Universiteit
Antwerpen

This item is the archived peer-reviewed author-version of:

Clinimetric properties of illness perception questionnaire revised (IPQ-R) and brief
illness perception questionnaire (Brief IPQ) in patients with musculoskeletal
disorders : a systematic review

Reference:
Leysen Marijke, Nijs Jo, Meeus Mira, Van Wilgen C. Paul, Struyf Filip, Vermandel Alexandra, Kuppens An,
Roussel Nathalie.- Clinimetric properties of illness perception questionnaire revised (IPQ-R) and brief illness

perception questionnaire (Brief IPQ) in patients with musculoskeletal disorders : a systematic review
Manual therapy / Manipulation Association of Chartered Physiotherapists - ISSN 1356-689X - (2014), p. 1-35
DOI: http://dx.doi.org/doi:10.1016/j.math.2014.05.001

T —— uantwerpen.be

Institutional repository IRUA



http://dx.doi.org/doi:10.1016/j.math.2014.05.001
http://anet.uantwerpen.be/irua

Accepted Manuscript

Clinimetric properties of iliness perception questionnaire revised (IPQ-R) and brief
illness perception questionnaire (Brief IPQ) in patients with musculoskeletal disorders:
A systematic review

Marijke Leysen , Jo Nijs , Mira Meeus , C. Paul van Wilgen , Filip Struyf , Alexandra
Vermandel , Kevin Kuppens , Nathalie Roussel

PII: S1356-689X(14)00084-8
DOI: 10.1016/j.math.2014.05.001
Reference: YMATH 1566

To appearin:  Manual Therapy

Received Date: 19 December 2013
Revised Date: 4 April 2014
Accepted Date: 6 May 2014

Please cite this article as: Leysen M, Nijs J, Meeus M, Paul van Wilgen C, Struyf F, Vermandel A,
Kuppens K, Roussel N, Clinimetric properties of iliness perception questionnaire revised (IPQ-R) and
brief illness perception questionnaire (Brief IPQ) in patients with musculoskeletal disorders: A systematic
review, Manual Therapy (2014), doi: 10.1016/j.math.2014.05.001.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.



http://dx.doi.org/10.1016/j.math.2014.05.001

Clinimetric properties of illness perception questionnaire
revised (IPQ-R) and brief iliness perception questionnaire
(Brief IPQ) in patients with musculoskeletal disorders: A

systematic review

Marijke Leysen ®, Jo Nijs ™ MiraMeeus 9, C. Paul van Wilgen ™, Filip Struyf ®°,

AlexandraVermandel @, Kevin Kuppens ®°, Nathalie Roussel *°

& Rehabilitation Sciences and Physiotherapy (REVAKI), Faculty of Medicine and Health Sciences, University of
Antwerp, Antwerp, Belgium

®Pain in Motion Research Group (www.paininmotion.be)

¢ Departments of Human Physiology and Physiotherapy, Faculty of Physical Education and Physiotherapy, Vrije
Universiteit Brussel, Belgium

4 Transcare, Transdisciplinary Pain Management Centre, the Netherlands.

€ Department of Physical Medicine and Physiotherapy, University Hospital Brussels, Belgium

" Department of Urology, University Hospital Antwerp, Belgium

9 Ghent University Hospital (6K 3) (REVAKI), Faculty of Medicine, Ghent University

Corresponding author: Nathalie Roussel;
Address of correspondence and reprints requests to Nathalie Roussel, Universiteit Antwerpen, Campus Drie
Eiken D.S.121, Universiteitsplein 1, 2610 Wilrijk, Belgium (e-mail: Nathalie.Roussel @uantwerpen.be; phone:

