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Abstract
Background: Frozen shoulder is a painful glenohumeral joint condition. Pain-related beliefs are recognized drivers of
function in musculoskeletal conditions. This cross-sectional study investigates associations between pain-related beliefs
and arm function in frozen shoulder.
Methods: Pain intensity, arm function (Disabilities of the Arm, Shoulder and Hand Questionnaire (DASH)), pain
catastrophizing (Pain Catastrophizing Scale (PCS)), pain-related fear (Tampa Scale for Kinesiophobia (TSK-11)) and
pain self-efficacy (Pain Self-Efficacy Questionnaire (PSEQ)) were administered in 85 persons with frozen shoulder.
Correlation analyses assessed associations between pain-related beliefs and arm function. Regression analysis calculated
the explained variance in arm function by pain-related beliefs.
Results: Pain-related fear, pain catastrophizing and pain self-efficacy were significantly associated with arm function
(r ¼ 0.51; r ¼ 0.45 and r ¼ 0.69, all p < .0001, respectively). Thirty-one percent of variance in arm function was
explained by control variables, with pain intensity being the only significant one. After adding TSK-11, PCS and PSEQ
scores to the model, 26% extra variance in arm function was explained, with significant contributions of pain intensity,
pain-related fear and pain self-efficacy (R2 ¼ 0.57).
Conclusions: Attention should be paid towards the negative effect of pain-related fear on outcomes in frozen shoulder
and towards building one’s pain self-efficacy given its protective value in pain management.
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Introduction
Frozen shoulder (FS) is a disorder at the glenohumeral joint, characterized by pain during active and
passive joint movements (often severe), night pain
and decreased active and passive joint motion.1,2
Movement restrictions generally occur in all movement planes, with more pain towards the end of the
available joint motion and with more external rotation restrictions in elevated arm positions.2 Therefore,
FS highly interferes with the independent performance of activities of daily living.2 While an incidence
of FS of up to 5% is reported in the general population,2 exact incidence and prevalence rates are
unknown given the lack of clear diagnostic criteria

for FS.3 Structural changes are traditionally described
as the main cause for the clinical features of FS.
However, recent research additionally postulates
muscle guarding as an underlying reason for
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decreased glenohumeral motion in FS, implicating
that psychological factors such as anxiety or painrelated fear might be related to decreased motion.4
Although FS is described in relation to diabetes, thyroid disorders, cardiovascular diseases and
Dupuytren disease, a signiﬁcant number of individuals are still diagnosed with idiopathic FS.5 This indicates that the exact patho-etiological mechanisms
underlying the development of FS are poorly understood. Therefore, the diagnosis of FS is based on clinical features, i.e. by investigating the pain and
shoulder range of motion, and treatment is mainly
symptomatic, i.e. by addressing pain intensity and
stiﬀness.6,7
FS is historically described as a self-limiting disease,
evolving through diﬀerent phases with eventually a
recovery within 12 to 18 months.8,9 However, mild
symptoms may persist for several years in small
groups of people with FS, with patients with diabetes
mellitus having the worse outcomes.10,11 In this context,
qualitative research revealed that apart from pain, the
reduced function resulting from the inability to use the
arm normally in their daily lives is an important concern
for persons with FS.12 Therefore, it is suggested that the
identiﬁcation of the factors leading to a reduced arm
function is critical to optimize the medical and physiotherapeutic management for persons with FS.
Recently, several systematic reviews have shown an
association between pain-related beliefs and disability
in persons receiving either surgery, conservative medical or physiotherapy treatment for shoulder pain.13–15
Pain self-eﬃcacy was recognized as an important factor
associated with arm function, assessed by the Shoulder
Pain and Disability Index (SPADI) and Quick
Disabilities of the Arm, Shoulder and Hand
Questionnaire (QuickDASH), in persons who received
physiotherapy for their shoulder complaint.16,17 This
indicates that a person’s perceived function may be
related to the conﬁdence he/she has in performing a
task or activity despite pain.16,17 Regarding beliefs
related to the fear-avoidance model (FAM) of pain,
i.e. pain catastrophizing and pain-related fear, inconclusive results regarding their role in perceived arm function
following shoulder treatment were reported.18–20 Of
importance, none of the studies outlined in the systematic reviews included a sample of persons with FS. Given
the recently proposed contribution of muscle guarding
underlying the glenohumeral movement restrictions in
persons with FS, together with the clinical signs of
severe and long-lasting pain and dysfunction, it is
important to examine the extent to which protective
versus unhelpful pain-related beliefs may be underlying
a reduced arm function in persons with FS.
Gaining insights in the extent to which pain-related
beliefs contribute to variance in arm function in
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persons with FS would be informative for clinical
practice, by providing medical and physiotherapeutic
management opportunities. The aim of this study is
therefore to explore the association between painrelated beliefs and perceived arm function in persons
with FS. Secondary, this study aims to explore the
variance in perceived arm function that can be
explained by pain-related beliefs in persons with FS.
It is hypothesized that pain-related fear, pain catastrophizing and pain self-eﬃcacy are associated with
perceived arm function, and that they will explain a
signiﬁcant proportion of the variance in perceived
arm function in persons with FS.

