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Abstract
Background: For several widely used patient‐reported outcome measures (PROMs) 
in chronic musculoskeletal pain (CMSP) rehabilitation, it is still not known whether 
they are responsive to change, and what the smallest detectable change (SDC) and 
minimal clinically important change (MCIC) are. Knowledge of these values can be 
used to accurately interpret change scores in research and clinical practice.
Methods: In this retrospective cohort study, the responsiveness, the SDC and the 
MCIC of the mental components of the Research and Development 36‐Item Health 
Survey (RAND‐36), the Pain Catastrophizing Scale (PCS) and the Tampa Scale of 
Kinesiophobia (TSK) were investigated in CMSP patients. Responsiveness, the SDC 
and MCIC were determined by using both anchor and distribution‐based methods.
Results: For all outcome measures, there was a progression from smallest to largest 
mean change scores between participants who did not perceive change and those 
who reported change after treatment. However, correlations of the Global Perceived 
Effect (GPE) with the change scores on the outcome measures were low. For all out-
come measures, the SDC was larger than the MCIC.
Conclusions: For this population, the questionnaires were shown not to be respon-
sive. Furthermore, the questionnaires appeared not to be able to distinguish clinically 
important change from measurement error in individual patients. The finding of large 
measurement errors of PROMs is in line with previous research in pain rehabilita-
tion. Using generic PROMs only, to examine changes in psychosocial status due to a 
pain rehabilitation programme, is therefore questionable.
Significance: This study shows that widely used generic psychosocial PROMs might 
not be responsive and not able to distinguish clinically important change from meas-
urement error in individual chronic musculoskeletal pain patients. It therefore seems 
reasonable to reconsider the (compulsory) use of these PROMs for assessing the 
quality of pain rehabilitation programmes, and necessary to consider other, more 
objective, outcome measures for this purpose in this population.
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1 |  INTRODUCTION

The assessment of quality of care is becoming increasingly 
important in health care (Eindhoven et al., 2015). Many 
medical and non‐medical parties assign a high value to ob-
jective outcomes of health care interventions. Furthermore, 
evidence shows that the systematic use of patient‐reported 
outcome measures (PROMs): (a) leads to better communica-
tion between health care providers and patients (Chen, Ou, & 
Hollis, 2013; Deyo & Carter, 1992; Santana & Feeny, 2014); 
(b) is helpful in the analysis of problems (Chen et al., 2013; 
Deyo & Carter, 1992; Higginson & Carr, 2001; Marshall, 
Haywood, & Fitzpatrick, 2006); (c) can be a key tool when 
monitoring response to treatment (Chen et al., 2013; Deyo & 
Carter, 1992; Higginson & Carr, 2001); (d) improves patient 
satisfaction (Chen et al., 2013; Santana & Feeny, 2014). For 
a PROM to be used in research and clinical practice, besides 
validity and reliability, its responsiveness to clinical change 
and its interpretability have to be ensured (Higginson & Carr, 
2001).

Responsiveness can be considered as longitudinal valid-
ity (Angst, 2011; De Vet, Terwee, Mokkink, & Knol, 2011) 
and reflects “the ability of an instrument to detect change 
over time in the construct to be measured” (Mokkink et al., 
2010b). Once responsiveness is examined, attention has to 
be paid to the interpretability of the scores (De Vet et al., 
2011). The smallest detectable change (SDC) score gives an 
indication of by how much change scores can vary in stable 
patients, reflecting measurement error (De Vet et al., 2011). 
The minimal clinically important change (MCIC) represents 
“the smallest change that is important to patients” (Ostelo & 
de Vet, 2005; Stratford, Binkley, Riddle, & Guyatt, 1998) and 
is determined by comparing patients who have not experi-
enced change due to treatment with those who have (Jaeschke, 
Singer, & Guyatt, 1989). Only if the SDC is smaller than the 
MCIC is it possible to distinguish clinically important change 
from measurement error in individual patients with a large 
amount of certainty (Terwee, Roorda, Knol, Boer, & De Vet, 
2009).

The IMMPACT initiative has recommended six core 
outcome domains to evaluate chronic musculoskeletal 
pain (CMSP) treatment, including “emotional function-
ing” (Chiarotto, Ostelo, Turk, Buchbinder, & Boers, 2017). 
Enjoyment of life and emotional wellbeing are important areas 
affected in CMSP patients, and patients consider functioning 
and wellbeing to be appropriate targets of treatment (Turk et 
al., 2008). In the Dutch Dataset Pain Rehabilitation, the men-
tal components of the Research and Development 36‐Item 
Health Survey (RAND‐36), the Pain Catastrophizing Scale 
(PCS) and the Tampa Scale of Kinesiophobia (TSK) are in-
cluded to gain insight into this outcome domain (Köke et al., 
2017). In this study, the responsiveness and interpretability 
of PROMs concerning the domain “emotional functioning” 

are investigated in CMSP patients. To our knowledge, it is 
not known whether these questionnaires are responsive to 
change, and what the SDC and MCIC of these questionnaires 
are in the overall group of CMSP patients treated in a pain 
rehabilitation programme. For some of these questionnaires, 
this was either never examined or only examined in studies 
of subgroups, such as low back pain patients (Campbell et 
al., 2006; Lundberg, Grimby‐Ekman, Verbunt, & Simmonds, 
2011; Ostelo, Swinkels‐Meewisse, Vlaeyen, Knol, & de Vet, 
2007; Roelofs, Goubert, Peters, Vlaeyen, & Crombez, 2004; 
Taylor, Taylor, Foy, & Fogg, 1999; Woby, Roach, Urmston, 
& Watson, 2005). The outcomes of our study can be used 
to accurately interpret change scores on the aforementioned 
questionnaires in all CMSP patients. However, generic mea-
sures as these may not capture the most relevant issues for 
this heterogeneous patient population. Therefore, the mea-
surement error of each of these PROMs is expected to be 
large. When a PROM appears not to be responsive to change 
or is not able to detect clinically important changes, its use in 
clinical practice should be reconsidered.