+3232652859; website: www.paininmotion.be




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

ABSTRACT
Severa questionnaires are available to evaluate illness perceptions in patients, such as the
illness perception questionnaire revised (IPQ-R) and the brief version (Brief IPQ). This
study aims to systematically review the literature concerning the clinimetric properties of
the IPQ-R and the Brief IPQ in patients with musculoskeletal pain. The electronic
databases Web of Sciences and Pubmed were searched. Studies were included when the
clinimetric properties of the IPQ-R or Brief IPQ were assessed in adults with
musculoskeletal pain. Methodological quality was determined using the COSMIN
checklist. Eight articles were included and evaluated. The methodological quality was
good for 3 COSMIN boxes, fair for 11 and poor for 3 boxes. None of the articles obtained
an excellent methodological score. The results of this review suggest that the IPQ-R is a
reliable questionnaire, except for illness coherence. Internal consistency is good, except for
the causal domain. The IPQ-R has good construct validity, but the factor structure is
unstable. Hence, the IPQ-R appears to be a useful instrument for assessing illness
perceptions, but care must be taken when generalizing the results of adapted versions of
the questionnaires. The Brief IPQ shows moderate overall test-retest reliability. No articles
examining the validity of the Brief IPQ were found. Further research should therefore
focus on the content and criterion validity of the IPQ-R and the clinimetric properties of

the Brief IPQ.

Key Words: musculoskeletal pain (MeSH), epidemiologic methods (MeSH),

Questionnaires (MeSH), Perception (MeSH)
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INTRODUCTION

Recent guidelines advise health care personal t@luate and treat patients with
musculoskeletal pain from a biopsychosocial pertspe¢Airaksinen et al., 2006; Tulder
et al.,, 2006). In both medical and psychologictdréture, Leventhal's Common Sense
Model (CSM) is often used as a theoretical framéwor the evaluation and treatment of
patients (Leventhal et al., 2003). According tostimodel, patients develop cognitions
about their illness, based on former experiencgsrpretation of symptoms and provided

information. These cognitions are often referreddallness perceptions.

These illness perceptions have been studied inaeyathologies such as cardiovascular
disorders (Schoormans et al., 2013), respiratosprders (Kaptein et al., 2011) and
musculoskeletal disorders e.g. fibromyalgia (varigéh et al., 2008), sports injuries (van
Wilgen et al., 2010; Larmer et al., 2011), low baekn (Foster et al., 2008; van Wilgen et
al., 2012), chronic fatigue syndrome and rheumasoitiritis (Moss-Morris & Chalder,
2003). Especially when there is no clear diagndgsig. no bodily cause of pain or
medically unexplained symptoms), patients formrtlogn interpretation of symptoms to
explain the disorder. lliness perceptions will det@e the patient’'s coping strategy.
(Sumathipala et al., 2008). Some patients willeégly develop negative beliefs about their
illness (Stenner et al., 2000). These negativesknperceptions can include believing that
the problem will last long, relating all symptonts their illness or having weak beliefs
about self-control and low confidence in performadivities despite their pain (Foster et
al., 2008). In a large prospective study with acsté-acute and chronic low back pain
patients, negative illness perceptions were bettedictors of disability at 6 months than
fear avoidance, catastrophizing or depression @rFastal., 2008; Foster et al., 2010). In

chronic pain patients, negative illness perceptiamesassociated with maladaptive illness
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behaviour, dysfunction, poor treatment adherendet@atment outcome (Spinhoven et al.,

2004; Edwards et al., 2006).

In order to evaluate illness perceptions, the #nderceptions Questionnaire (IPQ)
(Weinman et al., 1996) was developed. Subsequemubdication of the IPQ, further
evolvement of the tool was undertaken, leadindnéocreation of the IPQ-Revised (IPQ-R)
(Moss-Morris et al., 2002). The IPQ-R measuresrBedisions of illness perceptions and
consists of 3 domains. In the first domain, calletess identity, the perceived symptoms
and their possible relation to the illness are eai@d. The second domain, the beliefs
domain, covers 7 dimensions: the acute/chroniclima&s well as the cyclical character of
the illness represent the first and second dimenglonsequences, as the third dimension,
include perceived short- and long-term effects dyspal, psychological and social
functioning. Controllability and curability refer® the extent to which a condition is
perceived to be controllable or curable, while eor@l representations, the sixth
dimension,represent the emotions experienced as a resutteof itiness. Finally, illness
coherence reflects an individual’'s understandingheir condition. For each dimension,
responders rate their level of agreement on agdoiet Likert scale, ranging from ‘strongly
disagree’ to ‘strongly agree’. The third domaintdisl8 possible causes to which
individuals attribute their condition, the degreenthich individuals perceive themselves as
responsible for the illness, as well as the respditg individuals take for curing
themselves. Again, patients rate their level ofeagrent on a five-point Likert scale,

ranging from ‘strongly disagree’ to ‘strongly agrédill et al., 2007).

