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Abstract

Background and aims: The association between differ-
ent types of physical activity and fear-avoidance beliefs
remains unclear. This study investigates the association
between work-related and leisure-time physical activ-
ity with fear-avoidance beliefs in the general working
population.

Methods: Currently employed wage earners (n=10,427)
from the 2010 round of the Danish Work Environment
Cohort Study replied to questions about work, lifestyle
and health. General linear models controlling for lifestyle,
psychosocial work factors, education, pain, medication-
use and chronic diseases tested associations of work-
related and leisure-time physical activity (explanatory
variables) with fear-avoidance beliefs (outcome variable,
scale 0-100).

Results: The level of fear-avoidance was 41.7 (SD 27.3),
38.0 (SD 26.9) and 54.3 (SD 27.7) among the general
working population, a subgroup of pain-free individuals,
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and a subgroup with back disease, respectively. In the
general working population, the level of fear-avoidance
among those with low, moderate and high physical activ-
ity during leisure were 47 [95% confidence intervals (CI)
45-49], 44 (95% CI 42-46) and 43 (95% CI 41-45), and
physical activity at work were 40 (95% CI 39-42), 44 (95%
CI 42-46) and 49 (95% CI 48-51), respectively. Individuals
with back disease and a high level of physical activity at
work showed the overall highest level of fear-avoidance
whereas pain-free individuals with a low level of physi-
cal activity at work showed the overall lowest level of
fear-avoidance.

Conclusions: Physical activity during work and leisure
shows contrasting associations with fear-avoidance
beliefs. While high physical activity during leisure is asso-
ciated with lower levels, high physical activity at work is
associated with higher levels of fear-avoidance.
Implications: The present results may reflect some deeply
rooted negative beliefs about pain and work in the popu-
lation. On the societal level, campaigns may be a possible
way forward as these have shown to improve beliefs about
musculoskeletal pain and work.

Keywords: fear-avoidance beliefs; physical activity; general
population; chronic pain; back disease.

1 Introduction

Most people experience some degree of injury or bodily
trauma throughout life. However, potentially harmful
events often may not lead to actual injury even though
pain is experienced as an initial warning signal [1]. Never-
theless, the occurrence of potentially harmful events can
lead to affective responses such as fear of pain or anxiety
[2]. Researchers have studied these phenomena for more
than 30 years [3], especially among people with chronic
low-back pain (LBP). This has led to the introduction of
the fear-avoidance model of pain [4], which describes fear
of pain from a biopsychosocial perspective [5]. The model

© 2018 Scandinavian Association for the Study of Pain. Published by Walter de Gruyter GmbH, Berlin/Boston. All rights reserved.
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proposes that the experience of pain can be perceived as
either threatening or non-threatening to the individual.
In situations where pain is interpreted as a threat, cata-
strophizing, hypervigilance and escape and avoidance
behaviors often occur. These behaviors increase the risk
of disuse, physical disability and depression, which can
lead to reduced physical activity [4]. By contrast, when
pain is considered non-threatening, the individual will
likely remain physically active and engaged in everyday
activities, presumably leading to faster recovery [4]. The
level of fear-avoidance is commonly assessed by the Fear-
Avoidance Beliefs Questionnaire (FABQ); focusing on fear-
avoidance in relation to leisure-time (e.g. bending, lifting,
walking or driving) and work-related physical activities [6].

Fear-avoidance beliefs have been suggested to con-
tribute to reduced levels of physical activity in individuals
with chronic LBP though the exact interaction between
fear-avoidance beliefs and physical activity is not fully
understood [7]. Additionally, high levels of fear-avoid-
ance have been shown to increase the risk of poor work-
related outcomes such as number of sick days and not
returning to work [8]. However, investigations concerning
fear-avoidance beliefs among the general population are
scarce. Buer and Linton [9] showed that fear-avoidance
beliefs and catastrophizing not only occur in patients
but also in the general population. Furthermore, Houben
and colleagues [10] reported levels of fear-avoidance in
healthy people that were almost similar to those suffering
from acute or chronic pain. From an evolutionary perspec-
tive, a certain level of fear-avoidance may be necessary
in protecting oneself from danger, whereas higher levels
of fear-avoidance beliefs may increase the likelihood of
developing chronic pain [11]. Interventions with the goal
of improving fear-avoidance beliefs in patients as well as
in the general population are therefore warranted.