Methods
Participants
Participants in this study were recruited by the
researchers via orthopedic surgeons, private general
practitioners’ and physical therapists’ practices in
Belgium (period of recruitment February 2017–
December 2018). Individuals were included when they
were adults with unilateral, clinically diagnosed FS.
Therefore, they needed to have a passive range of
motion restriction (measured using goniometry) at the
aﬀected shoulder of 25% or more in at least two directions in comparison to the unaﬀected shoulder, plus an
external rotation restriction at the aﬀected shoulder of
at least 50% when compared to the unaﬀected side.2
Additional criteria were: pain and restricted range of
motion present for at least two months, reaching a plateau or becoming worse2 and a gradual onset of pain
and stiﬀness. Participants had to be able to ﬁll in questionnaires in Dutch. Participants were excluded in case
they already received a surgical procedure for their FS
or had a systemic or neurological disease. All participants provided written informed consent before participation, as approved by the Medical Ethical Committee
of Jessa Hospital Belgium. The procedures conformed
to the Helsinki Declaration.

Procedure
During the consultation, all persons who met the inclusion
criteria received information about the study. A member
of the research team who was on the recruitment site
veriﬁed the inclusion criteria, provided additional information when needed and asked the eligible persons to read
and sign the informed consent form when they were willing to participate. Participants ﬁlled in the questionnaires
immediately following their consultation, in a quiet room.
Once completed, a researcher reviewed the questionnaire
to conﬁrm there were no missing answers. Participants did
not receive any ﬁnancial compensation.
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Measures

Statistical analysis

Sociodemographic information was collected (age, sex,
race, aﬀected side, duration of symptoms) and the following validated questionnaires were completed by
each participant.

Statistical analysis was performed using JMP Pro
(12.0, SAS Institute Inc., Cary, USA). Baseline data
were analyzed to describe participants’ characteristics. Data normality was veriﬁed using the Shapiro–
Wilt test. To determine the association between painrelated fear, pain catastrophizing, pain self-eﬃcacy
and perceived arm function, Pearson (normal data
distribution) or Spearman (not normally distributed
data) correlation coeﬃcients were calculated.
Correlation coeﬃcients of 0–0.29 were considered
very weak; 0.3–0.49 weak; 0.5–0.69 moderate, 0.7–
0.89 high; 0.9–1.0 very high.30 The contribution of
pain-related fear, pain catastrophizing and pain selfeﬃcacy to the variance in perceived arm function was
assessed using a multiple linear regression model with
the DASH score as dependent variable. Multiple control variables (sex, age, pain intensity, duration of
symptoms) were ﬁrst added to the model to examine
the variance in perceived arm function determined by
the control variables. Thereafter, measures of painrelated fear (TSK-11), pain catastrophizing (PCS)
and pain self-eﬃcacy (PSEQ) were added to the control variables to assess their contribution to the variance in perceived arm function. Parameter estimates
and adjusted coeﬃcients of determination (R2
adjusted) were calculated. Assumptions for linear
regression were checked.