In 2006 Broadbent et al. constructed a brieferigarfom the IPQ-R, which is referred to

as the Brief IPQ (Broadbent et al., 2006). The w@s to construct a very short and simple
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measure of illness perceptions for clinical use nprovide an alternative for the 5-point
Likert scale approach. The Brief IPQ is an eigbtvt instrument that measures the
cognitive perceptions with respect to an illnessaarordinal scale (0—10). Eight areas are
examined: consequences (item 1), timeline (itemp&jsonal control (item 3), treatment
control (item 4), identity for describing the condin and symptoms (item 5), coherence
(item 7), and concern and emotions (items 6 andi&.maximal score on the Brief IPQ is

80, where higher scores reflect more negative péaares.

Since the IPQ, IPQ-R and Brief IPQ are general tijp@saires, researchers are allowed to
substitute the term ‘illness’ with the name of thendition they are investigating

(Weinman et al., 1996; Hill et al., 2007). Moreguessearchers should feel free to modify
the causal and identity scales in order to suitiqdar illnesses, cultural settings or

populations (Moss-Morris et al., 2002).

Because illness perceptions are measured in aywafi@isorders, the questionnaires can
be adapted in function of each condition, suchil@®ryalgia (Van Wilgen et al., 2008)
and hand injury (Chan et al., 2009). However, imfation regarding the clinimetric
properties of the (adapted versions of the) IPQi® Brief IPQ is lacking. The clinimetric
approach is directed at the development of instnisn® measure multiple constructs with
a single index (Fayers & Hand, 2002), which is moftke case in clinical practice (Vet et
al., 2003). It is associated with rating scalest taee used to describe or measure
symptoms, physical signs and other distinctly clhiphenomena (Feinstein, 1983; 1987).
A summary of the quality of the studies that haweestigated IPQ-R or Brief IPQ will
give perspective on how these articles can assistlinecting approaches in clinical

practice. Therefore, the aim of the present liteabverview was to systematically review
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METHODS

Search strategy

Full details of the search strategy can be foundhm addendum. In brief, alongside
adherence to the PRISMA guidelines, the PICOS muad@al used to list three groups of
keywords: (P) patients with musculoskeletal pail), IPQ-R or Brief IPQ and (O)

clinimetric properties. No limits were added.

Methodological quality of the included articles

The methodological quality of the included articlwas reviewed using the COSMIN
checklist with 4-point rating scale, representingcetlent, good, fair and poor
methodological quality (Mokkink et al., 2010a). TBOSMIN checklist is a standardized
tool for assessing the methodological quality afdsts on measurement properties. It
contains a generalizability box and 9 separate $iosach dealing with one measurement
property, with 5-18 items per box about the desgml statistical methods. This
incorporates potential bias of individual studi€aio researchers independently scored the
selected studies. After reviewing the articles,résults of both researchers were compared
and differences were discussed until consensus wlsigined. Subsequently, a
methodological quality score per box is obtaineddiyng the lowest rating of any item in
a box (Terwee et al., 2012). The results were eatl using the quality criteria for
measurement properties of health status questi@mmdescribed by Terwee et al. (Terwee

et al., 2007).