Engagement in physical activity might be a useful tool
to reduce excessive fear-avoidance beliefs in individu-
als suffering from acute or chronic pain or to prevent the
occurrence in healthy individuals [12]. However, an impor-
tant distinction between leisure-time and work-related
physical activities may exist. Whereas leisure-time physi-
cal activity is typically voluntary, e.g. engaging in sports
or recreational physical activities, many work-related
activities are determined by obligatory work tasks. Thus,
the psychological component may play a key role in fear-
avoidance beliefs dependent on the setting.

The aim of this study is therefore to investigate the
associations between work-related and leisure-time phys-
ical activity with fear-avoidance beliefs in the general
working population. A secondary aim is to test whether
the findings are robust among different subgroups
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(pain-free workers and workers having a back disease)
from the general working population.

2 Methods

2.1 Study design

For the present study we used data on work environment
and health from the 2010 round of the Danish Work Envi-
ronment Cohort Study (DWECS) [13]. The DWECS has been
repeated every 5 years since 1990 and consists of ques-
tionnaires assessing work environment and health in the
general working population of Denmark. The questions
used for this study are specified below. The reporting of
this study conforms to the guideline “Strengthening the
Reporting of Observational Studies in Epidemiology”
(STROBE) [14].

2.2 Participants

The 2010 questionnaire was sent out to approximately
20,000 working adults of which a total of 10,605 (approxi-
mately 53%) replied [15]. In the present study we only
included currently employed wage earners (n=10,427),
i.e. excluding self-employed people. Not all participants
filled in all questions, whereas the exact number for each
analysis varies. Characteristics of the study population
from the general working population are shown in Table 1.

In addition, subgroups from the general working
population were defined. The subgroup of “pain-free”
individuals had to fulfill all of the following criteria: 1)
pain intensity of 0-2 (scale 0-9, where 9 is max) in the
low back, hands/wrists, and neck/shoulders, 2) no diag-
nosed back disease, 3) no use of pain medication for mus-
culoskeletal pain. The subgroup of “back disease” had
to fulfill all of the following criteria: 1) diagnosed back
disease, and 2) low back pain intensity of at least 5 (scale
0-9, where 9 is max).

2.3 Ethical approval

The study has been notified to and registered by Datatil-
synet (the Danish Data Protection Agency; journal number
2007-54-0059). According to Danish law, questionnaire
and register-based studies do not need approval by ethical
and scientific committees, nor informed consent [16]. All
data was de-identified and analyzed anonymously.
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Table 1: Demographics, health and work-related characteristics.

n Mean (SD) %

Age (years) 10,427 43.5(11.7)
BMI (kg - m~?) 10,095 25.4 (4.4)
Gender

Men 4,762 45.7

Women 5,665 54.3
Smoking

No, never 4,897 48.2

Ex-smoker 2,916 28.7

Yes 2,356 23.2
Physical activity, leisure

Low 1,365 13.4

Moderate 6,853 67.5

High 1,938 19.1
Physical activity at work

Low 4,744 46.9

Moderate 2,425 24.0

High 2,952 29.2
Psychosocial work factors (0-100)

Emotional demands 10,154 44.6 (25.1)

Influence at work 10,085 67.4(24.0)

Support from colleagues 9,473 73.1(21.5)

Support from leader 9,710 69.7 (25.8)
Pain intensity (0-9)

Low back 10,227 2.3(2.5)

Arm/hand 10,223 1.4(2.2)

