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HIGHLIGHTS

® The Pain Self-Efficacy Questionnaire (PSEQ) has strong psychometric properties.
® Most PSEQ items perform well in item response theory analysis.

® [tem 7 (coping without medication) performed poorly but has clinical utility.

e The PSEQ is a useful tool for assessing self-efficacy in people with pain.
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Background and aims: The Pain Self-Efficacy Questionnaire (PSEQ) is a 10-item instrument designed to
assess the extent to which a person in pain believes s/he is able to accomplish various activities despite
their pain. There is strong evidence for the validity and reliability of both the full-length PSEQ and a
2-item version. The purpose of this study is to further examine the properties of the PSEQ using an item
response theory (IRT) approach.
Methods: We used the two-parameter graded response model to examine the category probability
curves, and location and discrimination parameters of the 10 PSEQ items. In item response theory,
responses to a set of items are assumed to be probabilistically determined by a latent (unobserved) vari-
able. In the graded-response model specifically, item response threshold (the value of the latent variable
for which adjacent response categories are equally likely) and discrimination parameters are estimated
for each item. Participants were 1511 mixed, chronic pain patients attending for initial assessment at a
tertiary pain management centre.
Results: All items except item 7 (‘I can cope with my pain without medication’) performed well in IRT
analysis, and the category probability curves suggested that participants used the 7-point response scale
consistently. Items 6 (‘I can still do many of the things I enjoy doing, such as hobbies or leisure activity,
despite pain’), 8 (‘I can still accomplish most of my goals in life, despite the pain’) and 9 (‘I can live a
normal lifestyle, despite the pain’) captured higher levels of the latent variable with greater precision.
Conclusions: The results from this IRT analysis add to the body of evidence based on classical test theory
illustrating the strong psychometric properties of the PSEQ. Despite the relatively poor performance of
Item 7, its clinical utility warrants its retention in the questionnaire.
Implications: The strong psychometric properties of the PSEQ support its use as an effective tool for
assessing self-efficacy in people with pain.

© 2016 Scandinavian Association for the Study of Pain. Published by Elsevier B.V. All rights reserved.

Keywords:

Pain self-efficacy

Item response theory

Pain Self-Efficacy Questionnaire

1. Introduction

The Pain Self-Efficacy Questionnaire [1,2] is a 10-item instru-
ment designed to assess the extent to which a person in pain
believes s/he is able to accomplish various activities despite their
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pain. There is evidence for the reliability and validity of the original
English-language version, including its ability to predict disability
associated with pain, attrition and functional changes after pain
management programmes | 1] and several translated versions have
been used [3-7].

Further evidence for the validity of the PSEQ and its short form
may be gleaned from an item response theory (IRT) approach
(see [8,9]), in which responses to a set of items are assumed
to be probabilistically determined by a latent (unobserved) vari-
able. Whereas classical methods like factor analysis and internal
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consistency focus on inter-item associations, and therefore are
most informative at the questionnaire or sub-scale level, IRT is
more informative about properties of individual items. In the case
of the PSEQ, an IRT model posits that as the level of self-efficacy
(operationalised as some aggregate of all of the items) increases,
the response to each item increases along its seven-point response
scale. Di Pietro, Catley, McAuley, Parkitny, Maher, Costa, Macedo,
Williams and Moseley [10] conducted Rasch analysis, a method
mathematically equivalent to a one-parameter IRT model, on the
PSEQ using 600 individuals with low back pain. They found that
the PSEQ performed adequately against several criteria, including
unidimensionality, internal consistency and absence of item bias.
A two-parameter model, on the other hand, allows examination of
the differences in ability to discriminate between high- and low-
scoring individuals.