Disability of the Arm, Shoulder and Hand Questionnaire21,22.
The Disabilities of the Arm, Shoulder and Hand
Questionnaire (DASH) is a 30-item, self-report questionnaire developed to measure the disability experienced by
people with disorders in the upper limb. Each item is
scored on a ﬁve-point Likert scale. Response options
for each item range from ‘‘no diﬃculty’’ to ‘‘unable’’.
Scores are expressed as a percentage, where 0% represents no disability and 100% represents maximum disability. In the present study, the DASH was used to
assess perceived arm function.
Tampa Scale for Kinesiophobia23,24. The Tampa Scale for
Kinesiophobia (TSK-11) is a shortened version of the
original 17-item TSK-11. This 11-item questionnaire
measures the extent to which a person believes that physical activity or movement may lead to (re)-injury.
Patients rate each item on a four-point Likert scale,
with scoring alternatives ranging from ‘‘strongly disagree’’ to ‘‘strongly agree’’. Scores range from 11 to 44
with a higher score reﬂecting greater pain-related fear.
Pain Catastrophizing Scale25,26. The Pain Catastrophizing
Scale (PCS) is a 13-item scale to quantify negative
thoughts that may be experienced in the presence of
pain. Each question is scored on a ﬁve-point Likert
scale (from ‘‘not at all’’ to ‘‘always’’). The total score
of the PCS ranges between 0 and 52 with a higher score
indicating greater pain catastrophizing.27
Pain self-efficacy questionnaire28. The Pain Self-Eﬃcacy
Questionnaire (PSEQ) is a 10-item scale which assesses
a person’s conﬁdence in the ability to perform a task or
activity, despite the pain. Each item is scored on a
seven-point Likert scale (from ‘‘not at all conﬁdent’’
to ‘‘completely conﬁdent’’). The total score ranges
from 0 to 60 with a higher score representing greater
pain self-eﬃcacy beliefs.
Numeric Pain Rating Scale29. The Numeric Pain Rating
Scale is an 11-point numeric rating scale, to indicate
the shoulder pain intensity, with 0 ¼ no pain at all
and 10 ¼ worst imaginable pain. Participants were
asked to score their average shoulder pain intensity
over the last week.

Results
Participants
A convenience sample of 85 persons (mean age (SD):
55.2 (7.0); 59 women (69%)) participated in this
study. The mean duration of complaints (SD) was
4.6 (2.3) months. The dominant side was the aﬀected
side in 30 participants (35%) and all participants were
Caucasian. The mean pain intensity (SD) was 5.6 out
of 10 (2.5).

Scores on the series of questionnaires
In Table 1, an overview of the scores on the patientreported questionnaires is provided.

Results of the correlation analyses
Highly signiﬁcant moderate associations were found
between pain-related fear and pain self-eﬃcacy and perceived arm function (r ¼ 0.51, p < .0001 and r ¼  0.69,
p < .0001, respectively). A highly signiﬁcant weak relation was found between pain catastrophizing and perceived arm function (r ¼ 0.45, p < .0001). A correlation
matrix is given in Table 2.

De Baets et al.
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Table 1. Participants’ outcomes on the questionnaires (n ¼ 85).
Perceived arm function
(DASH – range 0–100)
Pain intensity
(VAS 0–10), mean (SD)
Pain-related fear
(TSK-11 – range 11–44)
Pain self-efficacy
(PSEQ – range 0–60)
Pain catastrophizing
(PCS – range 0–52)

Mean (SD)

41.1 (18.7)

Range

3–77

Mean (SD)

5.6 (2.2)

Range

2–10

Mean (SD)

24.2 (6.1)

Range

13–38

Mean (SD)

46.9 (11.9)

Range

21–60

Mean (SD)

13.8 (9.8)

Range

0–38

DASH: Disability of the Arm, Shoulder and Hand Questionnaire; VAS:
Visual Analogue Scale; TSK-11: Tampa Scale for Kinesiophobia; PSEQ:
Pain Self-Efficacy Questionnaire; PCS: Pain Catastrophizing Scale.