Neck/shoulder 10,220 2.4(2.4)
Depression

No 8,938 87.5

Yes 1,272 12.5
Back disease

No 8,551 83.8

Yes 1,650 16.2
Using pain medication

No 7,843 76.8

Yes, over-the-counter 1,465 14.3

Yes, doctor prescribed 906 8.9
Fear-avoidance beliefs (0-100)

Question 1 10,039 48.5 (32.4)

Question 2 9,824 34.9 (33.7)

Average question 1 and 2 9,793 41.7 (27.3)

2.4 Outcome variable
2.4.1 Fear-avoidance beliefs

Fear-avoidance beliefs were assessed by questions from
the FABQ [6]. Because the DWECS questionnaire covers
several aspects of health and work environment there was
a limited number of questions for each category. Thus,
only two questions from the FABQ were included in the
questionnaire survey. The first question was selected from
the physical activity subscale (FABQPA): “Physical activity
makes my pain worse”; the second question from the work
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subscale (FABQW): “I should not do my normal work with
my present pain”. Both questions have previously been
shown to have moderate to high correlation with the full
questionnaire in workers with upper extremity injuries
(r=0.65 and 0.40, respectively) [17]. Participants replied
on a 7-point Likert scale (“Completely Agree” to “Disa-
gree”). For further analyses, the responses were converted
to a scale of 0-100, with O having low and 100 having
high fear-avoidance beliefs and mean value of the two
questions was calculated and used for the main analy-
sis. While the Danish version of the FABQ has not been
tested for validity or reliability, the Norwegian version has
shown to have acceptable factor structure, internal con-
sistency, test-retest reliability and construct validity [18].
It should be mentioned that Danish and Norwegian lan-
guage as well as culture is almost identical.

2.5 Explanatory variables
2.5.1 Physical activity at work

Physical demands at work were determined by the ques-
tion “How would you generally describe your physical
activity in your main job?”. The response was given on
a 4-point scale of 1) mostly sedentary work that does not
require physical exertion, 2) mostly standing or walking
work, which otherwise does not require physical exertion,
3) standing or walking work with some lifting or carrying
work and 4) heavy or fast work which is physically strenu-
ous [19]. For subsequent analysis, response category one
was considered as “low”, two as “moderate” and three
and four as “high” physical activity.

2.5.2 Physical activity during leisure time

Leisure time physical activity was assessed by the ques-
tion: “How much time have you spent on each of the
following leisure-time activities during the last year
(including commuting to and from work)?”. The three sub-
questions were: Category 1) “Walking, biking or other low-
intensity exercise, where you do not get short of breath
nor sweat (e.g. sunday walk or low-intensity garden-
ing)?”, category 2) “Exercise training, heavy gardening or
higher-intensity walking/biking, where you do sweat and
get short of breath?”, and category 3) “Strenuous exercise
training or competitive sports?” [20]. The response cat-
egories for each sub-question were: 1) >4 h per week, 2)
2-4 h per week, 3) <2 h per week, or 4) do not perform
this activity. For the subsequent analysis of the duration
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the categories were recorded to be 5, 3, 1 and O h of physi-
cal activity per week [20]. For the subsequent analyses,
low physical activity was defined as 3 h or less per week
of category 1 activities and no category 2 or 3 activities,
moderate physical activity was defined as 1-3 h of either
category 2 or 3 activities or 5 h of category 1 activities, and
high physical activity was defined as 5 h of either category
2 or 3 activities or a combination of 3 h of category 2 and
3 h of category 3 activities.

2.6 Control variables

Control variables were age (continuous, based on the CPR
register), gender, body mass index (BMI) (continuous),
smoking status (“No, never”, “Ex-smoker” and “Yes”),
psychosocial work factors (emotional demands, support
from colleagues, support from superiors and influence at
work) from the Copenhagen Psychosocial Questionnaire
(COPSOQ) [21], pain intensity (low back, arm/hand and
neck/shoulder), use of pain medication (“No”, “Yes, over-
the-counter” and “Yes, doctor prescribed”), diagnosed
back disease and depression (from DWECS questionnaire)
and education (10-level variable based on the first two
digits of the variable HFUDD10 from Statistics Denmark)
[22]. The reason for controlling for education is that there
may be an educational or socio-economic gradient with
fear avoidance. The reason for controlling for chronic
disease, pain-related variables, smoking, and BMI is that
individual health-related factors are likely to influence fear
avoidance beliefs. Because physical work demands and
psychosocial work factors are also somewhat associated,
we chose to control also for psychosocial work factors.