2 |  METHODS

2.1 | Setting and research design
This is a retrospective cohort study, with a single‐group 
repeated‐measures design, in chronic (lasting more than 
3  months) musculoskeletal pain patients referred to a pain 
rehabilitation programme in one of three rehabilitation cen-
tres in the Netherlands. Rehabilitation physiatrists selected 
patients for this treatment programme between December 
2008 and April 2015. To start the treatment, patients had to 
be willing to improve their daily functioning despite pain, 
as pain reduction is not a primary goal in this rehabilitation 
programme, while addressing psychosocial factors that seem 
to contribute to the maintenance of pain‐associated disability. 
Included patients attended a multidisciplinary biopsychoso-
cial rehabilitation programme for chronic pain which in-
volved a combination of physical, psychological, educational 
and/or work‐related components, delivered by a multidisci-
plinary team of health care providers (Kamper et al., 2015).

2.2 | Data collection
Before the intake appointment (T1), and after complet-
ing the rehabilitation programme, approximately 12  weeks 
later (T2), data were routinely collected as described by the 
Dutch Dataset Pain Rehabilitation and stored in electronic 
patient records. Patients completed the questionnaires at 
home, either web‐based or on paper. Data from the database 
of Maastricht University Medical Centre+ (Maastricht), re-
habilitation centre Adelante (Hoensbroek) and Laurentius 
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hospital (Roermond) were used. In the Netherlands, no per-
mission from a medical ethics committee is required for the 
evaluation of outcomes of care based solely on anonymous 
data derived from medical records. All patients gave written 
informed consent, stating that the data could be used anony-
mously for analyses of the outcomes of care.

2.3 | Outcome measures
The RAND‐36 is a derivative of the Medical Outcomes Study 
36‐Item Short Form Health Survey (SF‐36) and measures 
health‐related quality of life at physical and mental levels 
(Hays, Sherbourne, & Mazel, 1993). It comprises 36 items 
that assess eight health concepts with multi‐item scales: 
physical functioning (10 items); role limitations caused 
by physical health problems (four items); role limitations 
caused by emotional problems (three items); social function-
ing (two items); emotional wellbeing (five items); energy/
fatigue (four items); pain (two items); general health percep-
tions (five items); and it contains an additional item about 
perceived health change (Hays et al., 1993). In this study, 
only subscales regarding mental health (“role limitations due 
to emotional problems,” “social functioning,” “emotional 
wellbeing” and “energy/fatigue”) were taken into account. 
As described in the introduction, these are the subscales used 
in the core outcome domain “emotional functioning”. Some 
raw scores have to be recoded and then every item has to be 
transformed linearly to a 0–100 score (percent of total pos-
sible score) finally, all items are averaged in the same scale 
together (Hays & Morales, 2001; Hays et al., 1993). Higher 
scores indicate a better health status. Internal consistency 
between all eight scales is high (Cronbach's α varies from 
0.71 to 0.92; VanderZee, Sanderman, & Heyink, 1996). The 
correlation between the scales varies between r = 0.12 and 
r = 0.71 (Van der Zee & Sanderman, 1993). Test–retest reli-
ability over 2 months per subscale varies between moderate 
and strong (r = 0.58–r = 0.82; Van der Zee & Sanderman, 
1993).

The PCS is a 13‐item questionnaire that is developed 
to identify catastrophic thoughts or feelings in relation to 
painful experiences (Lamé, Peters, Kessels, Van Kleef, & 
Patijn, 2008; Sullivan, Bishop, & Pivik, 1995). Patients 
have to indicate the degree to which they experienced each 
of the 13 thoughts or feelings when experiencing pain. 
Items are scored on a 5‐point Likert scale, with scoring 
possibilities ranging from “not at all” (0) and “always” 
(4) (Sullivan et al., 1995). The total score is computed 
by summing all items, and ranges from 0 to 52 (Lamé et 
al., 2008). High scores indicate that more catastrophic 
thoughts or feelings are experienced (Lamé et al., 2008). 
Internal consistency is adequate to excellent (Cronbach's α 
for the total PCS ranges from 0.87; Sullivan et al., 1995 to 

0.95 Osman et al., 2000). Test–retest reliability was shown 
to be moderate (r = 0.67; Lamé et al., 2008). The psycho-
metric properties of the Dutch version of the PCS are ade-
quate (Severeijns, Vlaeyen, van den Hout, & Weber, 2001). 
Reduction of pain catastrophizing is known to mediate the 
improvement of functioning in patients with low back pain 
(Smeets, Vlaeyen, Kester, & Knottnerus, 2006). Moreover, 
pain catastrophizing is a potent predictor of fear of move-
ment or (re)injury (Woby, Watson, Roach, & Urmston, 
2004a).