A further question IRT can address is whether respondents use
the PSEQ’s seven-point response scale as intended. Specifically,
consistent use of the response scale would be indicated by the
observation that as level of self-efficacy increases, the response
to each item changes from a lower response category to a higher
one, i.e., those very low on self-efficacy (as an aggregate of all
items) should be most likely to choose response option 0 (“Not
at all confident”), those very high on self-efficacy should be most
likely to choose 6 (“Completely confident”), and each of the other
five response options should be the most likely for some value of
self-efficacy. This relation may not hold if, for example, respon-
dents have difficulty discriminating between consecutive response
options, which may occur when there are many such options.
Thus, IRT can provide evidence regarding whether respondents
use the response categories in the desired manner, and therefore
provide a recommendation about whether fewer categories should
be used. Di Pietro et al. [10], using Rasch analysis, found evidence
for appropriate category ordering in the PSEQ, but presented
average curves rather than curves for individual items, finding a
disordered item threshold involving the second response category.
Whereas the Rasch model assumes that the extent to which items
can discriminate between respondents high and low on the level
of the latent variable is constant, there are less constrained IRT
models that allow discriminative ability to vary, so it would be
instructive to examine whether such a model supports the use of
seven response categories.

Nicholas, McGuire and Asghari [11] proposed a short form for
the PSEQ, consisting of two items: ‘I can do some form of work,
despite the pain (“work” includes housework and paid and unpaid
work)’ and ‘I can live a normal lifestyle, despite the pain’. These
items were selected for the short form on the basis of item-
total correlations, item-disability correlations (using the modified
Roland Morris Disability Questionnaire [12]), responsiveness, con-
tribution to total score variance, and construct validity. IRT can
provide additional information regarding location and discrimina-
tion parameters that can further inform short form development.

The overarching purpose of the present study is re-analyse
Nicholas et al.’s [11] data using a two-parameter IRT model, which
supplements validation research already conducted. This study
extends the work of Di Pietro et al. [10] by examining the thresh-
old and discrimination parameters for each PSEQ item. We also
addressed Di Pietro et al.’s [10] call to examine the properties of
the PSEQ for patients in tertiary care and with other pain sites, not
just back pain.

2. Materials and methods
2.1. Instrument

The PSEQ has 10 items designed to assess the strength and gen-
erality of a patient’s beliefs about his/her ability to accomplish

various activities despite pain. Participants rate each item on a 0
(“Not at all confident”) to 6 (“Completely confident”) scale. Item
scores are summed to provide a score with a possible range of 0-60,
where higher scores indicate stronger self-efficacy. Previous psy-
chometric analyses have provided evidence for a single factor with
high internal consistency [1].

2.2. Participants

The participants were 1511 patients attending for initial assess-
ment at a tertiary pain management centre in Sydney, Australia.
Table 1 presents the demographic and clinical characteristics of the
sample. This analysis was conducted on the same data set reported
by Nicholas et al. [11].

2.3. Statistical methods

Item response theory (IRT) describes the relation between an
unobserved (latent) variable (in this case, pain self-efficacy) and
responses to items designed to assess that variable. Specifically, the
probability of an individual’s response to an item is determined by
their value on the latent variable and properties of the item.

For the present analysis we used Samejima’s two-parameter
graded response model [13]. In this model, the observed responses
to polytomous items (i.e., items with more than two response
options) are assumed to be a logistic function of the latent vari-
able; the probability of responding with a higher response option
increases as the level of the latent variable increases. Two item
parameters were estimated for each item in this model: (a) dif-
ficulty, or location along the continuum of values of the latent
variable; and (b) discrimination, or ability to differentiate between
those scoring high and low on the latent variable. (Note that the
Rasch model, as used by Di Pietro et al. [10], allows estimation of
location, but holds discrimination constant across items.)

IRT analysis was conducted using the grm() function of the Itm()
package [14] in R. The analysis allows examination of the location
and discrimination parameters of each item and provides category
probability curves to determine whether any items exhibited prob-
lems with the ordering of item response category thresholds (i.e.,
the value of the latent variable for which adjacent response cate-
gories are equally likely). Problems with threshold ordering suggest
that respondents are not using the response scale in the man-
ner expected. The discrimination parameter describes the ability
of each item to discriminate between individuals scoring low and
high on the latent variable. Information represents the precision of
each item across the range of the latent variable. Illustrated graphi-
cally, items with higher precision have taller curves, indicating that
information is captured with precision at a particular location along
the latent variable scale. The fit of the two-parameter model was
assessed by comparing this model to the one-parameter model
(where the discrimination parameter is held constant between
items) using the likelihood ratio test, where a p value of less than .01
was taken to indicate significantly better fit of the two-parameter
model.