Outcome measurements

For the purpose of this study reliability was asaly in terms of internal consistenayd

test-retest reliability (Lohr et al., 1998hternal consistencyis a measure of the extent to
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which items in a subscale are correlated, thus unegsthe same concept (Terwee et al.,
2007). To express the internal consistency of tfferdnt items in the domains of the IPQ-
R, Cronbach’s alphas can be calculated. A Cronisaalpha above 0.80 is considered to be
acceptable (Dijkers et al., 200Beproducibility or test—retest reliabilitpver a period of
time can be calculated using an intraclass coroglatoefficient (ICC), a weighted kappa
or Pearson correlation. To interpret the kappassizg, values above 0.60 are considered
substantial agreement (Landis & Koch, 1977). FoC,l@he threshold value of 0.75 for
good reliability was used (Portney & Watkins, 200B9r Pearson's correlations, critical
values are subject to the number of correlatedst@risher & Yates, 1974; Portney &

Watkins, 2000).

Validity will be presented as construct-, contertd criterion-related validity (Lohr et al.,
1996; Mokkink et al., 2010b). Construct validityfees to the ability of an instrument to
measure a concept or construct. Convergence, misaiion, factor analysis, hypothesis
testing and known groups method are procedureatt@eginformation about the construct
(Portney & Watkins, 2000). According to the COSMidkonomy,construct validityis
divided into hypotheses testing, structural vajidihd cross-cultural validity (Mokkink et
al., 2010b).Content validityis the degree to which the content of an instrumgran
adequate reflection of the construct to be meas(ivikkink et al., 2010b)Concurrent
validity is an aspect of criterion validity and measuresdgreement between the results
obtained by the IPQ-R and the results obtained rimtheer instrument within the same

population at the same time.
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RESULTS

Search strategy

The initial search strategy identified 75 uniquestedcts from the PubMed and Web of
Science databases. Two articles were included bg baarch. Based on the inclusion criteria,
65 abstracts were excluded. Figure 1 presentswchiart of the search strategy. A detailed
overview of the included articles is presented abl€ 1. The full text version of all papers

that met the inclusion criteria was retrieved foality assessment and data extraction.

Eight studies were included (Table 1) and scoredHeir methodological quality (Table 2).
The methodological quality of the different itemé the studies varied from good (van
Ittersum et al., 2009; Nicholls et al., 2013) to {Moss-Morris et al., 2002; van Wilgen et al.,
2008; Chan et al., 2009; Glattacker et al., 2008eA et al., 2013; Hallegraeff et al., 2013) to

poor (Chan et al., 2009; Hallegraeff et al., 2013).

Seven studies analysed the clinimetric propertidbeIPQ-R (Moss-Morris et al., 2002; van
Wilgen et al., 2008; Chan et al., 2009; Glattaekeal., 2009; van Ittersum et al., 2009; Albert
et al., 2013; Nicholls et al., 2013). Only one stadiministered the Brief IPQ (Hallegraeff et
al., 2013). To target a specific patient populatitre IPQ-R was adapted in each article.

These changes are presented in table 3.

Methodological guality of the included articles

The assessment of methodological quality of thduded articles is shown in Table 2.
Agreement between the two researchers was 83% .e@sums was obtained on all items. The
answers on the generalizability box of the COSMHhéaklist of each article are presented in

Table 1. The items with poor methodological quahdll not be further discussed.
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Reliability

The Pearson correlations for test-retest religbvéried between 0.50 and 0.87 for the beliefs
domain, except for cyclical timeline, where a lowsnrrelation was observed (0.35). For
illness identity and the causal domain, the cotieia varied between 0.24-0.57 and 0.53-
0.85, respectively (Table 4). The ICC varied betw8.55 and 0.87 (Glattacker et al., 2009).
The test-retest reliability of the Brief IPQ oveonae-week period was acceptable (ICC 0.72,

95% Cl:0.53-0.82) (Hallegraeff et al., 2013).

Internal consistency of the beliefs domain of tRQ1R among different patient populations
was satisfactory, ranging between 0.51 and 0.83¢g(td). Of the sub-domains within the
causal domain, only psychological attributions preed an alph&0.82. The sub-domain

‘accident or chance’ showed a very low internalsistency. No studies examined the internal

consistency of the Brief IPQ.

The measurement erraras evaluated in the Brief IPQ only (Hallegraefbkt 2013). Limits
of agreement ranged from -25.3 to 17.1. No systenrand was visible in the Bland-Altman
plot. The standard error of the mean was 1.17 hedstnallest detectable change was 42,

compared to a maximum score of 80 (Hallegraeft.eP@13).

