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Chapter 3 
Psychometric properties of the Pain Self-efficacy Questionnaire: 
Dutch validation, prediction and discrimination quality

This chapter was published as:

Van der Maas, L.C.C., Vet, de, H.C.W., Köke, A., Bosscher, R.J. & Peters, 
M.L. (2012), Psychometric properties of the Pain Self-Efficacy Questionnaire 
(PSEQ): Validation, prediction, and discrimination quality of the Dutch version. 
European Journal of Psychological Assessment. 28(1): p. 68-75.
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Abstract

Self-efficacy beliefs are an important psychosocial determinant of pain behaviour 
and predict the outcome of pain management programmes. Participants in these 
programmes are challenged to live a life as normal as possible despite the pain. In 
view of the continuous presence of pain, self-efficacy measurement should take 
this into account. The pain self-efficacy questionnaire (PSEQ) asks participants 
to take the pain into account when rating their self-efficacy beliefs. In the present 
study, this questionnaire is examined on its psychometric qualities. Also this study 
examines self-efficacy as an independent predictor of outcome measures after 
controlling for pain intensity. 278 Chronic pain patients participate in this study, 
divided over two different samples. Exploratory and confirmatory factor analysis 
supported a one factor solution. Internal consistency was excellent and test-retest 
reliability was adequate. Regression analysis showed that pain self-efficacy was an 
independent predictor of disability and quality of life after controlling for pain 
intensity. Furthermore, the PSEQ could discriminate between workers and non-
workers and between patients who used medication and those who did not. 
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Introduction

Self-efficacy beliefs are defined as convictions that one can successfully execute 
behaviours that are required to produce outcomes [1]. Efficacy beliefs determine 
whether coping behaviour will be initiated, how much effort will be expended, 
and how long this behaviour will be sustained in the face of obstacles and  
aversive experiences. 

Self-efficacy beliefs play an important role in functioning and coping with chronic 
pain [2-5]. Converging lines of evidence support the importance of self-efficacy 
beliefs in the use of coping strategies [6], in reducing avoidance behavior [7], and 
in predicting pain induced fear [3]. Moreover, self-efficacy is a more important 
determinant of disability than pain intensity, pain duration and anxiety [8, 9], 
and Woby et al. [10] showed that increases in functional self-efficacy are strongly 
related to positive treatment outcome. Self-efficacy beliefs are therefore an 
important psychosocial determinant of pain behavior and treatment outcomes. 

Several questionnaires have been employed to measure self-efficacy in chronic 
pain patients [6, 11-16]. Despite the fact that many patients experience continuous 
pain, only two questionnaires specifically ask patients to assess their confidence 
in performing general and/or more specific tasks in view of the presence of their 
pain [11, 14]. Altmaier et al. [11] constructed a measure to assess the participants’ 
confidence in their ability to perform activities in daily living, such as carrying out 
the trash, shovelling snow, raking leaves etc. despite the pain. However, some of 
these items are too specific to be relevant for all individuals. Therefore, Nicholas 
[14] developed a more general pain self-efficacy questionnaire (PSEQ) that also 
asks the participants to take the pain into account when rating their self-efficacy 
beliefs. Satisfactory reliability and validity have been demonstrated in different 
languages [14, 17, 18].  

The purpose of the present study was to present detailed information about the 
reliability and validity of the Dutch version of the PSEQ. Moreover, the aim is to 
improve upon existing psychometric studies of the PSEQ by providing several 
additional analyses. First, test-retest stability will be assessed by the intraclass 
correlation coefficient agreement, which takes into account the absolute level 
of agreement. Second, reliability will be examined by calculating changes in the 
mean values between test and retest. Furthermore, because of possible response 
bias, construct validity will not only be determined on the basis of correlations 
with other self-report instruments, but also by examining the relation between the 
PSEQ and objective outcomes. Finally, we will examine the association between 
PSEQ and other pain-related measures to show the independence of the responses 
on the PSEQ in relation to pain intensity.  
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Method

Participants
Two independent samples were used in this study. Sample 1 (n=164) consisted of 
patients with non-specific musculoskeletal pain from three tertiary care centres 
in the Netherlands, who were on a waiting list for treatment. Sample 2 (n=114) 
consisted of patients with non-specific low back pain, who participated in a 
randomized controlled trial in a primary care setting [19]. 

