Occupational
and Environmental Health 88(5): 607–612. DOI: 10.1007/
s00420-014-0982-1

Bull FC, Al-Ansari SS, Biddle S, et al. (2020) World health or-
ganization 2020 guidelines on physical activity and sedentary
behaviour. British Journal of Sports Medicine 54(24):
1451–1462. DOI: 10.1136/bjsports-2020-102955

Burns CM, Morley J, Bradshaw R, et al. (2008) The emotional
impact on and coping strategies employed by police teams
investigating internet child exploitation. Traumatology 14(2):
20–31. DOI: 10.1177/1534765608319082

Carek PJ, Laibstain SE and Carek SM (2011) Exercise for the
treatment of depression and anxiety. The International
Journal of Psychiatry in Medicine 41(1): 15–28.

Chan JS, Liu G, Liang D, et al. (2019) Special issue–therapeutic
benefits of physical activity for mood: a systematic review on
the effects of exercise intensity, duration, and modality. The
Journal of Psychology Interdisciplinary and Applied 153(1):
102–125. DOI: 10.1080/00223980.2018.1470487

Chase B, Brusseau T, Burns R, et al. (2021) Association between
health-related fitness, perceived stress, and metabolic syn-
drome prevalence in a sample of law enforcement officers.
Policing: An International Journal 44(2): 261–274. doi: 10.
1108/PIJPSM-04-2020-0058

Cho T-S, Jeon W-J, Lee J-G, et al. (2014) Factors affecting the
musculoskeletal symptoms of korean police officers. Journal
of Physical Therapy Science 26(6): 925–930. DOI: 10.1589/
jpts.26.925

Rabbing et al. 7

https://orcid.org/0000-0001-7535-2076
https://orcid.org/0000-0001-7535-2076
https://orcid.org/0000-0002-4056-9459
https://orcid.org/0000-0002-4056-9459
https://doi.org/10.1080/1043946042000241848
https://doi.org/10.1177/2470547017704763
https://doi.org/10.1177/2470547017704763
https://doi.org/10.1037/a0020726
https://www.jstor.org/stable/40966116
https://doi.org/10.1027/2512-8442/a000055
https://doi.org/10.1108/02683940710733115
https://doi.org/10.1037/ocp0000056
https://doi.org/10.1016/j.shaw.2021.05.007
https://doi.org/10.1002/job.1866
https://doi.org/10.1007/s00420-014-0982-1
https://doi.org/10.1007/s00420-014-0982-1
https://doi.org/10.1136/bjsports-2020-102955
https://doi.org/10.1177/1534765608319082
https://doi.org/10.1080/00223980.2018.1470487
https://doi.org/10.1108/PIJPSM-04-2020-0058
https://doi.org/10.1108/PIJPSM-04-2020-0058
https://doi.org/10.1589/jpts.26.925
https://doi.org/10.1589/jpts.26.925


Cohen J (1992) Quantitative methods in psychology: a power
primer. Psychological Bulletin 112(1): 155–159.

Colgan DD, Eddy A, Bowen S, et al. (2019) Mindful nonreactivity
moderates the relationship between chronic stress and pain
interference in law enforcement officers. Journal of Police
and Criminal Psychology 36: 56–62. DOI: 10.1007/s11896-
019-09336-3

Cronje JH and Vilakazi MJ (2020) Secondary traumatic stress in
police detective officers dealing with complaints of sexual
crimes. South African Journal of Psychology 50(4): 520–529.
DOI: 10.1177/0081246320923819

Dallner M, Elo A-L, Gamberale F, et al. (2000) Validation of the
General Nordic Questionnaire (QPSNordic) for Psycholog-
ical and Social Factors at Work. Copenhagen, Denmark:
Nordic Council of Ministers.

Douma BN, Cote C and Lacasse A (2017) Quebec serve and
protect low back pain study: a web-based cross-sectional
investigation of prevalence and functional impact among
police officers. Spine (Phila Pa 1976) 42(19): 1485–1493.
DOI: 10.1097/BRS.0000000000002136

Dzakpasu FQ, Carver A, Brakenridge CJ, et al. (2021) Muscu-
loskeletal pain and sedentary behaviour in occupational and
non-occupational settings: a systematic review with meta-
analysis. International Journal of Behavioral Nutrition and
Physical Activity 18(1): 1–56. DOI: 10.1186/s12966-021-
01191-y

Elo A-L, Leppänen A and Jahkola A (2003) Validity of a single-
item measure of stress symptoms. Scandinavian Journal of
Work, Environment & Health 29(6): 444–451. DOI: 10.5271/
sjweh.752

Engel S, Wörfel F, Maria AS, et al. (2018) Leadership climate
prevents emotional exhaustion in German police officers.
International Journal of Police Science & Management
20(3): 217–224. DOI: 10.1177/1461355718786295

Eriksen HR, Ihlebæk C and Ursin H (1999) A scoring system for
subjective health complaints (SHC). Scandinavian Journal of
Public Health 27(1): 63–72.

