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Abstract
Background: Musculoskeletal pain (MSP) is recognized worldwide as a major cause of increased years lived with
disability. In addition to known generic prognostic factors, illness perceptions (IPs) may have predictive value for
poor recovery in MSP. We were interested in the added predictive value of baseline IPs, over and above the known
generic prognostic factors, on clinical recovery from MSP. Also, it is hypothesized there may be overlap between IPs
and domains covered by the Four-Dimensional Symptom Questionnaire (4DSQ), measuring distress, depression,
anxiety and somatization. The aim of this study is twofold; 1) to assess the added predictive value of IPs for poor
recovery and 2) to assess differences in predictive value for poor recovery between the Brief Illness Perception
Questionnaire - Dutch Language Version (Brief IPQ-DLV) and the 4DSQ.
Methods: An eligible sample of 251 patients with musculoskeletal pain attending outpatient physical therapy were
included in a multi-center longitudinal cohort study. Pain intensity, physical functioning and Global Perceived Effect
were the primary outcomes. Hierarchical logistic regression models were used to assess the added value of baseline
IPs for predicting poor recovery. To investigate the performance of the models, the levels of calibration (HosmerLemeshov test) and discrimination (Area under the Curve (AUC)) were assessed.
Results: Baseline ‘Treatment Control’ added little predictive value for poor recovery in pain intensity [Odds Ratio
(OR) 0.80 (Confidence Interval (CI) 0.66–0.97), increase in AUC 2%] and global perceived effect [OR 0.78 (CI 0.65–
0.93), increase in AUC 3%]. Baseline ‘Timeline’ added little predictive value for poor recovery in physical functioning
[OR 1.16 (CI 1.03–1.30), increase in AUC 2%]. There was a non-significant difference between AUCs in predictive
value for poor recovery between the Brief IPQ-DLV and the 4DSQ.
Conclusions: Based on the findings of this explorative study, assessing baseline IPs, over and above the known
generic prognostic factors, does not result in a substantial improvement in the prediction of poor recovery.
Also, no recommendations can be given for preferring either the 4DSQ or the Brief IPQ-DLV to assess psychological factors.
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Introduction
Musculoskeletal pain (MSP) is a major cause of increased years lived with disability [1]. There are several
generic factors prognostic of poor recovery from MSP
[2]: widespread pain (≥ 2 pain sites), high functional disability, somatization, and high pain intensity. Psychological factors such as distress, depressive mood and
somatization have also been identified as risk factors for
the transition from acute to chronic low back pain [3–
6]. These domains have been identified, but no recommendation can be made as to the best instrument for
identifying these factors. In The Netherlands, the FourDimensional Symptom Questionnaire (4DSQ) is commonly used to assess distress, depression, anxiety and
somatization [7]. In addition, illness perceptions (IPs), as
the core element of the Common-Sense Model of Selfregulation of Health and Illness (CSM), have been recognized as possible risk factors for poor recovery from
MSP. The Brief Illness Perceptions Questionnaire (Brief
IPQ) is frequently used to assess these IPs [8]. A recent
systematic review showed limited to moderate evidence
for the association of some IPs with pain intensity (PI)
and physical functioning (PF) in MSP [9]. Pathways by
which these associations can influence MSP are not
known. IPs might act as moderators or mediators or
affect MSP through fear avoidance or catastrophizing.
Another important finding of the review was that longitudinal research is lacking. Therefore, it is desirable to
explore the added predictive value of IPs, over and above
the well-known generic factors for poor recovery from
MSP, in the physiotherapy setting.
The CSM model provides a framework for identifying
unhelpful cognitions and emotions people may have
about their MSP condition [10]. It is based on a parallel
processing model, describing individual representations
(i.e. IPs) in response to health threats (i.e. MSP). There
are 9 IP dimensions included in the CSM: Consequences, Timeline, Personal Control, Treatment Control, Identity, Concern, Coherence, Emotional Response,
and Causal [11, 12].
To investigate the added predictive value of IPs, we
used the term ‘predictor’ defined as: “A patient characteristic that identifies subgroups of treated patients having different outcomes” [13]. In our study, IPs were seen
as predictors, the treatment was usual care physiotherapy, and the disease was non-specific MSP.
Previous research has found that IPs are predictive for
and associated with psychological factors, such as depression and anxiety, in patients with fibromyalgia [14],
chronic back pain [15] systemic lupus erythematosus
[16] and informal carers of patients with depression [17].
Therefore, overlap may exist between the domains included in the 4DSQ and in the Brief IPQ. Because of this
potential overlap, we were interested in the correlation
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of these questionnaires. We were also interested in the
difference between the added predictive values of the
4DSQ and the Dutch language version of the Brief IPQ
(Brief IPQ-DLV) for poor recovery.
The following are our three research goals; First, to
what extent do baseline illness perceptions in MSP patients have added predictive value for poor recovery in
PI, PF and patient GPE after 3 months? Second, what is
the correlation between the 4DSQ and the BIPQ-DLV?
Third, what is the difference in added predictive value
for poor recovery between the 4DSQ and the BIPQDLV?