Procedure
Questionnaires, informed consent and an information letter were sent by mail 
to the patients of the different rehabilitation centres to be completed at home. 
Sample 1 received this package at the moment they were officially on the waiting 
list for treatment. Sample 2 received this package before treatment in a primary 
physiotherapy care setting from a research assistant. Patients from sample 1 who 
completed the questionnaires and were still not in treatment received the PSEQ a 
second time (retest). 

Instruments
Pain Self-efficacy Questionnaire (PSEQ) [14]. The PSEQ consists of 10 items. 
Each item is scored on a 7-point scale ranging from 0 “not at all confident” to 
6 “completely confident”. Higher scores reflect stronger self-efficacy beliefs. The 
PSEQ was translated according to the back-translation technique [20].

Pain Disability Index (PDI) [21] (Dutch version by Pain Management and Research 
Centre, University Hospital Maastricht, 1999). The PDI is a seven item self-report 
measure of pain-related disability. Ratings are made on an 11-point scale ranging 
from 0 “no disability” to 10 “total disability”. Higher scores reflect more pain disability. 
Roland Morris Disability Questionnaire (RDQ) [22, 23]. The RDQ consists of 24 
questions related to activities of daily living measuring self-reported functional 
status. Each item is scored either 0 (disagree) or 1 (agree) and the total score 
ranges from 0 (no dysfunction) to 24 (maximum dysfunction).

Tampa Scale of Kinesiophobia (TSK) [24]. The TSK was developed as a measure of 
fear of movement/(re)injury. The scale consists of 17 items [24] or in an abbreviated 
version of 11 items [25]. In the present study the 11 item version is used. Each 
item is provided with a 4-point Likert scale ranging from “strongly disagree” to 
“strongly agree”. A high score indicates a high level of fear of movement/(re)injury. 
McGill Pain Questionnaire (MPQ) [26, 27]. In the present study, only the Pain 
Rating Index (PRI) of the MPQ is used. The PRI measures three dimensions 
of pain experience in 20 groups of words. Higher scores reflect a more intense 
experience of pain.  
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Rand-36 item Health Survey (Rand-36) [28, 29]. Two dimensions of the RAND-
36 (physical functioning and social functioning) were employed in this study. The 
dimension of physical functioning consists of 10 items about daily activities. The 
dimension of social functioning consists of two items about social activities. The 
scores are transformed to a 0-100 scale. A higher score reflects a better quality of 
life on that domain.

Patients were asked to score pain intensity as the average pain felt in the last 
week on an 11-point numeric rating scale. Patients were asked if they take pain 
medication (yes/no) and if they have paid work (yes/no). Medication could 
be any medication the patients use because of their pain, prescription and  
over the counter.

Statistical analysis
The factorial structure of the Dutch version of the PSEQ was examined using 
a principal component analysis (PCA) and re-examined with a confirmatory 
factor analysis (CFA). For this purpose two groups of 139 subjects were randomly 
selected based on all subjects in this study. To obtain the CFA a maximum 
likelihood method was used in Lisrel version 8.30. Goodness-of-fit for the factor 
solution was evaluated by the Comparative Fit Index (CFI) and the Standardized 
Root Mean Square Residual (SRMR). For studies with a sample size smaller than 
250, a good fit is presented only if the CFI value is ≥ 0.95 and the SRMR value is 
≤ 0.09 [30]. Internal consistency was evaluated by calculating Cronbach’s alpha.  