2.7 Statistical methods

Unadjusted descriptive values are presented as means
(standard deviation) and frequencies. Using general
linear models (Proc GLM, SAS version 9.4) to test associa-
tions, least square means and 95% confidence intervals
(CI) were calculated with fear avoidance as the dependent
variable (outcome variable) and physical activity at work
and during leisure as mutually adjusted independent vari-
ables (explanatory variables). Model 1 was the minimally
adjusted model controlling for age and gender. Model 2
was the fully adjusted model controlling for the same as
model 1 and additionally for lifestyle factors (BMI and
smoking), psychosocial work factors, pain intensity, use
of pain medication, diagnosed back disease, diagnosed
depression and education. The same analyses were run
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on the pain-free subgroup and the subgroup with back
disease.

3 Results

Table 1 describes the study population regarding demo-
graphics, health and work-related factors. The study pop-
ulation (n=10,427) was on average 43.5 years old (SD 11.7)
and 68% were moderately physically active during leisure
time. In regard to physical activity during work, 47% had
mainly low, 24% moderate and 29% had high physical
activity. A back disease had been diagnosed in 16% of the
respondents and the average pain intensity level (scale
0-9) in the low-back region was 2.3 (SD 2.5).

Table 2 shows the association between physical
activity during leisure time and at work with the level of
fear-avoidance (scale 0-100) for 1) the general working
population, 2) the participants with high pain and back
disease and 3) the participants with low or no pain and
no back disease. The results presented in Table 2 are
explained for the different groups below with respect to
the fully adjusted statistical model.

3.1 General working population

The average level of fear-avoidance in the general working
population was 41.7 (SD 27.3). The level decreased with an
increasing level of physical activity during leisure time (fully
adjusted model: main effect F=11.5, p<0.0001). Among
those with low, moderate and high physical activity during
leisure time fear-avoidance beliefs were 47 (95% CI 45-49),
44(95% CI42-46) and 43 (95% CI 41-45), respectively. By con-
trast, the opposite pattern was seen for physical activity at
work (fully adjusted model: main effect F=74.3, p<0.0001).
Among those with low, moderate and high physical activity
at work, fear-avoidance beliefs were 40 (95% CI 39-42), 44
(95% CI 42-46) and 49 (95% CI 48-51), respectively. Figure 1
illustrates the contrasting association between the two types
of physical activity with fear-avoidance.

3.2 Participants with back disease

Among the participants with back disease and high pain
the average level of fear-avoidance was 54.3 (SD 27.7).
There was a significant main effect of physical activity
at work (fully adjusted model: F=14.2, p<0.0001) and a
tendency of physical activity during leisure (fully adjusted
model: F=2.7, p=0.0678) for fear-avoidance. A high level
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Fig.1: Contrasting association of physical activity during leisure
time and at work with fear-avoidance.

of physical activity during leisure time as well as a low level
of physical activity at work were associated with lower
levels of fear-avoidance [46 (95% CI 39-52) and 42 (95%
CI 37-48), respectively]. A low level of physical activity
during leisure time and a high level of physical activity at
work were associated with higher levels of fear-avoidance
[53 (95% CI 46-59) and 55 (95% CI 49-61), respectively].
Based on the mean values and 95% CI, individuals having
back disease and a high level of physical activity during
work showed the overall highest level of fear-avoidance.