Table 2. Correlation matrix indicating the relation between
perceived arm function and pain-related beliefs, and the relation
among the different pain-related beliefs.
DASH
DASH

TSK-11
0.51*

TSK-11

0.51*

PCS

0.45*

0.55*

0.69*

0.46*

PSEQ

PCS

PSEQ

0.45*

0.69*

0.55*

0.46*
0.58*

0.58*

DASH: Disability of the Arm, Shoulder and Hand Questionnaire; VAS:
Visual Analogue Scale; TSK-11: Tampa Scale for Kinesiophobia; PSEQ:
Pain Self-Efficacy Questionnaire; PCS: Pain Catastrophizing Scale.
*p < .0001.

Results of the regression analyses
The results of the regression analyses are presented in
Table 3. By only including control variables in the
model, 31% of the variance in function was explained.
Pain intensity was the only signiﬁcant control variable
in the model, with increased pain intensity associated
with reduced perceived arm function. When painrelated fear, pain catastrophizing and pain self-eﬃcacy
were added to this model, pain-related fear and pain
self-eﬃcacy were identiﬁed as signiﬁcant contributors
to the variance in perceived arm function, next to
pain intensity. The model explained a total of 57% of
the variance in perceived arm function.

Discussion
The aim of this study was to examine whether perceived
arm function in a sample of persons with FS was associated with pain-related fear, pain catastrophizing and
pain self-eﬃcacy. For that purpose, these pain-related
beliefs were included as independent variables in
a regression analysis, together with demographics (duration of symptoms, age, sex) and pain intensity, as these
control variables have been shown to be associated with
arm function in the existent literature.31 Each painrelated belief was signiﬁcantly associated with perceived
arm function, and pain-related fear and pain selfeﬃcacy furthermore signiﬁcantly explained an additional proportion of variance in function (26%). The
results thereby conﬁrm our hypothesis, and highlight
that apart from pain intensity, beliefs towards pain or
painful activities are also associated with perceived arm
function.
Within the FAM, catastrophic thoughts about pain
following a pain experience are believed to be a precursor for pain-related fear and avoidance behavior. This
avoidance behavior in turn can lead to decreased function.32 Given the cross-sectional design of this study, it
is not possible to infer a causal relationship between
pain-related beliefs and perceived function. However,
it is clear that patients’ perception of their ability to
perform an activity is not only associated with the individual’s level of pain but also with the negative beliefs
about pain, and with the individual’s belief that the
activity can cause pain or do harm.
Regarding pain catastrophizing, studies have
shown a cutoﬀ value of 30 on the PCS to be associated
with clinical relevance.27 The average PCS score of
13.8 (9.8) in this sample is thus considered very low,
which might indicate that persons with FS do not
generally show these catastrophic interpretations
regarding the pain experience.27 Coronado et al.
revealed in a cross-sectional study in persons with
unilateral shoulder pain that optimism moderated
the eﬀect of pain catastrophizing on shoulder function.33 Similarly, Hood et al. reported that low
levels of hope and optimism were associated with
increased pain catastrophizing during a cold-pressure
task.34 It is possible that the fairly predictable course
of the recovery of the FS created hope and optimism
in this sample of persons with FS, leading to the low
scores on the PCS and the fact that pain catastrophizing did not signiﬁcantly explain variance in perceived
arm function. Additionally, the relatively short mean
duration since the FS diagnosis in this study sample
(i.e. 4.5 months) might be related to higher levels of
optimism and lower levels of pain catastrophizing.
However, since this is the ﬁrst study assessing catastrophic thoughts about pain in persons with FS,
results should be conﬁrmed in future studies.
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Table 3. Regression model indicating the variance in perceived arm function explained by control variables and pain-related beliefs in
persons with frozen shoulder.
Regression model