Method
Design and setting

Twenty-eight primary care physiotherapy centres participated in this five-month-long exploratory study, approved by the Medical Ethical Committee of the
University of Applied Sciences Utrecht (HU) (Ref. no.
430012019). Physiotherapists at these centres collected
the data as part of their HU Master of Physiotherapy
study. All participating patients were treated according
to the Good Clinical Practice guidelines [18].
A consecutive sample of patients attending outpatient
physiotherapy was invited at first contact by participating physiotherapists to take part. As part of an assignment in their master’s program, these physiotherapists
included in the study 10–30 consecutive patients over a
period of 2 months (after screening for in- and exclusion
criteria: Table 1). After baseline (T0) assessment, a
follow-up assessment after 3 months (T1) was performed, using a questionnaire assessing the dependent
and independent variables (see Measurements).
Patients who met the inclusion criteria and gave written informed consent were recruited. We defined MSP
as: Pain felt within the context of the musculoskeletal
conditions listed in Table 1, according to the European
Musculoskeletal Conditions Surveillance and Information Network.
All clinical procedures used in this study were carried
out in accordance with relevant guidelines and
Table 1 Inclusion criteria
- Musculoskeletal pain
Joint conditions (i.e. rheumatoid arthritis (RA), osteoarthritis (OA)),
bone conditions (i.e. osteoporosis), spinal disorders (e.g. low back
pain), regional and widespread pain disorders, musculoskeletal
injuries, multisystem inflammatory diseases
- Age 18–75 years
- No physiotherapy treatment in the 6 months before baseline
- Signed informed consent
- No serious musculoskeletal diseases
° Fractures, malignancy, neurological signs
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regulations of the Royal Dutch Society of Physiotherapy
(KNGF).
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The ninth IP question, the Causal dimension, has
rank-ordered free-text responses and was not added
as a predictor.

Measurements

At baseline (T0), we collected data on demographic
characteristics and the independent variables listed
below:
Independent variables
 Pain intensity (PI)
 Average pain in the last 24 h (11-point Numeric
















Rating Scale (NRS): 0 = no pain; 10 = worst pain
imaginable) [19].
Physical functioning (PF)
Difficulty in performing daily activities (11-point
Patient-Specific Functional Scale (PSFS): 0 = no difficulty; 10 = unable to perform the activity). The PSFS
is reportedly feasible and reliable [20, 21].
Pain duration
Patients rated how long their pain had existed prior
to consultation: 1: pain < 7 weeks; 2: pain 7–13
weeks; 3: > 13 weeks.
Number of pain sites
Based on patients’ reports, the number of different
pain sites were categorized as: 1: 1–2 sites; 2: > 2
sites.
Psychological measures
The Four-Dimensional Symptom Questionnaire
(4DSQ) was used to assess patients’ level of risk
(low, medium or high) for developing Distress (16
items), Somatization (16 items), Anxiety (12 items),
and Depression (6 items). The 4DSQ is suitable for
clinical applications. The items are answered on a 5point frequency scale. To calculate sum scores, responses are coded on a 3-point scale: “no” (0 points),
“sometimes” (1 point), “regularly”, “often”, and “very
often or constantly” (2 points). Then, sum scores are
calculated for each dimension, and cut-off points applied to categorize each patient as at low, medium
or high risk [7].
Illness perceptions
The cross-cultural adapted and validated Brief Illness
Perceptions Questionnaire- Dutch language Version
(IPQ-DLV) was used [22, 23]: this consists of nine
questions of which eight were scored on an 11-point
scale and cover the IP dimensions of Consequences,
Timeline, Personal Control, Treatment Control,
Identity, Concern, Coherence, and Emotional Response. The IP dimensions of control beliefs (Personal/Treatment) and Coherence were converted
before statistical analyses as they are scored in reverse. Higher scores on Brief IPQ-DLV were theorized to have a greater chance on poor recovery.

Dependent variables

For Global Perceived Effect (GPE), we used a 7-point
scale ranging from ‘completely recovered’ to ‘very much
worsened’. The GPE is a reliable measurement [24] with
a clinically meaningful improvement cut-off point at ≤2
on a 7-point scale [25].
We defined poor recovery in three different ways [26];
 PI at follow-up; score of ≥3 on an 11-point NRS (0–10)
 PF at follow-up; score of ≥3 on an 11-point NRS (0–10)
 GPE; score of ≥3 on a 7-point ordinal scale

Pain intensity and physical function were also assessed
at T1 together with the Global Perceived Effect.
Statistics