3.3 Pain-free participants

Pain-free participants exhibited an average level of fear-
avoidance of 38.0 (SD 26.9). There was a significant main
effect of physical activity at work (fully adjusted model:
F=9.3, p<0.0001) and during leisure (fully adjusted
model: F=4.7, p=0.0091) for fear-avoidance. The lowest
level of fear-avoidance was observed in pain-free indi-
viduals with a low level of physical activity during work
[35 (95% CI 32-38)]. The highest levels of fear-avoidance
in this subgroup were found among those with low levels
of physical activity during leisure time and high level of
physical activity at work [41 (95% CI 37-45) and 41 (95% CI
38-44), respectively].

4 Discussion

4.1 Main findings

The main finding from this study is that physical activity
during work and leisure shows contrasting associations
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with fear avoidance beliefs. While high physical activ-
ity during leisure is associated with lower levels of fear-
avoidance, high physical activity at work is associated
with higher levels of fear-avoidance. Furthermore, levels
of fear-avoidance are higher among workers with back
disease but lower in pain-free workers, compared with the
general working population.

4.2 Contrasting associations — work
and leisure

As a novel finding, physical activity during work and
leisure showed contrasting associations with fear avoid-
ance beliefs. This result may be explained by the different
requirements of the settings and levels of voluntariness
that come along with the activity tasks during leisure and
work. Previous research has provided sufficient evidence
that engaging in regular physical activity during leisure
results in multiple health benefits such as prevention of
chronic diseases [23], reduction of musculoskeletal pain
[24] and a reduced risk of premature death [23]. Addition-
ally, being physically active might also help to reduce fear-
avoidance beliefs as put forward by Nelson and Churilla
[7]. Due to the positive association between pain inten-
sity and fear-avoidance in chronic pain patients [25] both
could possibly be reduced by active physical therapy [12].
However, this seems to only apply for physical activity
during leisure time as we found that higher levels of work-
related physical activity were associated with higher levels
of fear-avoidance. The finding is in accordance with other
findings concerning the negative health effects associated
with physically strenuous work. Several studies showed
that a high physical workload is associated with a signifi-
cantly increased risk of developing work-related musculo-
skeletal disorders and long-term sickness absence [26-29].
Interventions to reduce fear-avoidance beliefs should
therefore not only focus on physical activity during leisure
time but also include adjustments of working condition
or people’s beliefs and cognitive-behavioral intentions
about work-related physical activity. However, changes
in working conditions, e.g. avoidance of monotonous
repetitive, unilateral or heavy physical work are likely to
be challenging to implement, as these are commonly job
specific. Therefore, interventions explaining and concern-
ing beliefs about the pain as well as cognitive behavior to
cope with it might be an effective solution [30]. A recent
study by Jay and co-workers [31] showed that 10 weeks
of physical-cognitive mindfulness training reduced fear-
avoidance beliefs about work-related activity by approx.
23% with a small-medium effect size (0.30 Cohen’s d) in
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a group of female laboratory technicians compared with
a reference group.

4.3 High physical work demands and fear
avoidance

The differences of fear-avoidance between low and high
physical activity categories were approximately 4 points
for leisure and 9 points for work. Thus, it may be espe-
cially important to intervene on fear-avoidance beliefs
among workers with high physical work demands.

4.4 Back disease and fear avoidance

The overall highest level of fear-avoidance in our study
was found within the subgroup of individuals with back
disease. Individuals with a combination of high levels of
physical activity at work, low levels of physical activity
during leisure time and the presence of a painful back
disease are therefore most likely to exhibit the highest
levels of fear-avoidance. Again, a combination of physi-
cal training and cognitive therapy may be useful for this
group of individuals as suggested by a recent interven-
tion study among nurses’ aides, i.e. a job group with
high physical work demands, a high prevalence of mus-
culoskeletal pain and low levels of leisure time physical
activity [32].