3. Results

The mean total PSEQ score was 25.83 (SD=13.96). The fit of
the two-parameter model was significantly better than the fit of
a one-parameter model (p <.01), indicating that the discrimination
parameters differed between items (i.e., model fit was relatively
poor when they were constrained to be equal). The threshold and
discrimination parameters for the 10 items are shown in Table 2, as
well their means and standard deviations. Item 9 had the highest
discrimination parameter, followed by Items 8 and 6. Iltem 7 had the
lowest discrimination parameter, which most likely arises because
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Table 1
Demographic data (N=1511).
Mean (SD) Frequency

Age (years) 48.9 (16.1)

Pain duration (months) 80.7(119.3)

Sex Female 860 (57)

Marital status Married/de facto 901 (63)
Separated/divorced/widowed 275(18)
Single 264 (19)

Education University 323 (24)
Technical education 233(17)
Year 12 122 (9)
Less than Year 12 696 (51)

Work status Full time/part time/voluntary 454 (33)
Home duties 129 (9)
Unemployed because of pain 448 (32)
Other 375(27)

Pain sites Head/face/shoulder 228(15)
Lower back or lower limbs 132 (9)
Lower back and lower limbs 304 (20)
2 or more sites 825 (55)

How pain began Work-related injuries 506 (36)
Accident at home 56 (4)
Car accident 170(12)
After surgery or illness 217 (15)
Pain just began 294 (21)
Other reasons 160 (11)

Table 2

Means, standard deviations, and location (threshold) and discrimination parameters for each of the 10 PSEQ items.

Item Mean SD Thresholds Discrimination
1 2 3 4 5 6
1 [ can enjoy things, despite the pain 3.19 1.68 —2.01 -1.18 -0.52 0.26 0.95 1.71 2.10
2 I can do most of the household chores (e.g., tidying-up, 3.17 1.86 -1.84 -0.98 -0.44 0.17 0.77 1.62 1.85
washing dishes, etc.), despite the pain
3 [ can socialise with my friends or family members as 2.85 1.84 -1.69 -0.69 -0.11 0.48 0.97 1.67 2.17
often as [ used to do, despite the pain
4 I can cope with my pain in most situations 3.03 1.68 -1.83 -0.99 -0.37 0.34 0.99 1.88 2.31
5 I can do some form of work, despite the pain. (“work” 3.19 1.90 -1.68 -0.93 -0.40 0.19 0.70 1.39 2.16
includes housework, paid and unpaid work)
6 I can still do many of the things [ enjoy doing, such as 2.36 1.81 -1.11 -0.39 0.20 0.74 1.25 1.94 2.61
hobbies or leisure activity, despite pain
7 I can cope with my pain without medication 1.57 1.86 -0.26 0.46 0.95 1.67 2.39 3.43 1.05
8 [ can still accomplish most of my goals in life, despite 2.19 1.83 -0.88 -0.21 0.26 0.77 1.25 1.96 3.17
the pain
I can live a normal lifestyle, despite the pain 2.08 1.81 -0.78 -0.17 0.33 0.82 1.35 1.91 3.41
10 [ can gradually become more active, despite the pain 2.24 1.78 -1.09 -0.40 0.20 0.89 1.46 2.15 2.11
Total PSEQ score 25.83 13.96

of the low rate of endorsement for this item (45% of respondents
answered “Not at all confident”).

The category probability curves for Items 1 and 7 are shown
in Fig. 1. All items except item 7 exhibited item response thresh-
olds in the expected order (the curves for Item 1 are included as
a representative example of the other nine items). The item infor-
mation functions (Fig. 2) show that items 6, 8, 9 and 10 were most
precise for slightly higher levels of the latent variables than were
items 1-5, as indicated by the location of the peaks of the curves
in the horizontal direction. This aligns with the observation from
Table 2 that the location parameters for Items 1-5 tended to be
lower than those for Items 6-10, i.e., Items 1-5 tend to be more
precise for lower levels of self-efficacy, and Items 6-10 more pre-
cise for higher levels. Item 7 had low precision for all values of the
latent variable. The test information function, which is the sum of
the item information functions, is shown in Fig. 3.

4. Discussion

The results of the IRT analysis conducted here confirm the strong
psychometric properties of the PSEQ, adding to the body of evi-
dence supporting its validity and reliability [1,3,10]. The category

probability curves provided empirical support for the use of the
seven-point response scale, with the exception of Item 7, whose
poor performance is consistent with all previous studies examin-
ing the validation of the PSEQ [1,10,11]. The large proportion of
low responses to this item results in relatively weak relations with
the other items. Nonetheless, the item captures clinically important
information [1,10], which must be considered alongside statistical
considerations in determining its utility. Specifically, the observed
low mean item score indicates a large number of respondents
are not confident they can cope with their pain without medi-
cation. This is important information for clinicians attempting to
help their patients to manage their pain without relying on opi-
oids, for example [15]. It is also an important metric for evaluating
the outcomes of interventions aimed at enhancing pain self-
management. For these reasons we believe the item should not be
removed.

Itis noteworthy that the mean PSEQ score in this sample (25.83)
was much lower than those reported in Di Pietro et al. [10] (range
39.8-44.6). The participants in this study were recruited from a
tertiary pain management centre, and their pain was not limited
to back pain. Thus, the present results illustrate the psychometric
properties of the PSEQ for a sample that is both more impaired (with
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Fig. 1. Category probability curves for Items 1 and 7 of the PSEQ. The numbers on
eachgraphrepresent the response options (0 = “Not at all confident”, 6 = “Completely
confident”). The horizontal axis represents the value of the pain self-efficacy latent
variable, and the vertical axis represents the probability of selecting each of the
seven response options. (a) Item 1 (appropriate threshold ordering, representative
of all items except Item 7). (b) Item 7
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Fig. 2. Item information functions for each PSEQ item, which represents the pre-
cision of each item across the range of the latent variable. The horizontal axis
represents the value of the pain self-efficacy latent variable. For clarity of presen-
tation, only items with the highest (items 4, 6, 8 and 9) and lowest (items 2 and 7)
information are labelled.

respect to self-efficacy) and more heterogeneous than in Di Pietro
et al. [10], highlighting the wide applicability of the PSEQ.

With respect to the two items included in Nicholas et al.’s [11]
short form, Item 9 was the best discriminating item and had great-
est precision for higher values of the latent trait. [tem 5 was not
among the best-discriminating items, but it exhibited no problems.
Notably, the precision of Item 9 was greatest for higher levels of
self-efficacy, whereas the precision of Item 5 was greatest for lower
levels; thus, these two items between capture a range of levels of
self-efficacy. Also worth noting is that the four best discriminating
items were those used in a 4-item short form proposed recently

Test Information Function
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T T T T T
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Latent Trait

Fig. 3. Test information function, which represents the sum of the item information
functions. The horizontal axis represents the value of the pain self-efficacy latent
variable.

[16]. In combination with the analyses reported by Nicholas et al.
[11], which complement the current analysis, we suggest that no
changes are required to the 2 item PSEQ short form.

Item response theory has been applied in a wide variety of
research areas. It provides information about the measurement
properties of an instrument that complements that of more tra-
ditional methods, e.g., factor analysis, internal consistency, and is
particularly useful in developing short-form instruments. Thus, its
application in pain research has great potential to assist in reducing
the burden on patients, particularly when patients are adminis-
tered a battery of questionnaires.

A limitation of this study is that participants were drawn from
a single pain clinic. Nonetheless, the sample was large and hetero-
geneous with respect to origin and site of pain, as well as various
demographic characteristics, thus supporting the generalisability
of the results. In summary, this study adds to the growing body of
evidence supporting the psychometric properties of the PSEQ as a
tool for assessing self-efficacy in people with pain.
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