Fanavoll R, Nilsen TIL, Holtermann A, et al. (2016) Psychosocial
work stress, leisure time physical exercise and the risk of
chronic pain in the neck/shoulders: longitudinal data from the
Norwegian HUNT Study. International Journal of Occu-
pational Medicine & Environmental Health 39(4): 585–595.
DOI: 10.13075/ijomeh.1896.00606

Faul F, Erdfelder E, Lang A-G, et al. (2007) G* power 3: a flexible
statistical power analysis program for the social, behavioral,
and biomedical sciences. Behavior Research Methods 39(2):
175–191. DOI: 10.3758/BF03193146

Fekedulegn D, Innes K, AndrewME, et al (2018) Sleep quality and
the cortisol awakening response (CAR) among law en-
forcement officers: the moderating role of leisure time
physical activity. Psychoneuroendocrinology 95: 158–169.
DOI: 10.1016/j.psyneuen.2018.05.034

Fortune N, Rooney B and Kirwan GH (2018) Supporting law
enforcement personnel working with distressing material

online. Cyberpsychology, Behavior, and Social Networking
21(2): 138–143. DOI: 10.1089/cyber.2016.0715

Fyhn T, Fjell KK and Johnsen BH (2016) Resilience factors among
police investigators: hardiness-commitment a unique con-
tributor. Journal of Police and Criminal Psychology 31(4):
261–269. DOI: 10.1007/s11896-015-9181-6

Galanis P, Fragkou D, Kaitelidou D, et al. (2019) Risk factors for
occupational stress among Greek police officers. Policing: An
International Journal 42(4): 506–519. DOI: 10.1108/
PIJPSM-09-2018-0131

Geneen LJ, Moore RA, Clarke C, et al. (2017) Physical activity
and exercise for chronic pain in adults: an overview of co-
chrane reviews. The Cochrane Database of Systematic Re-
views, 4(4): CD011279. DOI: 10.1002/14651858.CD011279.
pub3

Gerber M, Borjesson M, Ljung T, et al. (2016) Fitness moderates
the relationship between stress and cardiovascular risk fac-
tors. Medicine and Science in Sports and Exercise 48(11):
2075–2081. DOI: 10.1249/MSS.0000000000001005

Gerber M, Kellmann M, Elliot C, et al. (2013) Perceived fitness
protects against stress-based mental health impairments
among police officers who report good sleep. Journal of
Occupational Health 55(5): 376–384. DOI: 10.1539/joh.13-
0030-OA

Gupta N, Heiden M, Mathiassen SE, et al. (2018) Is self-reported
time spent sedentary and in physical activity differentially
biased by age, gender, body mass index, and low-back pain?
Scandinavian Journal of Work, Environment & Health 44(2):
163–170. DOI: 10.5271/sjweh.3693

Hartvigsen J, Hancock MJ, Kongsted A, et al. (2018) What low
back pain is and why we need to pay attention. Lancet
391(10137): 2356–2367. DOI: 10.1016/S0140-6736(18)
30480-X

Henze K, Klausen LK, Martı́n GF, et al. (2022) Does physical
capacity affect the ability to apply use of force? Nordic
Journal of Studies in Policing 8(2): 1–14. DOI: 10.18261/
issn.2703-7045-2021-02-04

Houdmont J, Jachens L, Randall R, et al. (2019) What does a
single-item measure of job stressfulness assess. International
Journal of Environmental Research and Public Health 16:
1480. DOI: 10.3390/ijerph16091480

Hu Q, Schaufeli WB and Taris TW (2016) Extending the job
demands-resources model with guanxi exchange. Journal of
Managerial Psychology 31(1): 127–140. DOI: 10.1108/JMP-
04-2013-0102

Huang GD, Feuerstein M and Sauter SL (2002) Occupational
stress and work-related upper extremity disorders: concepts
and models. American Journal of Industrial Medicine 41(5):
298–314. DOI: 10.1002/ajim.10045

Iversen S. (2021) Empathy, resilience and distress in Norwegian
and English investigative interviewers. University of
Leicester. doi: 10.25392/leicester.data.14230166.v1.
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