Validity
Three articles tested different hypotheses on tmsteuct validity of the IPQ-R (van Wilgen

et al., 2008; Chan et al., 2009; Albert et al.,20table 5).
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Three studies established structural validity & tRQ-R as an aspect of construct validity
(Moss-Morris et al., 2002; van Ittersum et al., 20Richolls et al., 2013). Moss-Morris et al.
used an independent samples t-test to explore kngnoap validity within acute versus
chronic patients (Moss-Morris et al., 2002). Choopain patients were significantly different
from acute patients on all dimensions of the IP(pR001), except for risk factor attributions
(p<.01).

Two studies performed a factor analysis: one stisd both an exploratory and confirmatory
factor analysis (Nicholls et al., 2013) while thiaer used confirmatory factor analysis only
(van Ittersum et al., 2009). Results are presentéable 6.

No studies assessed the validity of the Brief IPQ.
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DISCUSSION
The results of this review suggest that the IPGR reliable questionnaire, except for the
illness coherence, with good internal consistemxygept for the causal domain. The IPQ-R
demonstrates good construct validity, but the fastaucture is unstable. The Brief IPQ shows
moderate overall test-retest reliability. Theraitack of articles studying the validity of the

Brief IPQ used in musculoskeletal conditions.

Methodological quality of the included articles

The methodological quality of the different itemistibe included studies ranged from poor
(N=3) to good (N=3). Methodological problems inahad an insufficient sample size,
selection bias (e.g. convenience sampling), laclesicription of handling with missing data
or the lack of a priori formulated hypotheses. Tieens with poor methodological quality
were eliminated from this literature review, sirthe precision of the results in these articles
is doubtful. None of the selected articles obtaireed excellent methodological score,

implying that all included studies had methodolagitaws.

Test-retest reliability

The results of the present study suggest thatressst reliability of the IPQ-R and Brief IPQ
is acceptable in the observed patient populatidms out of three articles only calculated
Pearson correlations (Moss-Moirris et al., 2002; Walgen et al., 2008). Pearson correlation
coefficients are less accurate to measure religltiiean ICC, because systematic differences
are not taken into account (Streiner & Norman, 200he moderate ICC in one study
evaluating orthopaedic patients (Glattacker et 2009) suggests that further research is

necessary to improve the test-retest reliability.
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To measure test-retest reliability, it is importaiot ensure the stability of the illness
perceptions of the patients within the time framhbkerefore, it must be questioned whether
illness perceptions remain stable over time if syoms are fluctuating. The differences in
test-retest reliability across studies might bela&xed by the time interval between the
consecutive measurements, which was much longerof&hs) in the study by Moss-Morris
et al. (2002) compared to the 3 weeks (van Wilgemle 2008) or 4 days-time interval

(Glattacker et al., 2009) in other studies.

The single study examining test-retest reliabibfythe Brief IPQ (Hallegraeff et al., 2013)
suggests an acceptable test-retest reliabilityhdn study, the smallest detectable change was
42, which means that a change in the Brief IPQ al/ecore must exceed a value of 42 in
order to reflect a true difference between testrateist scores. With a maximum overall score
of 80, it can be suggested that the Brief IPQ it swtable for detecting real individual
changes. However, it can also be questioned ifvamnatl score can be calculated in the Brief

IPQ, for each question measures a different dinsensi illness perceptions.

Internal consistency

The Cronbach's alphas for the beliefs domain ofiRi@@R showed good internal consistency
(0.75-0.82). Two studies had lower scores on sohtlkeosubscales (van Wilgen et al., 2008;
Albert et al., 2013). This may be related to thelen sample size in comparison to the third
study (van Ittersum et al., 2009). The latter hagbad methodological quality. Furthermore,
Albert et al. created a virtually new questionndiseadding 26 items to the beliefs domain,
making it hazardous to compare.

lliness identity consists of disparate symptomshsas pain, fatigue, nausea and stiff joints.