4.5 Pain-free individuals and fear avoidance

Pain-free individuals exhibited the overall lowest levels
of fear-avoidance, i.e. approximately 16 points lower than
the group with back disease and high pain and 3-4 points
lower than the general working population. This is in line
with a study by Houben co-workers [10], measuring pain-
related fear with a special version of the Tampa Scale
for Kinesiophobia (TSK-G) among individuals from the
general population (i.e. both with and without back com-
plaints within the previous year). The study showed that
total TSK-G scores were only slightly higher among indi-
viduals with back complaints compared to those without.
From an evolutionary perspective it can be assumed that
a certain level of fear-avoidance helps to avoid danger
and therefore serves as a protective mechanism in haz-
ardous situations. Previous studies have indicated that
fear-avoidance can be learned by direct experience, as
a result of instructions or vicarious learning [33]. Meier
co-workers [34] found differences in amygdala activity
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in healthy individuals with high and low levels of fear-
avoidance measured by TSK-G when watching video
clips of potentially harmful activities for the back. As the
amygdala plays a central role in the perception of fear
as well as in the generation of learned fear behavior [35]
such findings support the idea of learned fear-avoidance
beliefs.

4.6 Limitations and strengths

Due to the cross-sectional design we were only able to test
associations, i.e. no causal inferences can be drawn from
the results. Thus, physical activity may influence fear-
avoidance and vice versa. Because the DWECS is a ques-
tionnaire-based study the results are based on self-reports
and could be prone to bias (e.g. reporting bias). Another
limitation is that the question about leisure physical activ-
ity concerned the last year, where the question about work
concerned work activity in general. However, because
most working conditions do not change much in a year, it
is plausible that the two questions are comparable. About
half (53%) of the invited participants replied to the ques-
tionnaire, which is not an unusual response percentage in
questionnaire studies. Previously, a non-response analy-
sis found that the response percentage differed between
groups. Thus, it was lower for men than women, and
lower for job groups of shorter education [36]. A robust-
ness analysis indicated that these differences only to a
minor extent influenced job-group specific rating of the
working environment [36]. A strength of the study is that
the analyses have been controlled for a number of poten-
tial confounders such as age, gender, lifestyle, psychoso-
cial work factors, pain intensity, use of pain medication
and chronic diseases. As illustrated in Table 2, adjusting
for several potential confounders in model 2 narrowed the
differences of fear-avoidance beliefs between low and high
physical activity categories, highlighting the relevance of
controlling for these factors. Because the DWECS included
several aspects of work and health, only two out of 16
questions from the FABQ (one each of the FABQ-PA and
the FABQ-W) were used in the questionnaire, which could
reduce the validity of the individual questions. However,
both questions (“I should not do my normal work with
my present pain” and “Physical activity makes my pain
worse”) have previously been shown to have moderate
to high correlation with the full questionnaire in workers
with upper extremity injuries (r=0.65 and 0.40, respec-
tively) [17]. Furthermore, physical activity during leisure
and work showed clear associations with both questions,
as well as with the mean value of the two questions. The
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high number of participants (n=10,427) from a repre-
sentative sample of the Danish working population is an
additional strength of this study. The additional analyses
among pain-free individuals and individuals with back
disease, respectively, further confirm that the contrasting
pattern of leisure and work activity with fear-avoidance is
robust among different subgroups.

5 Conclusion

In conclusion, our study shows contrasting associations
of leisure-time and work-related physical activity with
fear-avoidance beliefs in the general working popula-
tion. This pattern remained robust among pain-free indi-
viduals and individuals with back disease, respectively.
While high physical activity at leisure is associated with
lower levels of fear-avoidance, high physical activity at
work is associated with higher levels of fear-avoidance.
Fear-avoidance beliefs are more pronounced in the sub-
group of individuals with back disease but less in pain-
free individuals.

6 Implications

There are some important practical implications of the
present study. The present results may reflect some deeply
rooted negative beliefs about pain and work in the popu-
lation. Initiatives to improve such beliefs are warranted.
On the societal level, campaigns may be a possible way
forward as these have shown to improve beliefs about
musculoskeletal pain and work [37].
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