Variables

Model with control
variables

Control variables þ TSK-11,
PCS and PSEQ

VIF

R2

R2 adj

0.12

1

0.34

0.31

0.01

0.96

1

0.05

0.56

1.1

0.61

0.57

Std Beta

p-Value

Sex

0.14

Age
Duration of symptoms
Pain intensity

0.56

<0.0001

Sex

0.09

0.21

1.1

Age

0.04

0.52

1.1

0.04

0.53

1.1

Duration of symptoms

1

Pain intensity

0.29

0.0005

1.3

TSK-11

0.23

0.01

1.6

PCS

0.09

0.35

1.9

<0.0001

1.7

PSEQ

0.5

R2 adj

0.26

DASH: Disability of the Arm, Shoulder and Hand Questionnaire; VAS: Visual Analogue Scale; TSK-11: Tampa Scale for Kinesiophobia; PSEQ: Pain SelfEfficacy Questionnaire; PCS: Pain Catastrophizing Scale; VIF: variance inflation factor.

Results on the association between pain-related fear
and function are conﬂicting in the shoulder-related literature. Clausen et al. found no predictive value of
TSK-11 scores on SPADI-function,20 and Lentz et al.
reported that pain-related fear only explained a very
small amount of the variance (3%) in SPADI scores
in persons with unilateral shoulder pain.19 In contrast,
our results are in line with the results reported by
Kromer et al. who reported a predictive value of
pain-related fear, measured with the fear-avoidance
beliefs questionnaire, on disability in persons with subacromial pain.18 In their study, pain-related fear
explained an additional 9% of the variance in function
scores beyond age, sex and pain intensity.18 The avoidance or the fearful reaction towards the performance of
painful activities might be interpreted as a normal reaction to persistent pain.35 Given that persons with FS
have movement restrictions in all movement planes for
a long duration, with typically high levels of pain
increasing towards the end of the available range of
motion,2 it is not surprising that pain and pain-related
fear account for variance in arm function in persons
with FS.
The strongest association with perceived arm function was found for pain self-eﬃcacy. The self-eﬃcacy
construct is described by Bandura in 1977 within the
social cognitive theory as a person’s belief in his/her
ability to succeed in speciﬁc situations or to accomplish

a task.36 According to Bandura’s theory, people with
high self-eﬃcacy are conﬁdent in their abilities, and are
therefore more likely to approach challenging tasks or
activities as something to accomplish or to succeed in,
rather than as something to fear or avoid.37 Pain selfeﬃcacy beliefs include beliefs regarding the ability to
control both pain and the negative emotions associated
with it, to perform daily activities (household, work
activities) despite the pain, to implement advice from
healthcare professionals and to deﬁne individual needs,
goals and preferences.38 The strong association between
arm function and pain self-eﬃcacy indicates that the
individual’s perception or belief in his/her abilities is
related to the functioning of the arm to a large
extent. It must however be acknowledged that the
high association with the disability measure in the current study may be somewhat inﬂated by item overlap,
as some of the DASH items resemble items on the
PSEQ, but in the opposite direction. For example,
items 1, 4 and 7 of DASH on abilities to open a jar,
to prepare a meal and to do heavy household chores
might resemble item 2 of the PSEQ on the conﬁdence to
do most of the household chores (e.g. tidying-up, washing dishes, etc.) despite the pain. Item 23 of DASH
which asks whether limitations at work or during
other regular daily activities were experienced as a
result of arm, shoulder or hand problems is potentially
similarly interpretable as item 5 of PSEQ, measuring
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the conﬁdence to do some work, despite the pain. In
order to explore the potential eﬀect of the item overlap
between DASH and PSEQ, we removed items 2 and 5
from the PSEQ and calculated the explained variance in
arm function by the control variables, TSK-11 scores,
PCS scores and the adjusted PSEQ score again. R2 was
in this case 55% instead of 57%, and the same standard
Beta for PSEQ was found, indicating that the item
overlap had only a limited eﬀect on the explained variance in function.