Test-retest reliability was examined with intraclass correlation coefficient 
(ICCagreement). Previously Pearson correlations have often been used as an indicator 
of test-retest stability, which does not take into account potential systematic or 
absolute differences between the two successive measurements. The test-retest 
stability was examined by the Bland and Altman method. The mean of differences 
between the test and retest and the 95% confidence interval of the mean difference 
(CI=mean of the difference ± 2 x standard error of the mean) give an indication of 
the systematic changes. If zero is included in the 95% CI of the mean difference, 
no significant systematic change in the mean is present. The Bland-Altman 95% 
limits of agreement (LOA=mean of the difference ± 1,96 x standard deviation of 
the difference) give an indication of the magnitude of the random changes, caused 
by natural variation within-patient variation and random measurement errors. 
Smaller limits of agreement indicate more stability. 

Convergent validity was evaluated by calculating Pearson correlations. It was 
expected that PSEQ was negatively moderately to highly related to disability 
(PDI and RDQ), lowly to moderately related to pain intensity (NRS) and all three 
subscales of pain experience (MPQ), and moderately related to fear of movement 
(TSK) [8, 9, 14, 17, 31, 32]. A positive moderate relation was expected with the two 



208817-L-bw-vder Maas208817-L-bw-vder Maas208817-L-bw-vder Maas208817-L-bw-vder Maas

Chapter 3

38

dimensions of the RAND36 (physical functioning and social functioning), because 
of the content similarity of these dimensions with the disability questionnaires. 

Discriminative validity was examined performing t-tests between patients with or 
without pain medication and between patients with or without paid work. It was 
expected that patients without pain medication and those with paid work would 
show better self-efficacy beliefs.

Subsequent to establishing the magnitude of the correlations between self-
efficacy beliefs and disability, two dimensions of quality of life (physical and social 
functioning), paid work and medication use we examined whether these relations 
were independent of the intensity of pain experienced by the subjects. To this 
end, two linear regression analyses were performed with disability and the two 
dimensions of quality of life as the respective dependent variables. Furthermore, 
two logistic regression analyses were performed with paid work and medication 
use as the respective dependent variables. 

Table 1: Sample characteristics

Variable Sample 1 (N=164) Sample 2 (N=114)
Age in years (Mean;SD) 43.1 (10.5) 41.8 (9.3)
Women (%) 75 52.6
Paid work (%) 29.9 63.2
Educational level* (%)

- 8-12 years
- 13-16 years
- > 17 years 
- Unknown

50.6 
22.6
26.2
0.6

50.0
28.9
21.1

Marital status (%)
- Married / living together
- Single
- Divorced
- Other
- Unknown

56.7
23.2
13.4
6.1
0.6

64.1
28.9
6.1
0.9

Pain sites (%)
- (Lower) back
- Neck, shoulders
- Multiple sites
- Other
- Unknown

17.1
20.7
44
9.1
9.1

100

Use of pain medication (% yes) 59.1 37.7

sample 1: tertiary care patients, sample 2: primary care patients from Van der Roer et al. 
[33].*In years of formal education.
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Results

Descriptive statistics
Demographic characteristics of the participants are shown in Table 1. Table 2 
presents descriptive information about the questionnaires in the two samples. 
Different numbers of subjects for each outcome are due to missing data and the 
use of different samples per questionnaire. No significant difference was found 
on the PSEQ between men and women and no significant correlation was found 
between age and the PSEQ.

 
Table 2: Descriptive statistics 

Sample 1 Sample 2
Measures Mean (SD) Mean (SD)
PSEQ 29.1 (11.0) 36.3 (12.4)
PDI 40.5 (10.5)
RDQ 13.1 (5.6)
TSK-11 23.8 (6.2) 25.9 (5.9)
Pain intensity 6.6 (1.7) 6.5 (2.0)
MPQ 
- Sensory scale
- Affective scale
- Evaluative scale

11.9 (6.2)
5.4 (3.4)
6.2 (2.8)

RAND-36 
- Physical functioning
- Social functioning

45.3 (21.0)
43.6 (21.2)

Sample 1:tertiary care patients, sample 2: primary care patients from Van der Roer et al. [33]. 

 
Factorial structure
The inter-item correlations of the PSEQ ranged from 0.40 to 0.79, with a mean 
value of 0.55. The level of this mean value in combination with the homogeneous 
clustering of the inter-item correlations around it suggests that the PSEQ is 
tapping a narrow construct [34]. The determinant of the correlation matrix 
was larger than 0.00001, which suggests no multicollinearity in the data [35]. 
The KMO statistic (Kaiser-Meyer-Olkin Measure of sampling adequacy) was 
0.91 and all KMO values for individual items were > 0.89, indicating that the 
sample size was adequate for factor analysis [35]. A principal component 
analysis yielded one factor with an Eigenvalue exceeding 1, explaining 
59.4% of the variance. Communalities ranged between 0.70 and 0.85, with 
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a mean of 0.77. All items loaded 0.68 or higher on this factor (Table 3).  
The factor structure obtained by the exploratory factor analysis was tested by means 
of a confirmatory factor analysis. CFI (.96) and SRMR (.05) showed a good fit of the  
one factor model.

Internal consistency of the PSEQ was good for both random samples used in 
the factorial analyses (Cronbach’s α = .92 and .90 for the explorative and the 
confirmative sample). 

Reliability
For test-retest analysis 65 patients from sample 1 were available. The test-retest 
period was on average 13 days with a range of 6 days to 28 days. The mean scores 
for the two assessments were 27.2 (SD=10.5) and 28.5 (SD=10.6), respectively. 
There was no significant difference between the mean test and retest scores. 
Intraclass correlation coefficient for agreement was 0.76. Because of the relatively 
large range of the test-retest period the group was divided in a short test-retest 
period (6-14 days, N=51) and a long test-retest period (15-28 days, N=14). No 
large differences were found between these two groups on the PSEQ. 

Table 3: Factor loadings of PSEQ items as obtained by exploratory factor analysis

Item Description Factor loadings
1 I can enjoy things .687
2 I can do most of the household chores .719
3 I can socialise with my friends or family members 

as often as I used to do
.760

4 I can cope with my pain in most situations .763
5 I can do some form of work .805
6 I can still do many things I enjoy doing .819
7 I can cope with my pain without medication .712
8 I can accomplish most of my goals in life .831
9 I can live a normal lifestyle .850
10 I can gradually become more active .741

 

The mean difference, 95% CI of the mean difference and the 95% LOA are 
graphically shown in Figure 1. The mean difference was close to zero (-1.26) and 
the 95% CI of the mean difference contained zero (-3.07 to 0.55). The 95% limits 
of agreement were -15.56 to 13.03. Furthermore, the Bland-Altman plot (Figure 
1) shows that when the average of test and retest scores increase, the difference 
between test and retest scores do not increase as well, so error measurement was 
independent of the magnitude of the PSEQ score (homoscedasticty). 
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Validity
Convergent validity was established by computing Pearson correlations between 
the PSEQ and conceptually related measures (Table 4). All correlations were 
significant and in the expected direction. Interestingly, the correlation between 
the PSEQ and the affective subscale of the MPQ was notably higher than its 
correlations with the sensory and evaluative subscales of the MPQ.

Discriminative validity was established by performing t-tests between patients 
with or without paid work and between patients with or without pain medication. 
A significant difference was found on the PSEQ between patients with or without 
paid work. Patients with paid work scored significantly higher, mean = 35.63, SD 
= 11.7, than the patients without, mean = 29.1, SD = 11.2. Patients who used 
pain medication scored lower on the PSEQ, mean = 30.9, SD = 11.4, than the 
patients who did not, mean = 33.9, SD = 13.0. This difference, however, was only 
borderline significant, p = 0.052.

Figure 1: Bland-Altman plot of agreement between test and retest scores of the PSEQ with 
a solid line representing the mean of the difference, bold dashed lines representing the 
95% limits of agreement (LOA) and normal dashed lines representing the 95% confidence 
interval (CI) of the mean of the difference.
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Table 4: Correlations between PSEQ and other self-report measures

Measure N PSEQ
Pain intensity 274 -.310
PDI 145 -.518
RDQ 111 -.649
TSK11 167 -.472
MPQ
- Sensory scale
- Affective scale
- Evaluative scale

160
160
160

-.166 
-.409 
-.239 

RAND-36
- Physical functioning
- Social functioning

153
158

.315

.489
 

Table 5 shows the two steps of the hierarchical linear and logistic regression 
analyses. In the first step only pain intensity was included and in step two pain 
self-efficacy was added. 

In the linear regression with disability (PDI & RDQ) and the two dimensions of 
quality of life as independent variables it was seen that the R2 of the model in step 
2 is significant higher than the model in step 1.This means that the second model 
with pain intensity and pain self-efficacy as predictor variables is a better model for 
predicting disability and the physical and social functioning of quality of life than 
one with only pain intensity as a predictor variable. Furthermore, the standardized 
beta values of pain self-efficacy are higher than the standardized beta values of 
pain intensity in the second model. Therefore, pain self-efficacy is considered 
to be an independent predictor and a stronger predictor than pain intensity. 
In the model of the logistic regression with paid work as the dependent variable 
it is even shown that pain intensity does not contribute significantly to the model 
where the PSEQ does. In the model with medication use as the dependent variable, 
PSEQ is not a significant predictor after controlling for pain intensity.
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Table 5: Regression models for disability, quality of life, paid work and medication use

Step 1 Step 2
Linear regression B (SE) β R2 B (SE) β R2

PDI
Pain intensity
PSEQ

2.69 (.51) .40c .16 2.06 (.46)
-.43 (.07)

.31c

-.45c .36c

RDQ
Pain intensity
PSEQ

1.36 (.23) .49c .24 .79 (.21)
-.24 (.03)

.29c

-.54c .49c

RAND physical functioning
Pain intensity
PSEQ

-3.53 
(.99)

-.28c .08 -2.72 (.98)
.50 (.15)

-.22b

.26c .14c

RAND social functioning
Pain intensity
PSEQ

-3.13 
(1.0)

-.24b .06 -1.74 (.91)
.89 (.14)

-.14n.s.

.46c .26c

Logistic regression B (SE) odds 
ratio

(95% CI)

R2 B (SE) odds 
ratio

(95% CI)

R2

Paid work
Pain intensity

PSEQ

-.14n.s. 
(.07)

0.87 
(.75-1.00)

.02 -.05n.s. (.08)

.05c (.01)

0.96
(.82-1.12)

1.05
(1.03-
1.08)

.11

Medication use
Pain intensity

PSEQ

.16a (.07) 1.18 
(1.02-
1.35)

.03 .13n.s. (.07)

-.02n.s. (.01)

1.13
(.98-1.31)

0.98
(.96-1.00)

.05

ap<.05;  bp<.01; cp<.001; n.s.p>0.05
B = the gradient; SE = standard error; β =standardized version of B; R2 = the amount of 
variance explained by the model ; CI = confidence interval
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Discussion

The first aim of this study was to assess psychometric properties of the Dutch version 
of the PSEQ. The exploratory factor analysis demonstrated that the Dutch version of 
the PSEQ is a unidimensional instrument with adequate internal consistency. This is 
in accordance with the original English language version and the Portuguese version 
[14, 17]. The stability of the factor loadings and structure of the PSEQ obtained by 
this exploratory factor analysis was tested with a confirmatory factor analysis. The 
goodness-of-fit indices indicated a good fit as was also demonstrated by Vong et 
al. [18] in the Chinese version of the PSEQ. This provides strong evidence that the 
Dutch version of the PSEQ is an internally consistent unidimensional instrument.  
Although the psychometric results were in accordance with other research, the 
mean values of the PSEQ differ al little between the different studies (this study 
sample 1 M=29.1, SD=11 and sample 2 M=36.3, SD=12.4; Nicholas [14] M=25.8, 
SD=12.4; Sardà et al. [17] M=34.08, SD=14.08, Vong et al. [18] M=40.1, SD=11). 
The most important difference seems to be in the type of care the patients of the 
different samples are in. The highest scores form Vong et al. and from our sample 2 
are patients in primary care, the other samples are from secondary care. Of course 
there are important cultural differences between our samples and the samples of 
Vong et al. and Sardà et al., which they already described in their articles. But 
between the Australian sample of Nicholas and our samples this is not such a large 
difference. Another possible explanation of the mean differences could be the 
percentage of patients who still have paid work. In our sample 1 this was 29.9% 
and the Australian sample this was 16.3%. 

This study is the first to provide an ICC to establish test-retest stability. The 
results in this study (ICC=0.76), which is considered to be satisfactory for 
group comparisons [36] showed a good stability over time. Moreover, this 
study demonstrated that test-retest stability remained stable across a four-
week period. This is clinically relevant since it usually takes some time 
after intake before treatment starts. Furthermore, no systematic change 
between the two scores was found as demonstrated by the 95% CI of  
the mean difference. 

The Bland-Altman plot also showed good agreement between test and retest 
values and no association between measurement error and the magnitude  
of the measurement. 

Construct validity of the PSEQ was established by showing that correlations 
with other self-report measures assessing similar constructs were in agreement 
with previously found correlations [9, 14, 17]. The PSEQ scores were strongly 
associated with pain-related disability (PDI, RDQ), pain-related fear of movement 
and (re)injury (TSK), and the two dimensions of quality of life (physical and  
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social functioning, RAND-36). PSEQ scores were moderately associated with 
pain intensity and pain experience (MPQ). 

More importantly, this study also demonstrated that pain self-efficacy was 
associated with work status and – although only borderline significant – with 
use of medication. The use of objective outcome measures avoids the problem 
of response bias and / or the possibility that associations between the PSEQ and 
pain-related self-report measures are due to item similarity. Especially associations 
between measures of pain self-efficacy and disability are prone to this alternative 
interpretation. Whereas pain self-efficacy measurement tools ask people what 
they believe (how certain they are) they can still do despite their pain, disability 
measurement tools ask people what they feel they cannot do anymore because of 
their pain. The finding that pain self-efficacy was also associated with objective 
outcome measures indicates that the PSEQ may have added value in research into 
the determinants of functioning in chronic pain patients.

The discrimination on medication use was only borderline significant. However 
in this study type and dosage of medication was not taken into account. For 
example the PSEQ could possibly discriminate better between over the counter 
and prescribed medication use or between chronic or occasionally medication 
use. Further research is needed to find out if the PSEQ could discriminate better 
when this information is known.

An alternative interpretation of the PSEQ scores, and their association with other 
pain-related outcomes, could be that patients’ responses to the items of the PSEQ 
are driven by their pain intensity level. The PSEQ was constructed in such a way 
that patients are explicitly asked to take their pain into account when answering 
each of the items. One could imagine that patients find it easier to overcome 
barriers and remain functional when pain intensity is low, but with increasing 
pain intensity this becomes more and more difficult. However, the idea behind 
the PSEQ is that it should be largely independent of pain intensity, because it 
takes the pain into account. The Pearson correlations between PSEQ and the 
pain-related outcomes pain intensity, and the sensory and evaluative component 
of pain experience in this study are relatively low. Moreover, the hierarchical 
regression analyses demonstrated that, after controlling for pain, the PSEQ was 
an independent predictor of disability, two dimensions of quality of life and paid 
work. These results confirm that associations of the PSEQ with pain-related 
outcomes are largely independent of the level of pain. Accordingly, the relationship 
between the sensory component of pain experience and the PSEQ was very weak 
whereas the relationship between the affective component of pain experience and 
the PSEQ was relatively high. It could be that one’s self-efficacy beliefs have more 
impact on the affective component of pain than on the sensory component of pain 
and pain intensity. This finding is supported by the theory of Wade et al. [37], who 
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stated that pain-related emotions are triggered by the immediate unpleasantness 
of pain as a function of the context and cognitive interpretation of the meaning 
of pain and the anticipation of future consequences. However in this study we 
only found a relatively strong association and therefore more research has to 
be done to support the possible causality between self-efficacy and the affective  
component of pain. 

In conclusion, the results of this study indicate that the Dutch version of the PSEQ 
is a unidimensional, reliable and valid measurement instrument. 
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