Some symptoms may be more relevant to particdlagsses than other symptoms (e.g. stiff
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joints is common for fibromyalgia, but less commfon low back pain (van Wilgen et al.,
2008; van Ittersum et al., 2009; van Wilgen et2012)). Therefore, the internal consistency
of this scale is less relevant than in the othdiseales. Symptoms and their frequency are

presented as a checklist, therefore they are puiosed to measure a certain construct.

Within the causal domain, internal consistencyasywgood for the psychological attribution
(0.82-0.90). The Cronbach's alphas for the othbsales in the causal domain are moderate
(0.47-0.62), except for accident or chance, whieheery low (0.00-0.14). By analogy with
symptoms, causes can be very diverse betweenatiffpathologies. Again, some causes may
be more relevant to particular illnesses than ofbgy. 'hereditary' is often cited as a cause in
fioromyalgia, whereas it is not mentioned frequerdty patients with low back pain (van
Ittersum et al., 2009; van Wilgen et al., 2012)hisTis supported by the unstable factor
structure of the causal domain (Nicholls et al120 It is suggested that a satisfactory factor
solution could be found if the list of causal itemsssufficiently modified to relate more
clearly to musculoskeletal pain patients, by remgvtems or including new items (Nicholls

et al., 2013).

Construct validity

The significant differences in test results betwaeute and chronic patients on all dimensions
reflect clear known group validity (Moss-Morris &@t, 2002). In patients with fiboromyalgia,
catastrophizing showed a negative relationship wilhess coherence and a positive
association with emotional representations andi@ictimeline (van Wilgen et al., 2008),
suggesting that patients who do not have a cledemstanding of their situation have the
tendency to catastrophize. This indicates that &tluc and information play a key role in the

treatment process.
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However, pain intensity proves to be unrelatechidubscales of the IPQ-R in patients with
musculoskeletal disorders which are absent fromkyAlbert et al., 2013). In this particular
patient population, pain intensity might be of lasgportance compared to functional
limitations. This is reflected in the fact that igtillness identity endorsed by participants is
more strongly associated with psychological distrdgn with pain intensity (Albert et al.,

2013).

Structural validity of the IPQ-R was assessed o &rticles with good methodological quality
(van Ittersum et al., 2009; Nicholls et al., 20IR)e factor structure of the beliefs domain as
suggested in the original IPQ-R (Moss-Morris et 2002) could not be completely affirmed,
nor could the causal domain. The factor structd@ithe original IPQ-R was calculated in 711
patients with a variety of disorders, such as rhegord arthritis, type Il diabetes, asthma,
chronic pain, acute pain, multiple sclerosis, myd infarction and HIV (Moss-Morris et
al., 2002). Comparison of the clinimetric propestaf the questionnaires should ideally be
calculated in a homogeneous patient group. Forcdusal domain, this may be even more
important, as attributions are probably diseaseiBpe Another potential reason why the
seven-factor model of the beliefs domain does restecplly provide a good fit could be
related to the presentation of the items. A mixwfr@ositively and negatively worded items
may confuse some respondents. There is some eeideatcpositively worded items are more
highly correlated with each other than negativelyrded items, and vice-versa (Nicholls et

al., 2013).

There is a lack of studies with good methodologgradlity examining the measurement error

and predictive validity of the IPQ-R. This wouldséaur the use of this type of questionnaires
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in clinical practice. Furthermore, no studies wgthod methodological quality examined the
criterion validity or content validity of the IPQ-RConcerning the Brief IPQ, only one article
met the inclusion criteria (Hallegraeff et al., 2D1This suggests the need of future research
to study the clinimetric properties of the BriefQPwithin musculoskeletal patients more

closely.