Limitations
Since the exact etiology of FS is still unknown, there is
no gold standard for the diagnosis of this condition
which is, therefore, primarily based on clinical criteria.2,39 Moreover, the diﬀerentiation of FS from
other shoulder disorders is diﬃcult in the initial
stage.1 Since we only included patients with a gradual
onset of symptoms, which were stable or got worse, and
were present for longer than two months, it is unlikely
that we recruited persons with a shoulder condition
other than FS. Furthermore, we did not use any physical tests for the assessment of arm functioning, but
relied on self-report (DASH). Since perceived and
actual functioning may diverge signiﬁcantly in diﬀerent
musculoskeletal complaints,40 the results of the eﬀects
of pain-related beliefs on reported function should be
interpreted with caution. Furthermore, given the lack
of physical variables in the reported prediction model,
the reported explained variance in perceived arm function should be interpreted with care as this might overestimate the role of pain beliefs in this population.
Given the cross-sectional design of this observational
study, no conclusions can be drawn with regard to how
pain-related beliefs evolve during the clinical course of
persons with FS. Therefore, the cause–consequence
relationship between pain intensity, pain-related beliefs
and potential persistent disability is not clear at this
moment.

Clinical implications and future research
Healthcare professionals need to acknowledge the value
of pain-related fear and pain self-eﬃcacy in the assessment of persons with FS, as these pain-related beliefs
may be associated with disability. Therefore, these
constructs should be included in the regular assessment
of persons with FS in medical and physiotherapy
care. Screening tools which support a multidimensional
examination such as the modiﬁed version of the STarT
Back Screening Tool,41 the Örebro Musculoskeletal
Pain Screening Questionnaire-short version42 or the
Optimal Screening for Prediction of Referral and
Outcome Yellow Flag Assessment Tool can be used.43
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Other validated questionnaires recording one or several
pain-related beliefs that can be used in clinical practice
are the TSK, the PCS, the PSEQ or the recently developed Fear-Avoidance Component Scale,23,27,28,44 which
assesses all cognitive, emotional and behavioral components related to the updated version of the FAM.44
Apart from the relation between pain-related beliefs
and perceived arm function, it would be of interest to
assess the relation between objectively measured arm
function and pain-related beliefs in future studies in
order to limit the possible confounding eﬀect of similarities in the questionnaires on perceived arm function
and self-eﬃcacy. Furthermore, investigating the association between maladaptive pain-related beliefs and
eﬀective avoidance behavior in terms of adapted
motor behavior (i.e. adapted glenohumeral and scapulothoracic range of motion, and altered muscle activation patterns) in persons with FS might additionally
explain the relationship between pain-related beliefs
and reduced arm function.
Regarding the management options for persons with
FS, a recent systematic review indicated a gap in the
literature towards the non-surgical management of
FS.45 In other musculoskeletal pain conditions, such
as nonspeciﬁc low back pain, pain-related beliefs are
identiﬁed as mediating factors for treatment success.46
Therefore, it is of interest to assess the value of management strategies accompanied by biopsychosocial
interventions which create awareness for the association between pain-related beliefs and perceived arm
function, and to prepare patients with inadequate
pain-related beliefs for what they can expect regarding
their recovery (understanding pain, unhelpful thoughts,
coping styles and goal setting).47–49 It is furthermore
relevant to assess the value of self-management support
and well-guided physical activity in the management of
FS, as an important eﬀect of self-management support
and supported physical activity interventions is
assumed to be the improvement of an individual’s
pain-related beliefs and a patient’s independence to
manage his/her complaints.50,51 From that point of
view, it is advisable to additionally investigate the
eﬀect of physical activity interventions, based on
individual goal-setting and preferences, as a reinforcement strategy in the (self-)management of pain and
function in persons with FS. In this context, it is of
additional importance to acknowledge the value of
behavioral change techniques to improve self-eﬃcacy
beliefs.52,53

Conclusion
This is the ﬁrst study assessing pain-related beliefs in
a sample of persons with FS. In addition to pain intensity, pain-related fear and pain self-eﬃcacy were
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shown to signiﬁcantly explain variance in perceived arm
function in persons with FS. These results indicate that
the assessment of persons with FS should take these
constructs into account in order to optimize the medical, psychological and physiotherapeutic management
of FS.
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