The TSK is a 17‐item questionnaire that measures the fear 
of (re)injury due to movement (Crombez, Vlaeyen, Heuts, 
& Lysens, 1999). Items are scored on a 4‐point Likert scale, 
with scoring possibilities ranging from “strongly disagree” 
(1) to “strongly agree” (4) (Lamé et al., 2008). The total 
score is computed by summing all items after inversion of 
four of the items and ranges from 17 to 68 (Lamé et al., 
2008). High scores indicate more fear of pain/(re)injury due 
to movement or activities (Lamé et al., 2008). Internal con-
sistency of the Dutch version is fair (Cronbach's α = 0.76; 
Crombez et al., 1999). Test–retest reliability in chronic 
back pain patients was shown to be moderate (r  =  0.63; 
Lamé et al., 2008). Fear of movement leads to increased 
avoidance (Vlaeyen, Kole‐Snijders, Rotteveel, Ruesink, & 
Heuts, 1995) and avoidance behaviour is postulated to be 
one of the mechanisms in sustaining chronic pain disabil-
ity (Vlaeyen, Kole‐Snijders, Boeren, & Van Eek, 1995). 
Fear of movement/(re)‐injury is also an important predictor 
of self‐reported disability levels (Vlaeyen, Kole‐Snijders, 
Rotteveel, et al., 1995). A reduction in fear‐avoidance be-
liefs about work and physical activity are shown to be re-
lated to reductions in disability (Woby, Watson, Roach, & 
Urmston, 2004b).

The Global Perceived Effects (GPEs) were measured as 
follows. After completing the rehabilitation programme, pa-
tients answered the questions “To what extent do you ex-
perience a difference in your daily activities compared to 
the situation before participation in the rehabilitation pro-
gramme?” (GPE “physical activity”) and “To what extent 
do you experience a difference in the way you cope with 
problems, compared to the situation before participation in 
the rehabilitation programme?” (GPE “coping”). The GPEs 
were selected by rehabilitation physiatrists of the partici-
pating treatment centres before this study was commenced. 
These two GPEs were specifically chosen because they re-
flect two main goals of pain rehabilitation: improving the 
daily activity level despite being in pain; and learning to 
cope with problems emerging from experiencing chronic 
pain in daily life. Patients rated this on a 5‐point Likert 
scale with options 1 “clearly improved;” 2 “improved;” 3 
“unchanged” (not better, not worse); 4 “worse;” 5 “clearly 
worse.”
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2.4 | Patient population
Included in the data analysis were patients who completed the 
(subscale of the) questionnaire under study at T1 and T2 and 
answered at least one of the GPEs. Thus, different subgroups 
of the cohort were formed. The number of available data per 
questionnaire is displayed in the corresponding tables.

2.5 | Methods of data analysis
Data analysis was based on the COSMIN criteria (Mokkink et 
al., 2010a, 2010b). First, of all outcome measures, floor and 
ceiling effects were examined and considered to be present 
when, at baseline (T1), more than 15% of the patients reached 
the maximum or minimum score (Terwee et al., 2007). Floor 
and ceiling effects lead to limited responsiveness because 
change cannot be measured accurately in these patients 
(Terwee et al., 2007). To classify patients as improved or not, 
the answer to the GPE was trichotomised. Patients who indi-
cated that they were “clearly improved” or “improved” were 
labelled as “improved;” those who indicated that they did not 
experience any change were considered “unchanged;” and 
those who responded that their status was “worse” or “clearly 
worse” were labelled as “deteriorated”. Mean change scores 
on the measurement instruments for the whole group, and for 
the “improved,” “unchanged” and “deteriorated” subgroups 
were calculated by subtracting the mean follow‐up score 
from the mean baseline score (baseline score (T1) ‐ follow‐
up score (T2)).

Responsiveness was examined using distribution‐based 
and anchor‐based methods.

For the distribution‐based method, the standardized re-
sponse mean (SRM) was calculated from the mean score dif-
ference (baseline score (T1) – follow‐up score (T2)) of the 
total cohort, divided by the standard deviation of the differ-
ence of this score (Angst, Verra, Lehmann, & Aeschlimann, 
2008; Husted, Cook, Farewell, & Gladman, 2000; Norman, 
Wyrwich, & Patrick, 2007). The SRM is one of the most com-
mon distribution‐based measures of responsiveness (Angst, 
2011; Angst et al., 2008). When the expected magnitude of 
the treatment effect is given, the SRM is an appropriate mea-
sure to estimate responsiveness (Mokkink, Terwee, Knol, & 
de Vet, 2011). The effect of a multidisciplinary biopsycho-
social pain rehabilitation programme on reducing disability 
was estimated to be moderate (an effect size of 0.50), based 
on the results of a meta‐analysis (Kamper et al., 2015). The 
instrument with an effect size similar to this, is considered 
to be the most responsive, so the level of the SRM was set at 
0.50 (Mokkink et al., 2011).

For the anchor‐based method, responsiveness was exam-
ined by comparing changes on the instrument (PROMs) and 
changes on the GPEs. Correlations between change scores 
is the preferred method of assessing responsiveness when a 

“gold standard” is available (Mokkink et al., 2010a). In this 
study, the GPEs were considered to be the gold standard. 
Correlation coefficients were calculated using Spearman's 
rho, as the gold standard is measured on an ordinal scale (and 
trichotomised) and the outcomes of the measurement instru-
ments are continuous (De Vet et al., 2011). An α value of 0.05 
and lower was considered statistically significant. A correla-
tion coefficient of 0.60 was set as an acceptable indication of 
adequate responsiveness, based on the fact that both the out-
come measure and the gold standard are accompanied by a 
certain degree of measurement error (De Vet et al., 2011). To 
confirm that a questionnaire is responsive to change, we de-
cided that it had to be found responsive by both methods. We 
therefore defined a questionnaire to be responsive to change 
when the SRM lay between 0.40 and 0.60 and the Spearman's 
rho correlation coefficient was higher than 0.60.

To determine the SDC, first the standard error of mea-
surement (SEM) was calculated. The SEMagreement was calcu-
lated by taking the square root of the within‐subject variance 
(√(σ2

error + σ2
moments of measurement)) of patients categorized as 

“unchanged” on the GPE (de Vet, Terwee, Knol, & Bouter, 
2006). To be 95% confident that the observed improvement 
was a real improvement and not caused by measurement error, 
the SDC was calculated as 1.64*√2* SEM (Andersson, Lin, 
& Smeets, 2010; Terwee et al., 2009; de Vet et al., 2010). 
Changes greater than the SDC were consequently considered 
to indicate real change because only the data of “unchanged” 
patients were used to calculate the SDC (Pool, Ostelo, Hoving, 
Bouter, & de Vet, 2007). This SDC, however, neglects type II 
errors (Terwee et al., 2009). When taking type II errors into 
account, the SDC should be 4 ×  SEM (Terwee et al., 2009). 
In this study, the SDC is the score calculated by using the for-
mula 1.64*√2* SEM. However, to give an insight into the 
magnitude of type II errors, the scores calculated with 4  ×   
SEM are displayed as well in the outcome tables.

The MCIC was calculated from the mean change in “im-
proved” patients minus the mean change in “unchanged” patients 
(Jaeschke et al., 1989; Terwee et al., 2009). The GPE group “de-
teriorated” was not analysed because the sample size was below 
the required 50 (Terwee et al., 2007). In this study, therefore, 
only minimal change in terms of improvement was examined.

All calculations were performed using complete case 
analysis, a case being “complete” when the patient completed 
the relevant (subscale of the) questionnaire at T1 and T2 and 
answered at least one of the GPEs. All statistical analyses 
were performed using SPSS22 for Macintosh (IBM Corp).

3 |  RESULTS

3.1 | Patient characteristics
The number of data suitable for analysis was the highest for 
the subscale “role limitations due to emotional problems” of 
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the RAND‐36. This cohort consisted of 359 patients. Patients 
had a mean age of 45.28 years (SD = 11.02) and 66.3% were 
female. Patients indicated a wide variety of musculoskeletal 
pain sites. Pain intensity at baseline was on average 6.63 on 
the numeric rating scale (NRS: 0–10). In 48.2% of the pa-
tients, the pain had existed for more than 5 years. Extensive 
information concerning the patient population is displayed in 
Table 1. Statistical analysis showed no significant differences 
in characteristics between the subgroups of the cohort for the 
different (subscales of the) questionnaires under study.

3.2 | The RAND‐36
Only for the RAND‐36 subscale “role limitations due to emo-
tional problems” were there significant floor and ceiling ef-
fects, with 39.6% of patients at the minimum and 36.5% at the 
maximum score. For this reason, the responsiveness of this 
subscale was not further investigated.

In Tables 2‒5, the outcomes for the mental subscales 
of the RAND‐36 in terms of change scores, the SRM and 
Spearman's rho, according to each anchor (GPE), are dis-
played. All subscales of the RAND‐36 showed a progression 
from smallest to largest mean change scores between partic-
ipants who did not perceive change and those who perceived 
change. The SRMs of the subscales “emotional wellbeing” 
(0.46) and “social functioning” (0.56) lay between 0.4 and 
0.6. The change scores on the subscale “emotional wellbe-
ing” had the highest correlation (r = −0.290), using the GPE 
“coping” as the anchor.

In Tables 6‒9, the outcomes of the calculations of the 
SEM, SDC and MCIC are displayed for each subscale of the 
RAND‐36, separately. The SDC of the subscale “energy/
fatigue” was the smallest (−21.34), when using the “physi-
cal activity” GPE. The SDCs of the other subscales ranged 
from −22.94 (subscale “emotional wellbeing”) to −79.55 
(subscale “role limitations due to emotional problems”). The 
MCIC of all subscales did not exceed the SDC of any of the 
corresponding subscales, independent of the anchor used.

3.3 | The PCS
In Table 10, the outcomes for the PCS in terms of change 
scores, the SRM and Spearman's rho, according to each an-
chor (GPE), are displayed. The mean change score on the PCS 
for the whole cohort was 8.70 (SD = 8.48). This resulted in a 
SRM of 1.03. Spearman's rho correlation coefficient for the 
PCS with the “physical activity” GPE was 0.248. According 
to this anchor, improved patients had a mean change score of 
9.62 (SD = 8.22) and unchanged patients had a mean change 
score of 3.84 (SD = 8.50). According to the “coping” GPE, 
change scores were, respectively, 9.26 (SD = 8.27) and 4.65 
(SD = 9.19). The correlation coefficient of the PCS with this 
GPE was 0.172.

In Table 11, the outcomes of the calculations of SEM, 
SDC and MCIC from the PCS are displayed. The GPE with 
the highest correlation coefficient was that for “physical ac-
tivity.” Based on this anchor, the MCIC did not exceed the 
SDC, the SDC being 15.15 and the MCIC 5.78, on a scale 
of 0–52.

3.4 | The TSK
In Table 12, the outcomes for the TSK in terms of change 
scores, the SRM and Spearman's rho, according to each an-
chor (GPE), are displayed. The mean change score on the TSK 
for the whole cohort was 5.48 (SD = 7.70). This resulted in a 
SRM of 0.71. Spearman's rho correlation coefficient for the 
TSK with the “physical activity” GPE was 0.235. According 
to this anchor, improved patients had a mean change score of 
6.40 (SD = 7.36) and unchanged patients had a mean change 
score of 1.90 (SD = 7.28). According to the “coping” GPE, 
change scores were, respectively, 6.21 (SD = 7.30) and 1.06 
(SD = 9.06). The correlation coefficient of the TSK with this 
GPE was 0.222.

In Table 13, the outcomes of the calculations of the SEM, 
SDC and MCIC from the TSK are displayed. The GPE with 
the highest correlation coefficient was that for “physical ac-
tivity.” Based on this anchor, the MCIC did not exceed the 
SDC, the SDC being 12.22 and the MCIC 4.50, on a scale 
of 17–68.

4 |  DISCUSSION AND 
CONCLUSIONS

The objective of this study was to determine the responsive-
ness, the SDC and the MCIC of PROMs that examine psy-
chosocial elements (the mental subscales of the RAND‐36, 
the PCS and the TSK) in CMSP patients in a multidisci-
plinary biopsychosocial rehabilitation programme. To our 
knowledge, the responsiveness and interpretability of these 
widely used questionnaires had not yet been examined in this 
heterogeneous group of CMSP patients.

The results showed that in general there was a progression 
from smallest to largest mean change scores on the PROMs 
between participants who did not perceive change and those 
who did. This suggests that the PROMs reflect changes as 
measured by the GPEs. The SRM of some of the PROMs 
lay near the expected value of 0.50. However, correlations 
of the GPEs with the change scores were very low for all 
PROMs, ranging from r = −0.129 to r = −0.290. Therefore, 
no questionnaire appeared to be responsive. This implies that 
these PROMs were not able to measure perceived change in 
patients. Furthermore, for all PROMs, the SDC was larger 
than the MCIC, independent of the GPE used. This means 
that these questionnaires were not able to distinguish clini-
cally important change from measurement error in individual 
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patients. The hypothesis that the measurement error of these 
generic questionnaires would be substantial has thus been 
confirmed.

The strengths of this study are the large sample sizes and 
an amply sufficient number of self‐perceived unchanged pa-
tients to be able to adequately determine the results. Moreover, 
the patients in this study appeared to be comparable to patients 
in previous chronic pain studies as to age, gender, pain inten-
sity and scores on the TSK and RAND‐36 at baseline (Pool et 
al., 2007; van der Roer, Ostelo, Bekkering, van Tulder, & de 
Vet, 2006; Soer et al., 2013). However, this study also has its 
limitations. First, the use of GPEs as gold standards. A GPE 
has high face validity and is therefore frequently considered a 
reasonable gold standard for PROMs, provided that the GPE 
assesses the same construct as the instrument under study (De 
Vet et al., 2011). Although previous research has shown a re-
lationship between pain catastrophizing, avoidance behaviour, 
health‐related quality of life on a mental level and functioning 
in CMSP patients, it is assumable that the PROMs and GPEs 
used in this study have measured different constructs. The 
data of this study must therefore be interpreted with caution. 
Moreover, GPE scores are dependent on personal interpreta-
tion and may be biased by current status (Kamper et al., 2010) 
or may be influenced by such factors as mood, life events and 
the perceived need for socially desirable answers. The use of 
GPEs in outcome assessments therefore needs further study. 
Furthermore, in retrospect, we would have formulated both 
GPEs differently. The GPE “coping,” should be rephrased into 
“To what extent do you experience a difference in the way 
you cope with problems evolving from your pain?,” so as to 
more closely address a specific aim of treatment. Moreover, 
we should have indicated in the GPE “physical activity”, that 
the personally relevant activities that the patient has indicated 
to improve at the start of the rehabilitation programme are 
meant. In addition, the decision concerning which group is 

T A B L E  1  Baseline characteristics of patients. (n = 359)

Variable

Age (years) (mean, SD) 45.28 (10.97)

Sex

Male 118 (32,9)

Female 238 (66,3)

Marital status

Single 85 (23,7)

Married/in a relationship 262 (73,0)

Education

Higher level 75 (20,9)

Average level 128 (35,7)

Lower level 136 (37,9)

Site of pain referred fora

Head 86 (24,0)

Face/throat 35 (9,7)

Neck 180 (50,1)

Shoulder(s)/upper back 181 (50,4)

Arm(s) 139 (38,7)

Hand(s)/fingers(s) 126 (35,1)

Chest/stomach 52 (14,5)

Lower back 249 (69,4)

Hip(s) 150 (41,8)

Upper leg(s)/knee(s) 174 (48,5)

Ankle(s)/feet/foot 131 (36,5)

Elsewhere 78 (21,7)

Psychological counselling in the past

Yes 240 (66,9)

No 107 (29,8)

Work status

Employed/student 163 (45,4)

Unemployed/not a student 183 (51,0)

Self‐rated health

Good or very good 103 (28,7)

Fair 137 (38,2)

Poor 75 (20,9)

Duration of complaints

Less than five years 171 (47,6)

More than five years 173 (48,2)

Pain intensity (NRSb [0–10]; mean, SD) 6.63 (1.82)

Disability (PDIc [0–70]; mean, SD) 39.90 (11.30)

Score RAND‐36‐physical function-
ing (mean, SD)

41.80 (21.10)

Scores on PROMs (mean, SD)

RAND‐36‐social functioning 48.43 (25.01)

(Continues)

Variable

RAND‐36‐role limitations emotional 
problems

48.56 (44.40)

RAND‐36‐emotional wellbeing 50.53 (14.46)

RAND‐36‐energy/fatigue 38.47 (15.93)

PCS 20.44 (10.23)

TSK 35.04 (8.15)

Note: Number of missing data varies between variables and varies from 3 
(sex) to 44 (self‐rated health). Values are total number and percentage unless 
indicated otherwise.
Abbreviations: NRS, numeric rating scale; PCS, pain catastrophizing 
scale; PROMs, patient‐reported outcome measures; TSK, Tampa Scale of 
Kinesiophobia
aPatients could indicate more pain sites for which they were referred for help. 
bNumeric rating scale. 
cPain disability index. 

T A B L E  1  (Continued)
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defined as “clinically changed” is arbitrary. In this study, the 
threshold was set at “improved” because it was thought that, 
from this point, patients would have experienced therapy as 
effective. The options “slightly improved” and “slightly dete-
riorated” were not included in order to prevent patients who 
had not really experienced a change indicating a slight change 
because of gratitude for the effort made by therapists or for 
other reasons. Furthermore, only including complete cases in 
the analyses may have caused a form of selection bias. Patients 
who filled in the PROMs completely and answered the GPEs 
might have been predominantly those who experienced an ef-
fect from the treatment, had more time or energy to fill in the 
PROMs or were more likely to give socially desirable answers. 
This would have the most effect on the SRM, as treatment ef-
fect contributes to effect sizes. However, a missing data anal-
ysis was performed and there was no statistically significant 
difference between patients with or without missing data on 
work status or level of pain on the NRS, at either start or end 
of the treatment programme. Finally, the absence of outcomes 
for deteriorated patients. It is recommended that separate 
MCICs be assessed for improved and deteriorated patients, 
as previous studies have shown different MCICs for improve-
ment and deterioration (De Vet et al., 2011). To adequately 
determine the MCIC for a group, COSMIN recommends a 
sample size of at least 50 patients (Terwee et al., 2007), the 
group of deteriorated patients in this study was smaller.

To reiterate, little research has been done on the respon-
siveness and interpretability of these questionnaires. The 
responsiveness of the SF‐36, of which the RAND‐36 is a 

derivative, has previously been examined in subgroups of 
CMSP patients. A number of these studies showed floor 
effects for role limitation subscales (Campbell et al., 2006; 
Suarez‐Almazor, Kendall, Johnson, Skeith, & Vincent, 
2000; Taylor et al., 1999), and low SRMs for these sub-
scales (Angst et al., 2008; Taylor et al., 1999), in line with 
our results. Taylor et al. found that six subscales of the 
SF‐36 had a correlation coefficient lower than −0.50 when 
comparing change scores with the answer on the GPE. They 
concluded that only the subscale “social functioning,” out 
of all the mental subscales, showed responsiveness for pa-
tients with low back pain (Taylor et al., 1999). The results 
of the current study do not clearly indicate which subscale 
is most responsive. No comparable study that examined the 
responsiveness of the PCS or TSK in any kind of chronic 
pain patients has, as far as we are aware, been published. 
Concerning the interpretability of the questionnaires under 
study, other studies only calculated the SDC of the TSK. 
The SDC, measured in acute non‐specific low back pain 
patients with no treatment in the period between the mea-
surements, was 9.2 (Ostelo et al., 2007). This is lower than 
the SDC calculated for the TSK in this study, but still higher 
than the calculated MCIC. An additional literature research 
showed that also for other generic PROMs used in pain re-
habilitation, the SDC appears to be larger than the MCIC. 
Examples are the pain self‐efficacy questionnaire (Maughan 
& Lewis, 2010) and the EuroQol (van der Roer et al., 2006) 
in low back pain patients. In 1993, Guyatt and colleagues 
already concluded that generic profiles may be unrespon-
sive to changes in specific conditions (Guyatt et al., 1993). 
In 2000,  Suarez‐Almazor and colleagues advised con-
ducting additional research to evaluate the role of generic 

T A B L E  2  Outcomes for the RAND‐36 “social functioning:” 
change scores, SRM and Spearman's rho correlation coefficients 
according to each anchor (GPE)

ΔT1‐T2 (n = 358) −15.22 (27.00)

 SRM 0.56

  Spearman's 
rho

Anchor (GPE)
Physical activity

r = −0.186b 

Improved (n = 298) −17.45 (26.68)  

Unchanged (n = 50) −7.25 (24.37)  

Deteriorated (n = 8) 15.63 (30.44)  

Anchor (GPE)
Coping

r = −0.176b 

Improved (n = 310) −17.10 (26.97)  

Unchanged (n = 40) −4.06 (23.75)  

Deteriorated (n = 6) 4.17 (29.23)  

Note: Values are mean (SD) unless indicated otherwise.
Abbreviations: GPE, global perceived effect; SRM, standardized response mean.
aP < .05; 
bP < .01; 
cP < .005. 

T A B L E  3  Outcomes for the RAND‐36 “role limitations due 
to emotional problems:” change scores, SRM and Spearman's rho 
correlation coefficients according to each anchor (GPE)

ΔT1‐T2 (n = 359) −14.21 (49.51)

 SRM /

  Spearman's rho

Anchor (GPE)
Physical activity

/

Improved (n = 297) −17.17 (49.71)  

Unchanged (n = 51) −2.61 (48.92)  

Deteriorated (n = 9) 14.81 (33.79)  

Anchor (GPE)
Coping

/

Improved (n = 311) −17.04 (49.86)  

Unchanged (n = 40) 5.83 (45.85)  

Deteriorated (n = 6) −5.56 (32.77)  

Note: Values are mean (SD) unless indicated otherwise.
Abbreviations: GPE, global perceived effect; SRM, standardized response mean.
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measures of quality of life in patients with low back pain, 
before wide implementation in clinical settings or outcomes 
research, as these measures seemed insensitive to change 
in those dimensions of importance to the patient (Suarez‐
Almazor et al., 2000). Yet, at the moment, generic PROMs 
are widely implemented in pain rehabilitation programmes  

and in some countries, the collection of these data is even 
compulsory.

The comments in the introduction about the favourable ef-
fects of using PROMs continue to apply, independent of the 
results of this study. Professionals can continue using these 
questionnaires in their daily practice as a source of informa-
tion. However, our results call into question their use in situa-
tions in which the effectiveness of rehabilitation programmes 
in CMSP patients is to be quantified. Based on our results, 
it seems reasonable to reconsider the implementation and 
use of solely generic PROMs to measure the effect of treat-
ment in CMSP patients, since our study shows the inadequate 

T A B L E  5  Outcomes for the RAND‐36 “energy/fatigue:” change 
scores, SRM and Spearman's rho correlation coefficients according to 
each anchor (GPE)

ΔT1‐T2 (n = 262) −12.71 (17.93)

 SRM 0.71

  Spearman's rho

Anchor (GPE)
Physical activity

r = −0.250b 

Improved (n = 220) −14.52 (18.07)  

Unchanged (n = 35) −3.29 (12.77)  

Deteriorated (n = 6) 1.67 (17.22)  

Anchor (GPE)
Coping

r = −0.195b 

Improved (n = 230) −13.85 (18.17)  

Unchanged (n = 29) −3.28 (13.32)  

Deteriorated (n = 2) −10.00 (14.14)  

Note: Values are mean (SD) unless indicated otherwise.
Abbreviations: GPE, Global Perceived Effect; SRM, standardized response 
mean.
aP < .05; 
bP < .01; 
cP < .005. 

T A B L E  9  Outcomes for the RAND‐36 “energy/fatigue:” SEMs, 
SDCs and MCICs according to each anchor (GPE)

Anchor (GPE) SEM 4.0 × SEM SDC MCIC

Physical activity −9.20 −36.80 −21.34 −11.23

Coping −9.54 −38.16 −22.13 −10.57

Abbreviations: GPE, global perceived effect; MCIC, minimal clinically 
important change; SDC, smallest detectable change; SEM, standard error of 
measurement.

T A B L E  7  Outcomes for the RAND‐36 “role limitations due 
to emotional problems:” SEMs, SDCs and MCICs according to each 
anchor (GPE)

Anchor (GPE) SEM 4.0 × SEM SDC MCIC

Physical activity −34.30 −137.20 −79.55 −14.56

Coping −32.27 −129.08 −74.84 −22.87

Abbreviations: GPE, global perceived effect; MCIC, minimal clinically 
important change; SDC, smallest detectable change; SEM, standard error of 
measurement.

T A B L E  4  Outcomes for the RAND‐36 “emotional wellbeing:” 
change scores, SRM and Spearman's rho correlation coefficients 
according to each anchor (GPE)

ΔT1‐T2 (n = 139) −6.91 (15.10)

 SRM 0.46

  Spearman's rho

Anchor (GPE)
Physical activity

r = −0.133

Improved (n = 113) −8.14 (14.48)  

Unchanged (n = 20) −3.80 (17.14)  

Deteriorated (n = 5) 0.80 (7.16)  

Anchor (GPE)
Coping

r = −0.290b 

Improved (n = 118) −9.05 (14.14)  

Unchanged (n = 17) 4.71 (13.58)  

Deteriorated (n = 3) −1.33 (18.04)  

Note: Values are mean (SD) unless indicated otherwise.
Abbreviations: GPE, global perceived effect; SRM, standardized response mean.
aP < .05; 
bP < .01; 
cP < .005. 