Study limitations

Since the aim of present study was to identifyigigtric properties of the IPQ-R or Brief IPQ
within musculoskeletal patients, the results o$ tld@view are only applicable to the included
populations. Furthermore, it is uncertain whetheriroetric qualities of translated versions
can be generalized to the original version. Tlselte of the present study are therefore only
applicable to the questionnaire and language usedparticular study (table 1). It has to be
noted that none of the included articles had areléeex@ score on the COSMIN checklist for
methodological quality. Therefore the results o #rticles should not be rejected, but one
must be attentive to the interpretation. As thstfand third domain (i.e. illness identity and
causal domain) are adjustable by researchers, mart be taken when comparing or
generalizing the results of adapted questionnainethe last question of the IPQ-R, patients
are asked to describe the three most importantesdias their illness. With this open-ended
format, a wealth of information is obtained frone thatients, but due to the design it is very
difficult to objectify, measure or compare thesesufts. Nevertheless, the latter is very
interesting for clinical practice, given the fattat negative illness perceptions influence
behaviour (Leventhal et al., 2003) and predict lligg in low back pain patients (Foster et

al., 2008; Foster et al., 2010).

Conclusion
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The results of the present systematic review confihat the IPQ-R is an appropriate
instrument to explore illness beliefs in patientshwmusculoskeletal disorders. Since the
guestionnaire can be adapted to target a sped#iemqt population, the factor structure
remains a delicate issue. Further research shaeldobducted to optimise the clinimetric

properties of the Brief IPQ in patients with mussKeletal disorders.
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ADDENDUM: SEARCH STRATEGY

Using the PRISMA guidelines (Liberati et a., 2009), a systematic search strategy was

performed via the electronic databases PubMed (http://www.ncbi.nlm.nih.gov/pubmed/) and

Web of Science (http://isiwebofknowledge.com) from their inception up till April 2013.
Several key word combinations were made to ensure that no relevant articles were missed.
Using the PICOS (Population, Intervention, Comparison, Outcome, Study design) model,
three groups of keywords were listed: (P) patients with musculoskeletal pain, (1) IPQ-R or
Brief IPQ and (O) clinimetric properties. The keywords from the three groups were combined.

No limits were used during the search strategy.

To identify relevant articles, all titles and/or abstracts of the selected articles were screened
for inclusion. Articles were eligible for this review if they fulfilled the following criteria: 1)
the study consisted of a prospective, population-based cohort or case-control design
investigating the clinimetric properties of the IPQ-R or Brief IPQ, 2) subjects of the study
were adult patients (18 years and older) with musculoskeletal complaints, and 3) the studies
were written in English, German, French or Dutch. Articles were excluded from this
systematic literature research if they were letters to the editor or reviews, abstracts,
hypotheses or papers without scientific data or if they included only healthy subjects. In case
of doubt of the eligibility of the article based on the content of the title and abstract, the full
text version was retrieved and evaluated against the selection criteria as mentioned above.

Literature was screened by thefirst and last author.

Liberati, A, Altman, DG, Tetzlaff, J, Mulrow, C, Gotzsche, PC, loannidis, JP, Clarke, M,
Devereaux, PJ, Kleijnen, J, Moher, D. The PRISMA statement for reporting
systematic reviews and meta-analyses of studies that evaluate health care
interventions. explanation and elaboration. PLoS Med 2009; 6(7): €1000100.
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Table 1: Included studies

Author Patient Population N Mean age Questionnaire Clinimetric Outcome
Country Setting (%omale)
Moss-Morris (2002) RA 76 59,0 (24%) IPQ-R (English) Test-retest reliability (RA) - Pearson's correlaio
New Zealand hospital outpatient clinics 53,9 (41%) PANAS Construct validity: Known group method (acute vsoctic) -
Chronic pain (> 3months) 63 Ambulatory Index independent samples t-test
hospital based chronic 35,7 (57%) SIP
pain clinics Fatigue Severity Scale
Acute pain (< 6 weeks) 35

private PT practice

Van Ittersum (2009) FM 196 49 (12%) IPQ-R-FM (Dutch) Internal consistency - Cronbach's
The Netherlands PT treatment centre VAS Construct validity: structural validity - MGM (CFA)

IPQ-R (English)

Van Wilgen (2008) FM 51 44 (8%) IPQ-R-FM (Dutch) Internal consistency - Cronbach's
The Netherlands Dutch FM patient association with 8 FM specific causesT est-retest reliability - Pearson's correlations
FIQ Construct validity: hypotheses testing: Correlatiath catastrophizing