In addition to age and gender, baseline scores were
assessed for PI, PSFS, pain duration, number of pain
sites, the 4DSQ, and the Brief IPQ-DLV, as percentages
or means (standard deviation (SD)).
Hierarchical logistic regression models were constructed to examine the added predictive value of baseline ‘poor recovery’ (at 3 months). In the first block, age,
gender and baseline scores for generic prognostic factors
(psychological measures, PI, limitations in PF, number of
pain sites and duration of pain) were entered as fixed
(independent) variables. In the second block, baseline
IPs with univariate significant ORs (p < 0.10) were
added to the model. The final model was obtained by
using the backward stepwise method. The goodness-offit of the model was described by the Nagelkerke R2 and
the Receiver Operating Characteristics (ROC) curve with
Area Under the Curve (AUC). Goodness-of-fit of the
AUC was judged thus: 0.90–1.0 Excellent; 0.80–0.89
Good; 0.70–0.79 Fair; 0.60–0.69 Poor; 0.50–0.59 Fail.
For calibration, we checked the goodness-of-fit using the
Hosmer & Lemeshow test (p < 0.05). The SPSS package
25™ was used to analyze the data.
For our research question ‘Is there an association between the 4DSQ and the BIPQ-DLV?’, we used the nonparametric Spearman’s rank correlation coefficient. To
interpret the strength of the correlation, we used the following classification; 0.00–0.10 negligible, 0.10–0.39
weak, 0.40–0.69 moderate, 0.70–0.89 strong and 0.90–
1.00 very strong [27].
For our research question ‘Is there a difference in
added predictive value of poor recovery between the
4DSQ and the BIPQ-DLV?’, two regression models were
built to examine the predictive value of baseline ‘poor
recovery’ (at 3 months). In our first model, we entered
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age, gender and the baseline scores for generic prognostic factors (PI, limitations in PF, number of pain sites
and duration of pain) and added the baseline score of
the 4DSQ. In our second model, we replaced the 4DSQ
with the Brief-IPQ-DLV. To test the discrimination of
the each model, a ROC-curve with Area Under the
Curve (AUC) was applied. To compare the two AUCs,
we used the empirical (non-parametric) method with
NCSS 2020 software.

Results
A total of 251 (Nmax) participants was included in this
study (see Table 2). We found missing data to be Missing Completely at Random (Little’s MCAR test p > 0.05).
Numbers of missing items are reported in Table 3 in the
‘n’ column. A total of 237 participants was present at
follow-up. The baseline characteristics of the fourteen
participants lost to follow-up are described in Table 2
last column.
We found poor clinical recovery in 79 out of 204 participants (39%) for PI, 109 out of 200 (54.5%) for PF, and
59 out of 199(30%) for GPE.
For distribution of the generic prognostic factors according with baseline IPs for good or poor recovery, see
Table 4.
Univariate logistic regression of illness perceptions with
poor clinical recovery

Table 5 shows the results of the univariate logistic regression of baseline IPs with poor clinical recovery.
For the hierarchical model, the following IP dimensions were statistically significant and were therefore selected for entering in Block 2: for the clinical outcome
PI, Timeline, Treatment Control, Identity, Concern, Coherence and Emotional Response; for PF, Consequences,
Timeline, Identity, Concern and Emotional Response;
for GPE, Consequences, Timeline, Treatment Control,
Identity, Concern and Emotional Response.
Hierarchical logistic regression for baseline illness
perceptions predicting poor recovery at 3 months

Table 6 shows results of the hierarchical logistic regressions and the AUC. Entered as fixed variables in Block 1
for all regression models were age, gender and generic
prognostic factors. In Block 2 of the model, we added all
the univariate significantly associated IPs (see Table 5)
with the backward stepwise method. We report only the
final models.
Baseline IPs

After being added to Block 2, most IP dimensions did
not increase predictive values for poor outcomes on PI,
PF or GPE. Two IP dimensions did add predictive value:
lower scores on Treatment Control for PI and GPE; and

Page 4 of 10

a higher score on Timeline for PF. The discrimination of
each model after adding IPs increased slightly (the AUC
increased by 2–3%). The goodness-of-fit was adequate
(Hosmer & Lemeshow test (PI: p = 0.57; PSFS: p = 0.68;
GPE: p = .08)).
Association of baseline scores in 4DSQ with the brief IPQ-DLV

The Spearman rank correlations showed small associations between the Brief IPQ-DLV and the 4DSQ. The IP
dimensions ‘Personal Control’, ‘Treatment Control’ and
‘Coherence’ showed non-significant associations (Table 7).
Difference in predictive value of poor recovery between
the brief IPQ-DLV and the 4DSQ

Table 8 presents the predictive value of poor recovery
between the Brief IPQ-DLV and the 4DSQ.

Discussion
In addition to generic prognostic factors, two of the IP
dimensions, Treatment Control and Timeline, give a
small added predictive value for poor recovery from
MSP in pain intensity, physical functioning and Global
Perceived Effect. The Brief IPQ-DLV showed weak correlation with the 4DSQ for all IP dimensions. The highest correlations (0.32 to 0.40) were for the IP dimensions
Consequences and Emotional Response. There were no
significant differences in the added predictive values for
poor recovery between the Brief IPQ-DLV and the
4DSQ.
Added predictive value of illness perceptions

Most IPs did not add predictive value for poor recovery.
The amount of explained variance in Block 1 increased
when adding Block 2 (Table 6) but the increase was
small and most of the variance remained unexplained.
This is also seen in the increase of the AUC from Step 1
to 2 by just 2–3%. Furthermore, from our data a higher
score on Treatment Control (hypothesized as increasing
the chance of poor recovery) showed the opposite. This
is not in line with other research in patients attending a
general physician, an inpatient rehabilitation program, or
an acupuncturist for low back pain, where reporting
higher scores for IPs was predictive of greater limitations
in PF with low back pain [28–31]. We researched outpatients receiving usual physiotherapy care for a wide
range of MSP, which makes comparison of results difficult. Looking at the difference between good and poor
clinical recovery for Treatment Control scores (Table 4)
we see very small differences. This means that, although
Treatment Control contributes to added predictive
value, the clinical importance is limited. In contrast with
previous research, we adjusted our findings for known
generic prognostic factors and psychological factors.
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Table 2 Demographic characteristics, baseline generic
prognostic baseline factors and baseline illness perceptions N =
251 (Continued)

Lost to followup
N = 14
Age (SD)

46.1
(13.8)

41.3 (13.7)

68.9

85.7

Head

4.7

0.0

Neck, shoulder, upper spins

35.6

50.0

Elbow, pols, hand

3.8

7.1

Lower back

16.5

21.4

Hip, knee

14.8

0.0

Ankle, foot

5.5

7.2

Multiple locations

19.1

14.3

Gender ♀ (%)
Body pain locations (%)

Musculoskeletal pain conditions (%) N = 192
Joint conditions (i.e. rheumatoid
arthritis

2.1

0

Osteoarthritis

18.2

25.0

Bone conditions (i.e. osteoporosis)

3.1

0

Musculoskeletal injuries (e.g. low back
pain)

64.1

70.0

Regional and widespread pain disorders 12.5
Multisystem inflammatory diseases

0

0

0

Pain intensity 0–10 (SD)

6.3 (2.8)

7.0 (2.4)

Physical functioning (0–10)

6.3 (2.2)

6.2 (1.5)

< 7 weeks

32.3

28.6

7–13 weeks

20.7

7.1

> 13 weeks

47.0

64.3

> 2 pain sites (%)

19.1

14.3

Low (0–10)

59.8

50.0

Medium [11–20]

29.5

41.7

High [21–32]

10.7

8.3

Low (0–10)

61.2

72.7

Medium [11–20]

22.7

9.1

High [21–32]

16.1

18.2

Pain duration %

4DSQ risk of (%)
Somatization (%)

Distress (%)

Anxiety (%)
Low (0–3)

75.4

69.2

Medium [4–9]

10.3

23.1

High [10–24]

14.3

7.7

Depression (%)
Low (0–2)

81.5

61.5

Lost to followup
N = 14
Medium [3–5]

7.3

23.1

High [6–12]

11.3

15.4

Consequences

5.4 (2.9)

5.1 (3.8)

Timeline

5.1 (3.2)

4.1 (3.0)

Personal Controla

4.8 (2.6)

4.4 (3.7)

Treatment Control

7.3 (2.1)

6.1 (3.3)

Identity

5.8 (2.3)

5.9 (3.2)

Baseline illness perceptions 0–10 (SD)

a

Concern

4.1 (3.6)

5.1 (3.7)

Coherencea

6.8 (2.5)

6.0 (3.6)

Emotional Response

4.5 (3.1)

4.9 (3.9)

SD standard deviation, 4DSQ Four-Dimensional Symptom Questionnaire,
reversed score

a

The IP Timeline (patients’ beliefs about how long their
condition will last) is an additional prognostic factor of
poor recovery in PF (Table 6). This is in line with published research about recovery expectations, in which
Timeline was found to be a factor in general expectations for individual recovery [32].
For interpretation of our findings on the additional
predictive value of baseline IPs, the chosen generic prognostic factors must be taken into account. Using other
prognostic factors may lead to different outcomes and
interpretation of the predictive value of baseline IPs.
Association and difference in predictive value between
4DSQ and brief IPQ-DLV

The weak associations of the Brief IPQ-DLV with the
4DSQ indicate that they address different constructs.
Additionally, both performed equally weakly as predictors for poor recovery in all three clinical outcomes. This
indicates that the Brief IPQ-DLV (9-items) could not be
replaced by the 4DSQ (50-items), and that neither makes
a clinical contribution of added predictive value for poor
recovery.
Table 3 Missing values analyses
N

Mean

SD

n

T0 Pain Intensity

245

6.3

2.3

6

2.4

T1 Pain Intensity

233

2.6

2.2

18

7.2

T0 Patient-Specific Functioning Scale

244

6.3

2.1

7

2.8

T1 Patient-Specific Functioning Scale

224

3.3

2.6

17

7.6

Global Perceived Effect

224

17

10.8

N = number of respondents, SD Standard Deviation, n number
of non-respondents;
MCAR test p > 0.05

%
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Table 4 Distribution of generic prognostic factors at baseline according to good/poor clinical recovery
Pain intensity recovery

Physical Functioning recovery

Global Perceived Effect recovery

Good
N = 140

Poor
N = 93

Good
N = 99

Poor
N = 125

Good
N = 54

Poor
N = 180

Pain intensity 0–10 (SD)

6.3 (2.2)

6.3 (2.2)

6.4 (2.0)

6.2 (2.5)

6.4 (2.2)

6.1 (2.4)

Physical functioning (0–10)

6.0 (2.5)

6.1 (2.3)

6.6 (2.0)

6.0 (2.1)

6.4 (2.2)

6.1 (2.2)

Pain duration %
< 7 weeks

38.7

14.6

40.8

16.9

41.8

18.3

7–13 weeks

21.0

25.0

17.7

31.0

18.3

29.6

> 13 weeks

40.3

60.4

41.5

52.1

39.9

52.1

> 2 pain sites (%)

14.9

35.4

14.3

28.2

15.0

29.6

Low

64.8

40.4

65.7

51.4

64.0

53.7

Medium

25.0

46.8

24.5

34.3

27.3

31.3

High

10.2

12.2

9.8

14.3

8.7

14.9

Low

62.1

53.2

63.6

54.9

62.4

58.6

Medium

22.6

27.7

23.1

25.4

26.2

20.0

High

15.3

19.1

13.3

19.7

11.4

21.4

Low

76.6

70.8

79.0

68.6

78.5

71.4

Medium

8.0

16.7

7.7

14.3

10.1

7.1

High

15.4

12.5

13.3

17.1

11.4

21.4

Low

82.7

81.3

84.2

80.3

85.5

77.5

Medium

6.7

6.3

6.2

7.0

6.6

7.0

High

10.6

12.5

9.6

12.7

7.9

15.5

Consequences

5.2 (2.8)

6.0 (2.9)

5.3 (2.8)

5.8 (2.9)

5.2 (2.9)

5.7 (2.6)

Timeline

4.9 (3.3)

6.2 (3.0)

4.7 (3.2)

6.3 (3.2)

4.7 (3.3)

6.4 (3.0)

Personal Control

4.9 (2.6)

4.7 (2.2)

4.8 (2.4)

4.7 (2.6)

4.9 (2.6)

4.9 (2.5)

Treatment Controla

7.5 (1.9)

7.1 (2.4)

7.5 (1.9)

7.0 (3.0)

7.6 (1.9)

6.6 (2.1)

Identity

5.7 (2.3)

6.3 (2.3)

5.9 (2.2)

6.1 (2.3)

5.2 (2.3)

6.0 (2.3)

Concern

3.4 (3.0)

4.8 (3.0)

3.9 (2.9)

4.3 (3.1)

3.9 (3.0)

4.6 (3.0)

4DSQ risk of (%)
Somatization

Distress

Anxiety

Depression

IPs 0–10 (SD)

a

Coherence

a

Emotional Response

7.0 (2.5)

6.6 (2.1)

6.9 (2.6)

7.0 (1.9)

6.9 (2.6)

6.8 (2.1)

4.1 (3.0)

5.6 (3.0)

4.0 (3.0)

5.2 (3.0)

4.1 (3.0)

4.9 (2.9)

SD standard deviation, 4DSQ Four-Dimensional Symptom Questionnaire, IP illness perception. a Scoring reversed

Limitations and strengths

First, despite the large number of participating primary
care physiotherapy centers, selection bias may have occurred. Gender differences are reported for increased female risk of chronic pain and more severe pain [33].
This might be of influence on the outcome since 68.9%
of our population was female. Additionally, we have no
information about patients who were invited but did not

participate. Further, we used the Brief IPQ-DLV and, although this is frequently used [8], it is debatable whether
dimensions of beliefs about MSP can be measured with
questionnaires alone [34]. Qualitative research might
add extra in-depth information, but this was outside the
scope of this study. Finally, the general prognostic factors were based on a systematic review among a range of
musculoskeletal disorders [2]. Though this suited our
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Table 5 Univariate associations of baseline illness perceptions with poor recovery: N = 251
T0 IP dimension

PI
N = 221

PF
N = 212

GPE
N = 222

OR

CI

p

OR

CI

p

OR

CI

p

Consequences

1.1

1.0–1.2

.021

1.1

1.0–1.2

.016

1.2

1.1–1.3

.004

Timeline

1.1

1.0–1.2

.007

1.2

1.1–1.3

.000

1.2

1.1–1.4

.000

Personal Control

.98

.88–1.1

.686

.98

.88–1.1

.746

1.0

.89–1.1

.896

Treatment Control

.82

.71–.94

.004

.96

.84–1.1

.581

.76

.63–.96

.004

Identity

1.2

1.0–1.3

.009

1.2

1.0–1.3

.015

1.2

1.0–1.3

.042

Concern

1.2

1.1–1.3

.000

1.1

1.0–1.2

.011

1.2

1.1–1.3

.003

Coherence

.85

.76–.95

.005

.93

.83–1.1

.196

.93

.82–1.1

.296

Emotional Response

1.2

1.1–1.3

.000

1.2

1.1–1.3

.002

1.1

1.0–1.3

.018

IP illness perception, GPE Global Perceived Effect, CI Confidence interval
p = 0.05, Bold = threshold p < 0.10

population well, it is possible that we have overlooked
other general relevant factors, such as sleep or central
sensitization.
A strength of this study is that it is the first multicenter study done in primary care physiotherapy centers,
with 28 primary care physiotherapy centers, geographically spread throughout the Netherlands. Hence, our findings are generalizable to patients in private practice in
the Netherlands. Secondly, according to Hayden et al.’s

criteria [35], our design is the first Phase 3 outcome prediction study focusing on the added predictive value of
IPs. A systematic review of association and prognosis of
IPs in MSP reported no other similar studies [9].
Thirdly, although there were missing data, the highest
rate was 11%, making our dataset robust enough without
the need for imputation. As this is the first paper to report on IPs and poor recovery in primary care physiotherapy, we built exploratory models based on univariate

Table 6 final hierarchical logistic regression models for predicting poor recovery at 3 months and added predictive probability value
(AUC) IPs for poor outcome (Nmax = 251)
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Table 7 Baseline Spearman’s correlations for the Brief IPQ-DLV
with the 4DSQ
IP dimension

Distress Anxiety Depression Somatization

Consequences

0.37a

0.37a

0.34a

0.32a

a

a

a

0.22

0.32a

Timeline

0.25

0.20

Personal Control

0.01

0.01

0.01

−0.01

Treatment Control

−0.01

0.02

0.00

0.03

a

Identity

0.26

a

a

0.24

a

a

0.25a

a

0.32a

0.25

Concern

0.27

0.22

Coherence

0.11

0.07

0.12

0.10

0.34a

0.34a

0.38a

Emotional Response 0.40a
a

0.27

Correlation significant at the ≤ 0.01 level (2-tailed)

p-values (Table 5). To overcome the issue of excluding
possible relevant IPs we set the p-value threshold to
0.10.
Practical implications/future directions

Overall, the additional contribution of the two IP dimensions, Treatment Control and Timeline, to predictions
of poor recovery after three months of usual physiotherapy care were small, the increase in the AUC being only
2–3%. Based on these results, assessing baseline IPs,
over and above the known generic prognostic factors,
does not result in a substantial improvement in the
prediction of poor recovery. In addition, the baseline
outcome score of the Brief IPQ-DLV does not indicate
the use of the questionnaire as a baseline predictor of
poor recovery.
However, this does not rule out a value for IPs in
MSP, as their possible role as mediators has yet to be
researched. Other research designs, such as Single-Case
Experimental Designs, have been shown to be of value
when looking for relevant factors for recovery from low
back pain [36, 37].
In this study, treatment followed KGNF guidelines or,
when not relevant, the physical therapist’s usual practice.
Therefore, specific interventions aimed at patients’ beliefs

Conclusion
Based on the findings of this explorative study, assessing
baseline IPs, over and above the known generic prognostic factors, does not result in a substantial improvement
in the prediction of poor recovery. Also, no recommendations can be given for preference between the 4DSQ
and the Brief IPQ-DLV to assess psychological factors.
The role of IPs as possible mediators has still to be
researched. We recommend future research with suitable designs that can look at changeability and possible
effectiveness of high IPs on PI, PF and GPE in patients
with musculoskeletal pain.
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Table 8 Difference in predictive value of poor recovery
between Brief IPQ-DLV and 4DSQ (Nmax = 251)
Brief IPQ-DLV 95% CI Δ AUC1AUC2

4DSQ 95% CI

cannot be assumed to have taken place. This could influence existing poor recovery outcomes of 39% for PI, 55%
for PF and 30% for GPE. Tailoring interventions that
match specific risk factors and patients’ needs has recently
brought forward as a preventative strategy for the transition of acute to chronic low back pain [38], so matching
interventions with patients’ high baseline IPs is conceivable. We recommend future research into the feasibility
and effectiveness of an illness perception-based physiotherapy intervention for patients with disabling MSP.

AUC1 Lower Upper AUC2 Lower Upper Absolute %

p

PI
(N =
204)

0.65

0.54

0.74

0.63

0.50

0.73

0.03

4.0 0.61

PF
(N =
200)

0.62

0.53

0.69

0.59

0.49

0.67

0.04

4.4 0.50

GPE
(N =
199)

0.67

0.57

0.74

0.68

0.59

0.76

0.01

1.9 0.72

AUC Area Under the Curve, CI Confidence Interval, PI pain intensity, PF
physical functioning, GPE Global Perceived Effect

Availability of data and materials
The datasets used and/or analyzed during the current study are available
from the corresponding author on reasonable request.

Declarations
Ethics approval and consent to participate
• Medical Ethical Committee of the University of Applied Sciences Utrecht
(Ref. no. 430002016) provided required ethical approval for the study
• Written informed consent was obtained from all participating patients
• All methods used in this study were carried out in accordance with
relevant guidelines and regulations of the KGNF.
Consent for publication
Not applicable.

Raaij et al. BMC Musculoskeletal Disorders

(2021) 22:522

Competing interests
Not applicable.
Author details
1
Research Group Lifestyle and Health, HU University of Applied Sciences
Utrecht, Heidelberglaan 7, CS, Utrecht 3584, The Netherlands. 2Department
of Health Sciences, VU University, Amsterdam, The Netherlands. 3the EMGO
Institute for Health and Care Research, Amsterdam, The Netherlands. 4Julius
Center for Health Sciences and Primary Care, Department of Data Science
and Biostatistics, Utrecht University, Utrecht, Netherlands. 5Department of
Epidemiology and Biostatistics, VU University Medical Centre, Amsterdam,
The Netherlands.
Received: 12 January 2021 Accepted: 8 April 2021

References
1. Vos T, Flaxman AD, Naghavi M, Lozano R, Michaud C. Years lived with
disability (YLDs) for 1160 sequelae of 289 diseases and injuries 1990–2010: a
systematic analysis for the global burden of disease study 2010. Lancet.
2013;380(9859):2163–96.
2. Artus M, Campbell P, Mallen CD, Dunn KM, van der Windt DAW. Generic
prognostic factors for musculoskeletal pain in primary care: a systematic
review. BMJ Open. 2017;7(1):e012901–10.
3. Buchbinder R, van Tulder M, Öberg B, Costa LM, Woolf A, Schoene M, et al.
Low back pain: a call for action. Lancet. 2018;391(10137):2384–8. https://doi.
org/10.1016/S0140-6736(18)30488-4.
4. Clark S, Horton R. Low back pain: a major global challenge. Lancet. 2018;
391(10137):2302. https://doi.org/10.1016/S0140-6736(18)30725-6.
5. Hartvigsen J, Hancock MJ, Kongsted A, Louw Q, Ferreira ML, Genevay S,
et al. What low back pain is and why we need to pay attention. Lancet.
2018;391(10137):2356–67. https://doi.org/10.1016/S0140-6736(18)30480-X.
6. Foster NE, Anema JR, Cherkin D, Chou R, Cohen SP, Gross DP, et al.
Prevention and treatment of low back pain: evidence, challenges, and
promising directions. Lancet. 2018;391(10137):2368–83. https://doi.org/10.1
016/S0140-6736(18)30489-6.
7. Terluin B, Smits N, Brouwers EPM, de Vet HCW. The four-dimensional
symptom questionnaire (4DSQ) in the general population: scale structure,
reliability, measurement invariance and normative data: a cross-sectional
survey. Health Qual Life Outcomes. 2016;14(1):130. https://doi.org/10.1186/
s12955-016-0533-4.
8. Broadbent E, Wilkes C, Koschwanez H, Weinman J, Norton S, Petrie KJ. A
systematic review and meta-analysis of the brief illness perception
questionnaire. Psychol Health. 2015;30(11):1361–85. https://doi.org/10.1080/
08870446.2015.1070851.
9. de Raaij EJ, Ostelo RW, Maissan F, Mollema J, Wittink H. The Association of
Illness Perception and Prognosis for pain and physical function in patients with
noncancer musculoskeletal pain: A systematic literature review. J Orthop
Sports Phys Ther. 2018;48(10):789–800. https://doi.org/10.2519/jospt.2018.8072.
10. Leventhal H, Phillips LA, Burns E. The common-sense model of selfregulation (CSM): a dynamic framework for understanding illness selfmanagement. J Behav Med. 2016;39(6):935–46. https://doi.org/10.1007/s1
0865-016-9782-2.
11. Moss-Morris R, Weinman J, Petrie KJ, Horne R, Cameron LD, Buick D. The
revised illness perception questionnaire (IPQ-R). Psychol Health. 2002;17(1):
1–16. https://doi.org/10.1080/08870440290001494.
12. Broadbent E, Petrie KJ, Main J, Weinman J. The brief illness perception
questionnaire. J Psychosom Res. 2006;60(6):631–7. https://doi.org/10.1016/j.
jpsychores.2005.10.020.
13. Adolfsson J, Steineck G. Prognostic and treatment-predictive factors-is there
a difference? Prostate Cancer Prostatic Dis. 2000;3(4):265–8. https://doi.org/1
0.1038/sj.pcan.4500490.
14. de Heer EW, Vriezekolk JE, van der Feltz-Cornelis CM. Poor illness
perceptions are a risk factor for depressive and anxious symptomatology in
fibromyalgia syndrome: A longitudinal cohort study. Front Psychiatry. 2017;
8:217. https://doi.org/10.3389/fpsyt.2017.00217.
15. Chojnacka-Szawłowska G, Kloc W, Zdun-Ryżewska A, Basiński K, Majkowicz
M, Leppert W, et al. Impact of different illness perceptions and emotions
associated with chronic Back pain on anxiety and depression in patients
qualified for surgery. Pain Manag Nurs. 2019;20(6):599–603. https://doi.org/1
0.1016/j.pmn.2019.02.009.

Page 9 of 10

16. Nowicka-Sauer K, Hajduk A, Kujawska-Danecka H, Banaszkiewicz D,
Smoleńska Ż, Czuszyńska Z, et al. Illness perception is significantly
determined by depression and anxiety in systemic lupus erythematosus.
Lupus. 2017;27(3):454–60.
17. Scerri J. Illness perceptions, depression and anxiety in informal carers of
persons with depression: a cross-sectional survey. Qual Life Res. 2019;28(2):
451–60. https://doi.org/10.1007/s11136-018-2009-y.
18. Vijayananthan A, Nawawi O. The importance of good clinical practice
guidelines and its role in clinical trials. Biomed Imaging Interv J. 2008;4(1):e5.
https://doi.org/10.2349/biij.4.1.e5.
19. Ferreira-Valente MA, Pais-Ribeiro JL, Jensen MP. Validity of four pain
intensity rating scales. Pain. 2011;152(10):2399–404. https://doi.org/10.1016/j.
pain.2011.07.005.
20. Stevens A, Köke A, Weijden T, Beurskens A. Ready for goal setting? Process
evaluation of a patient-specific goal-setting method in physiotherapy. BMC
Health Serv Res. 2017;17(1):618.
21. Beurskens AJ, de Vet HC, Köke AJ, Lindeman E, van der Heijden GJ, Regtop
W, et al. A patient-specific approach for measuring functional status in low
back pain. J Manip Physiol Ther. 1999;22(3):144–8. https://doi.org/10.1016/
S0161-4754(99)70127-2.
22. Hallegraeff JM, Van Der Schans CP, Krijnen WP, de Greef MH. Measurement
of acute nonspecific low back pain perception in primary care physical
therapy: reliability and validity of the brief illness perception questionnaire.
BMC Musculoskelet Disord. 2013;14(1):53. https://doi.org/10.1186/1471-24
74-14-53.
23. de Raaij EJ, Schröder C, Maissan FJ, Pool JJ, Wittink H. Cross-cultural
adaptation and measurement properties of the brief illness perception
questionnaire-Dutch language version. Man Ther. 2012;17(4):330–5. https://
doi.org/10.1016/j.math.2012.03.001.
24. Kamper SJ, Ostelo RWJG, Knol DL, Maher CG, de Vet HCW, Hancock MJ. Global
perceived effect scales provided reliable assessments of health transition in people
with musculoskeletal disorders, but ratings are strongly influenced by current status.
J Clin Epidemiol. 2010;63(7):760–1. https://doi.org/10.1016/j.jclinepi.2009.09.009.
25. Kamper SJ, Maher CG, Mackay G. Global rating of change scales: a review of
strengths and weaknesses and considerations for design. J Man Manip Ther.
2009;17(3):163–70. https://doi.org/10.1179/jmt.2009.17.3.163.
26. Karran EL, McAuley JH, Traeger AC, Hillier SL, Grabherr L, Russek LN, et al.
Can screening instruments accurately determine poor outcome risk in
adults with recent onset low back pain? A systematic review and metaanalysis. BMC Med. 2017;15(1):13. https://doi.org/10.1186/s12916-016-0774-4.
27. Schober P, Boer C, Schwarte LA. Correlation coefficients: appropriate use
and interpretation. Anesth Analg. 2018;126(5):1763–8. https://doi.org/1
0.1213/ANE.0000000000002864.
28. Foster NE, Bishop A, Thomas E, Main C, Horne R, Weinman J, et al. Illness
perceptions of low back pain patients in primary care: what are they, do
they change and are they associated with outcome? Pain. 2008;136(1):177–
87. https://doi.org/10.1016/j.pain.2007.12.007.
29. Glattacker M, Heyduck K, Meffert C. Illness beliefs and treatment beliefs as
predictors of short-term and medium-term outcome in chronic back pain. J
Rehabil Med. 2013;45(3):268–76. https://doi.org/10.2340/16501977-1104.
30. Campbell P, Foster NE, Thomas E, Dunn KM. Prognostic indicators of low
Back pain in primary care: five-year prospective study. J Pain. 2013;14(8):
873–83. https://doi.org/10.1016/j.jpain.2013.03.013.
31. Bishop FL, Yardley L, Prescott P, Cooper C, Little P, Lewith GT. Psychological
covariates of longitudinal changes in Back-related disability in patients
undergoing acupuncture. Clin J Pain. 2015;31(3):254–64. https://doi.org/10.1
097/AJP.0000000000000108.
32. Hayden JA, Wilson MN, Riley RD, Iles R, Pincus T, Ogilvie R. Individual recovery
expectations and prognosis of outcomes in non-specific low back pain: prognostic
factor review. Cochrane Database Syst Rev. 2019;2019(11):CD011284.
33. Bartley EJ, Fillingim RB. Sex differences in pain: a brief review of clinical and
experimental findings. Br J Anaesth. 2013;111(1):52–8. https://doi.org/10.1
093/bja/aet127.
34. van Wilgen P, Beetsma A, Neels H, Roussel N, Nijs J. Physical therapists
should integrate illness perceptions in their assessment in patients with
chronic musculoskeletal pain; a qualitative analysis. Man Ther. 2014;19(3):
229–34. https://doi.org/10.1016/j.math.2013.11.006.
35. Hayden JA, Côté P, Steenstra IA, Bombardier C. QUIPS-LBP working group.
Identifying phases of investigation helps planning, appraising, and applying
the results of explanatory prognosis studies. J Clin Epidemiol. 2008;61(6):
552–60. https://doi.org/10.1016/j.jclinepi.2007.08.005.

Raaij et al. BMC Musculoskeletal Disorders

(2021) 22:522

36. Caneiro JP, Smith A, Linton SJ, Moseley GL, OSullivan P. How does change
unfold? An evaluation of the process of change in four people with chronic
low back pain and high pain-related fear managed with cognitive
functional therapy: A replicated single-case experimental design study.
Behav Res Ther. 2019;117:28–39. https://doi.org/10.1016/j.brat.2019.02.007.
37. Simons LE, JWS V, Declercq L, Smith AM, Beebe J, Hogan M, et al. Avoid or
engage? Outcomes of graded exposure in youth with chronic pain using a
sequential replicated single-case randomized design. Pain. 2020;161(3):520–31.
38. Linton SJ, Nicholas M, Shaw W. Why wait to address high-risk cases of acute
low back pain? A comparison of stepped, stratified, and matched care. Pain.
2018;159(12):2437–41. https://doi.org/10.1097/j.pain.0000000000001308.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 10 of 10