T A B L E  8  Outcomes for the RAND‐36 “emotional wellbeing:” 
SEMs, SDCs and MCICs according to each anchor (GPE)

Anchor (GPE) SEM 4.0 × SEM SDC MCIC

Physical activity −12.12 −48.48 −28.11 −4.34

Coping −9.89 −39.56 −22.94 −13.76

Abbreviations: GPE, Global Perceived Effect; MCIC, minimal clinically 
important change; SDC, smallest detectable change; SEM, standard error of 
measurement.

T A B L E  6  Outcomes for the RAND‐36 “social functioning:” 
SEMs, SDCs and MCICs according to each anchor (GPE)

Anchor (GPE) SEM 4.0 × SEM SDC MCIC

Physical activity −17.81 −71.24 −41.31 −10.20

Coping −16.83 −67.31 −39.03 −13.04

Abbreviations: GPE, global perceived effect; MCIC, minimal clinically 
important change; SDC, smallest detectable change; SEM, standard error of 
measurement.
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ability of these to reflect change in the individual patient. 
The question now arises of how to use these questionnaires 
in daily clinical practice in CMSP patients until more appro-
priate ways to assess the effects of rehabilitation programmes 
are developed. For rehabilitation professionals, an option 
could be to use the calculated SDCs as a benchmark in indi-
vidual patients. When the change score on a questionnaire is 
higher than the calculated SDC, there is a 95% certainty that 
the patient has experienced a real improvement (Terwee et 
al., 2009). In the future, it would be interesting to examine 
the responsiveness and interpretability of PROMs that focus 
on physical, conceivable more concrete aspects of disease in 
the CMSP population. Perhaps, the responsiveness of these 
PROMs will be higher and the measurement error will be 
lower. The results of this study however, compel us to con-
sider other types and more objective outcome measures to 
assess the effectiveness of CMSP rehabilitation programmes. 
Examples could include measurable behaviour of patients 
(the number of doctor visits, use of pain medication, return 

to work) or physical tests, preferably associated with the for 
the patient important goals of the rehabilitation programme. 
Furthermore, we want to emphasize the importance of the 
opinion of the clinician in the assessment, because of his/her 
(medical) knowledge, experience and personal contact with 
the patients. Concluding, measuring outcomes of CMSP re-
habilitation needs a broader assessment, in which PROMs are 
integrated as well as clinical/clinician based measurements.
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T A B L E  1 0  Outcomes for the PCS: change scores, SRM and 
Spearman's rho correlation coefficients according to each anchor 
(GPE)

ΔT1‐T2 (n = 280) 8.70 (8.48)

 SRM 1.03

  Spearman's rho

Anchor (GPE)
Physical activity

r = 0.248b 

Improved (n = 237) 9.62 (8.22)  

Unchanged (n = 38) 3.84 (8.50)  

Deteriorated (n = 5) 2.00 (5.48)  

Anchor (GPE)
Coping

r = 0.172b 

Improved (n = 245) 9.26 (8.27)  

Unchanged (n = 31) 4.65 (9.19)  

Deteriorated (n = 4) 5.50 (8.74)  

Note: Values are mean (SD) unless indicated otherwise.
Abbreviations: GPE, global perceived effect; PCS, pain catastrophizing scale; 
SRM, standardized response mean.
aP < .05; 
bP < .01; 
cP < .005. 

T A B L E  1 1  Outcomes for the PCS: SEMs, SDCs and MCICs 
according to each anchor (GPE)

Anchor (GPE) SEM 4.0 × SEM SDC MCIC

Physical activity 6.53 26.12 15.15 5.78

Coping 7.19 28.76 16.68 4.61

Abbreviations: GPE, global perceived effect; PCS, pain catastrophizing scale; 
MCIC, minimal clinically important change; SDC, smallest detectable change; 
SEM, standard error of measurement.

T A B L E  1 2  Outcomes for the TSK: change scores, SRM and 
Spearman's rho correlation coefficients according to each anchor 
(GPE)

ΔT1‐T2 (n = 344) 5.48 (7.70)

 SRM 0.71

  Spearman's rho

Anchor (GPE)
Physical activity

r = 0.235b 

Improved (n = 286) 6.40 (7.36)  

Unchanged (n = 48) 1.90 (7.28)  

Deteriorated (n = 8) −3.88 (10.12)  

Anchor (GPE)
Coping

r = 0.222b 

Improved (n = 300) 6.21 (7.30)  

Unchanged (n = 36) 1.06 (9.06)  

Deteriorated (n = 6) −2.00 (6.51)  

Note: Values are mean (SD) unless indicated otherwise.
Abbreviations: GPE, global perceived effect; SRM, standardized response mean, 
TSK, Tampa Scale of Kinesiophobia
aP < .05; 
bP < .01; 
cP < .005. 

T A B L E  1 3  Outcomes for the TSK: SEMs, SDCs and MCICs for 
the TSK according to each anchor (GPE)

Anchor (GPE) SEM 4.0 × SEM SDC MCIC

Physical activity 5.27 21.08 12.22 4.50

Coping 6.36 25.44 14.75 5.15

Abbreviations: GPE, global perceived effect; MCIC, minimal clinically impor-
tant change; SDC, smallest detectable change; SEM, standard error of measure-
ment; TSK, Tampa Scale of Kinesiophobia.
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