PCS Pearson's correlations




Albert (2013) Musculoskeletal disorder 43 41 (46,5%) | IPQ-R-WD (French) Internal consistency - Cronbach's alpha
Canada with absence from work -> with new items Construct validity: hypotheses testing - multipdgmession analyses
3m-1y TSK and Pearson correlation
PCS
PDI-14
PDI
SERWS
Pain beliefs and
perceptions inventory
Implicit models of illness
questionnaire
VAS
Chan (2009) Acute (1) hand injury, 57 38,2 (21%) |IPQ-R-injury version Internal consistency - Cronbach's alpha
Ireland surgery required DASH Construct validity: hypotheses testing: Correlatigth objective
hospital HISS severity and subjective disability - Pearson
Nicholls (2013) Knee pain (OA) 393 63,5 (38%) IPQ-R Construct validity: structural validity:
UK Hand pain 2113 65,4 (37%) CFA (5 domains) - Goodness of fit - Chi2, gocamef fit
Non-specific LBP 1591 43,9 (41%) index, Parsimony adjusted GFI, comparatitzeniex, RMSEA

EFA (causes) - PCA with varimax rotation




Glattacker (2009)

Germany

Orthopaedic 45

2 rehabilitation clinics

45,5 (33,3%) IPQ-R (German)

HADS-D

Test-retest reliability - ICC, Pearson correlatimefficient

Hallegraeff (2013)

The Netherlands

Acute non-specific LBP 84
< 6 weeks

physical therapy providers

42 (43%) Brief IPQ (Dutch)

SF36 Health Survey

Internal consistency - Cronbach's alpha

Test-Retest reliability - ICC

Measurement error - Limits of agreement, Bland AltnPlot
Criterion validity: Concurrent validity (Mental Hila component of

SF-36) - ICC and Pearson correlations

Legend: OA = osteoarthritis, RA = rheumatoid arthritis, FEMibromyalgia

SIP = sickness impact profile, PANAS = Positivesaffand negative affect scale, VAS = visual anatograle, FIQ = fibromyalgia impact questionnait@SP= pain catastrophizing

scale, TSK = Tampa scale of kinesiophobia, PDIin daability index, PDI-14 = psychological disteeindex, SERWS = self-efficacy with regard to woalpacity, DASH = disabilitie

of the arm, shoulder and hand, HISS = Hand injernesty score, HADS = Hospital Anxiety and DepiessScale, SF36 Health Survey = Short Form 36 Heailtrvey

MGM = multiple group method, CFA = confirmatory facanalysis, EFA = exploratory factor analysis, B&A = root mean square error of approximation, KCi@traclass correlation

PCA = principal component analysis




Table 2: Assessment of methodological quality

Author COSMIN box Agreement Clinimetric Outcome Lowest score
Moss-Morris (2002) E 5/6 Construct validity: Structural validity: known gmounethod (acute vs chronic) - independent samglkest t Fair
B 10/11  Test-retest reliability (RA) - Pearson's correlaio Fair
Van Ittersum A 9/9 Internal consistency - Cronbach's Good
(2009) E 6/6 Construct validity: structural validity - CFA (MGM) Good
Van Wilgen (2008) A 8/9 Internal consistency - Cronbach's Fair
B 9/11 Test-retest reliability - Pearson's correlations Fair
F 10/10  Construct validity: Hypotheses testing: Correlatiith catastrophizing - Pearson's correlations Fair
Albert (2013) A 9/9 Internal consistency - Cronbach's alpha Fair
F 10/10  Construct validity: hypotheses testing - Pearsanetation matrix, multiple regression analysis Fair
Chan (2009) A 9/9 Internal consistency - Cronbach's alpha Poor
F 10/10  Construct validity: Hypotheses testing: Correlatigith objective severity and subjective Fair
disability - Pearson
Nicholls (2013) E 6/6 Construct validity: Structural validity: Good

CFA (5 domains) - