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Abstract

Background: The fear-avoidance model is a theoretical paradigm for explaining acute and chronic pain. In this
model, pain catastrophizing plays an important role. On the other hand, self-efficacy influences whether patients
view their pain optimistically, ultimately preventing the conversion of pain into intractable pain. The aim of the
present study was to evaluate the factors that influence self-efficacy in patients with chronic pain.

Methods: Study participants included 147 outpatients (35 men, 112 women) with intractable chronic pain who
visited our hospital between September 2014 and July 2015. Their mean age was 71.0 (range 32–92) years. Pain
sites were as follows: low back, 97 patients; knee, 71 patients; shoulder, 34 patients; and hip, 15 patients. All patients
were assessed using the following measures: Numeric Rating Scale (NRS), Pain Catastrophizing Scale (PCS), Hospital
Anxiety and Depression Scale (HADS), Pain Disability Assessment Scale (PDAS), and Pain Self-Efficacy Questionnaire
(PSEQ). All participants were further divided into two groups based on median PSEQ scores (group L: PSEQ of 35
points or less, n = 74; group H: PSEQ greater than 35 points, n = 73). The factors that influenced self-efficacy in these
patients were analyzed using univariate and multiple linear regression analyses.

Results: Significant differences were observed in gender; pain duration; and NRS, PDAS, HADS, and PCS scores
between group L and group H. Multiple linear regression analysis revealed that self-efficacy was correlated with
PDAS score, HADS depression score, and pain duration.

Conclusions: Patients with longer pain duration indicated greater self-efficacy and patients with higher pain
disability and depression exhibited lower self-efficacy.
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Background
It is widely known that chronic pain results in substan-
tial medical expenses and economic loss due to pro-
longed temporary employment leaves [1–4]. The
reported worldwide prevalence of chronic pain ranges
from 13.5 to 47%, reflecting a large number of individ-
uals who experience chronic pain at any given time [1, 5,
6]. Pain chronicity has implications for the physical and
psychological functioning of patients, with their treat-
ment often complicated by psychological comorbidities

including anxiety and depression [7–9]. Vlaeyen and
Linton proposed a cognitive behavioral model of chronic
pain that has been termed the fear-avoidance model
[10]. A version modified slightly by Asmundson et al.
further includes fear and anxiety, with pain catastrophiz-
ing contributing to misinterpretation and ultimately a vi-
cious chronic pain cycle, which convert the pain into
intractable pain (Fig. 1) [11, 12]. When pain is perceived
as non-threatening, patients are likely to set confronta-
tion with pain and maintain engagement in daily activ-
ities. As this confrontation with pain, we consider that
self-efficacy serves as a protective factor against the de-
velopment of a vicious chronic pain cycle.
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Self-efficacy is defined as confidence that a patient can
successfully execute a course of action to produce a de-
sired outcome [13]. Given this definition, self-efficacy
may also determine how much effort and persistence in-
dividuals exhibit in the face of difficulties, such as
chronic pain, which may allow individuals with high
levels of self-efficacy to address their pain more directly
via pain control or management strategies [13, 14]. Self-
efficacy also allows individuals to interpret their pain
more optimistically, thus mediating the relationship be-
tween pain and disability in individuals with chronic
musculoskeletal pain. High self-efficacy is ultimately as-
sociated with lower levels of reported pain intensity, dis-
ability, and better physical functioning [15]. However,
the factors which affect self-efficacy in patients with
chronic pain remain unknown. Therefore, the objective
of the present retrospective study was to assess the fac-
tors that mediate self-efficacy in patients with intractable
chronic pain.

Methods
Participants
The present retrospective study was performed at the
author’s institution. Ethical approval was obtained from
the hospital board of ethics. Participants included 147
outpatients (35 males, 112 females) with intractable
chronic pain who visited our pain liaison outpatient
clinic between September 2014 and July 2015. Inclusion
required pain persisting longer than 3 months without

relief after conservative treatment (rest, use of a brace,
pain medication, and physical therapy). The exclusion
criteria included ongoing litigation, dementia, delirium,
or other conditions that made completing questionnaires
difficult.

Pain assessment
The Numeric Rating Scale (NRS) for pain is a reliable,
valid, and widely used tool for the self-evaluation of
chronic pain intensity [16]. NRS scores range from 0 to
10, with 0 representing no pain and 10 representing the
worst imaginable pain.

Assessment of self-efficacy
The Pain Self-Efficacy Questionnaire (PSEQ) score was
used to assess participant self-efficacy (Table 1). This is
a Likert-type 10-item questionnaire composed of items
which are scored from 0 (not at all confident) to 6 (com-
pletely confident), with total scores ranging from 0 to
60. A higher score indicates greater self-efficacy and
functioning despite ongoing pain [17]. We used the
PSEQ-J (Japanese), which has adequate psychometric
properties to support its use in both clinical and re-
search settings and is particularly associated with social
activity [18].

Assessment of pain catastrophizing
The Pain Catastrophizing Scale (PCS), which is used to
measure pain catastrophizing, is a 13-item questionnaire

Fig. 1 The fear-avoidance model for musculoskeletal pain. This figure is reprinted after obtaining permission from Springer Nature Customer
Service Centre GmbH: Springer Nature [11], copyright 2007
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composed of items assessing rumination, magnification,
and helplessness [19]. Rumination (items 8–11) refers to
“the fact that the patient cannot get the idea of pain out
of his/her head and cannot stop thinking about the pain,
” while magnification (items 6, 7, and 13) refers to “the
exaggeration of the threatening properties of the painful
stimulus,” and helplessness (items 1–5 and 12) refers to
“the estimation that the person is unable to do anything
to influence the pain.” The PCS is scored on a scale from
0 to 52, with each item rated on a 5-point scale (0: not
at all to 4: all the time). A higher score indicates a
greater degree of pain catastrophizing.

Assessment of anxiety and depression
The Hospital Anxiety and Depression Scale (HADS) was
used to assess anxiety and depression [20, 21]. The
HADS is composed of a 7-item depression scale and a
7-item anxiety scale, with each item scored from 0 to 3
and scores ranging from 0 to 21. A higher score indi-
cates the presence of depression and/or anxiety.

Assessment of physical disability
The Pain Disability Assessment Scale (PDAS) was used
to assess the degree to which intractable chronic pain in-
terfered with various activities of daily living during the
previous week [22]. The PDAS is composed of 20 items,
each rated on a 4-point scale (from 0: pain did not inter-
fere with this activity to 3: pain interfered with this activ-
ity). The PDAS scores range from 0 to 60, with a higher
score indicating greater pain-related interference.

Statistical analyses
All patients were divided into two groups based on a
median PSEQ score of 35 points. Patients with PSEQ
scores of 35 points or lesser were included in the low
PSEQ group (group L), and patients with scores greater
than 35 points were included in the high PSEQ group
(group H). Patients’ background and measured factors
were compared between the two groups using chi-

square and Mann-Whitney U tests and subjected to uni-
variate analyses. Then, factors that influenced the PSEQ
score in all patients as well as female patients were iden-
tified using multivariate linear regression analyses. Po-
tential predictive variables were included in the
multivariate model when p < 0.05 was obtained via uni-
variate analyses. A multiple regression model and 95%
confidence intervals were used to identify the factors
that significantly influenced PSEQ scores. Statistical ana-
lyses were conducted using SPSS version 23.0 (IBM Cor-
poration, Armonk, NY, USA) for Windows (Microsoft
Corporation, Redmond, WA, USA).

Results
Participants
In the present study, 147 patients with intractable
chronic pain who visited our pain liaison outpatient
clinic and completed all questionnaires were included.
Pain sites included the low back (n = 97), knee (n = 71),
shoulder (n = 34), and hip (n = 15). Patients with two or
more pain sites were also included. The mean partici-
pant age was 71.0 years (range 32–92 years), with a
mean duration from pain onset to study enrollment of
58.0 months (range 3–624 months). Table 2 shows the
background and measured variables for all participants
by gender.

Factors affecting self-efficacy
All patients were divided into two groups in accordance
with the median PSEQ scores of 35 points. Group L (<
35 points) included 74 patients, and group H (≥ 35
points) included 73 patients. Chi-square test for binary
variables and Mann-Whitney U test for continuous vari-
ables were performed to compare the two groups.
Table 3 shows the demographics of both groups. No sig-
nificant difference was found between the two groups in
age and pain site (p = 0.32 and 0.34, respectively). Signifi-
cant differences were found between the two groups in
gender, pain duration, NRS, PCS, HADS anxiety, HADS

Table 1 Pain Self-Efficacy Questionnaire

1. I can enjoy things, despite the pain.

2. I can do most of the household chores (e.g., tidying-up, washing dishes, etc.), despite the pain.

3. I can socialize with my friends or family members as often as I used to do, despite the pain.

4. I can cope with my pain in most situations.

5. I can do some form of work, despite the pain (“work” includes housework, paid and unpaid work).

6. I can still do many of the things I enjoy doing, such as hobbies or leisure activity, despite pain.

7. I can cope with my pain without medication.

8. I can still accomplish most of my goals in life, despite the pain.

9. I can live a normal lifestyle, despite the pain.

10. I can gradually become more active, despite the pain.

Each of the items is scored on a 7-point scale (0 = not at all confident, 6 = completely confident). The total score can range from 0 to 60 points
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depression, and PDAS (p = 0.02, 0.00, 0.01, 0.00, 0.00,
0.00, and 0.00, respectively).
Next, multiple stepwise linear regression analyses were

used to investigate the relationship between PSEQ scores
(the response variable) and other variables. The explana-
tory variables included gender; pain duration; and NRS,
PCS, HADS anxiety, HADS depression, and PDAS
scores. We found that PSEQ scores (y) were positively

correlated with pain duration (x1) and negatively corre-
lated with HADS depression (x2) and PDAS (x3) scores
for all patients (Table 4). These results yielded the fol-
lowing prediction formula: y = 46.74 + 0.02x1 − 1.07x2 −
0.39x3. The adjusted coefficient of determination was
0.29, and all p values were < 0.05; this indicated that the
variables chosen for analysis had good explanatory
power.
Subsequently, multiple stepwise linear regression ana-

lyses was performed to investigate the relationship be-
tween PSEQ scores (the response variable) and other
variables in female patients (n = 112). The explanatory
variables included age; pain duration; and NRS, PCS,
HADS anxiety, HADS depression, and PDAS scores. We
found that PSEQ scores (y) were positively correlated
with age (x4) and negatively correlated with HADS de-
pression (x5) and PDAS (x6) scores in female patients.
These results yielded the following prediction formula:
y = 32.98 + 0.22x4 − 1.29x5 − 0.32x6 (Table 5).

Discussion
The results of the present study indicated that lower
PDAS and lower HADS depression scores correlated
with higher PSEQ scores in patients with chronic pain.
Neither the site nor the degree of pain correlated with
PSEQ scores; however, a longer pain duration was re-
lated to higher PSEQ scores in patients with intractable
chronic pain. Moreover, advanced age was positively
correlated with PSEQ scores in female patients.
In the fear-avoidance model, pain catastrophizing initi-

ates vicious pain spiral and amplifies anxiety and depres-
sion, consequently disturbing daily activities, which
further exacerbates pain [10–12]. As a protective factor

Table 2 Patients’ background and measured parameters by gender

Total (n = 147) Male (n = 35) Female (n = 112) p value

Age (years) 71.2 ± 12.2 69.9 ± 12.7 71.6 ± 12.8 0.11

Pain duration (months) 58.0 ± 92.7 44.1 ± 71.7 62.3 ± 98.2 0.39

PSEQ (points) 35.0 ± 14.2 36.6 ± 13.4 30.0 ± 15.6 0.03*

NRS (points) 5.2 ± 1.9 5.7 ± 2.1 5.1 ± 1.8 0.16

PCS (points) 26.4 ± 11.3 27.9 ± 10.3 25.9 ± 11.6 0.46

HADS anxiety (points) 3.9 ± 3.3 4.2 ± 2.9 3.9 ± 3.4 0.29

HADS depression (points) 4.7 ± 3.5 5.3 ± 3.5 4.4 ± 3.5 0.14

PDAS (points) 20.6 ± 13.0 23.8 ± 15.7 19.6 ± 11.9 0.19

Pain site (number of patients)

Low back 97 (66.0%) 27 (77.1%) 70 (62.5%) 0.15

Knee 71 (48.3%) 13 (51.8%) 58 (37.1%) 0.13

Shoulder 34 (23.1%) 6 (17.1%) 28 (25.0%) 0.33

Hip 15 (10.2%) 2 (5.7%) 13 (11.6%) 0.31

Data are expressed as mean ± standard deviation or number (percentage)
PSEQ Pain Self-Efficacy Questionnaire, NRS Numeric Rating Scale, PCS Pain Catastrophizing Scale, HADS Hospital Anxiety and Depression Scale, PDAS Pain Disability
Assessment Scale
Asterisks show statistical significance, *p < 0.05

Table 3 Univariate analyses for patients’ background and
measured variables

Group L (n = 74) Group H (n = 73) p value

Age (years) 70.2 ± 13.4 72.2 ± 12.0 0.32

Gender (male/female) 24/50 12/61 0.02*

Pain duration (months) 36.7 ± 44.3 66.2 ± 80.5 0.00**

PSEQ (points) 23.2 ± 9.6 46.4 ± 6.2 0.00**

NRS (points) 5.6 ± 2.0 4.8 ± 1.8 0.01*

PCS (points) 29.8 ± 10.4 22.9 ± 11.2 0.00**

HADS anxiety (points) 4.8 ± 3.6 3.1 ± 2.6 0.00**

HADS depression (points) 6.1 ± 3.7 3.2 ± 2.4 0.00**

PDAS (points) 24.1 ± 13.9 17.0 ± 11.0 0.00**

Pain site (number of patients)

Low back 54 (73.0%) 43 (58.9%) 0.07

Knee 30 (40.5%) 41 (56.2%) 0.06

Shoulder 19 (25.7%) 15 (20.5%) 0.46

Hip 8 (10.8%) 7 (9.6%) 0.80

Data are expressed as mean ± standard deviation or number (percentage)
PSEQ Pain Self-Efficacy Questionnaire, NRS Numeric Rating Scale, PCS Pain
Catastrophizing Scale, HADS Hospital Anxiety and Depression Scale, PDAS Pain
Disability Assessment Scale
Asterisks show the statistical significance, *p < 0.05, **p < 0.01
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against this vicious pain spiral, confrontation, which was
assessed via PSEQ in this study, serves an important
role. Previous reports suggested that self-efficacy reflects
reciprocity between the self and environment [23], low
self-efficacy discourages new undertakings, the continu-
ing lack of mastery experiences may reinforce percep-
tions of personal inefficacy over time, and high self-
efficacy encourages the pursuit of new challenges [14].
In the present study, it was found that the elderly, par-
ticularly the female elderly, may learn how to cope with
pain in their daily life and exhibit high PSEQ scores.
Higher self-efficacy also correlated with diminished
pain-related disability in chronic pain patients [15]. The
present study also suggested that high self-efficacy corre-
lated with a lower level of pain-related disability. Our
previous study reported that the main goal of treatment
in the pain liaison outpatient clinic was not pain relief,
but rather improved activities of daily living and quality
of life, and depression was a risk factor for prolonged
pain [24]. In this study, depression was identified as a
factor that inhibited self-efficacy.
Our previous report also focused on PCS [25] for

assessing pain catastrophizing, which initiates a vicious
pain spiral in the fear-avoidance model. In the present
study, PSEQ and PCS scores were independent factors
in patients with intractable chronic pain, indicating that
self-efficacy and pain catastrophizing may coexist inde-
pendently. We consider that patients with intractable
chronic pain should be treated based on the bidirection-
ality of self-efficacy and pain catastrophizing.
Cognitive behavioral therapy (CBT) is a mode of psy-

chotherapy to treat depression, and multidisciplinary
CBT-based treatments have also been introduced in psy-
chosocial fields and chronic pain [26–28]. CBT is con-
sidered to increase self-efficacy by providing graded
mastery experiences, vicarious learning, and verbal

persuasion [17, 29] and improves outcomes in patients
with intractable chronic pain. Given these findings,
treatments focused on improving the psychological sta-
tus of patients with depression may enhance self-efficacy
and thus, decrease chronic pain impairments.
While it offers some significant benefits to the field,

the present study also has some limitations, which war-
rant discussion. First, patient outcomes were evaluated
only at a single time point, including patients in various
phases of therapy. There may be an influence of treat-
ment phase on the reported outcomes. Second, given
that patients who experienced prolonged pain were usu-
ally treated previously at another hospital, pain duration,
which predicted self-efficacy here, was inferred. Asses-
sing the exact therapy period and the context of treat-
ment was challenging and thus served as a further,
related limitation of the present study. Third, patients
who experienced pain for less than 3 months were not
included in the present study and were thus not assessed
for self-efficacy or pain improvements. We predict that
patients with high self-efficacy who experienced a short
duration of pain may have experienced more immediate
improvements in their pain with any treatment and thus
have finished their treatment. Excluding these patients
and their clinical courses is a further limitation of the
present study. Further prospective study would be
needed to prove the relationship between self-efficacy
and pain duration.

Conclusions
This present study demonstrated that higher self-efficacy
was correlated with lower pain disability and depression.
Further, multidisciplinary therapy, for example, includ-
ing physical therapy to improve activities of daily living
and cognitive behavioral psychological therapy to relieve
depression, may improve self-efficacy and thus, result in

Table 4 Correlations between measured variables and PSEQ scores

Variable Partial regression coefficient Standard error T-score p value

HADS depression − 1.07 0.31 − 3.42 0.00

PDAS − 0.39 0.08 − 4.67 0.00

Pain duration 0.02 0.01 2.05 0.04

Constant term 46.74 2.14 21.87 0.00

PSEQ Pain Self-Efficacy Questionnaire, HADS Hospital Anxiety and Depression Scale, PDAS Pain Disability Assessment Scale

Table 5 Correlations between measured variables and PSEQ scores in female patients

Variable Partial regression coefficient Standard error T-score p value

HADS depression − 1.29 0.36 − 3.62 0.00

PDAS − 0.32 0.11 − 2.85 0.00

Age 0.22 0.10 2.24 0.03

Constant term 32.98 6.79 4.86 0.00

PSEQ Pain Self-Efficacy Questionnaire, HADS Hospital Anxiety and Depression Scale, PDAS Pain Disability Assessment Scale
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improved outcomes in patients with intractable chronic
pain.
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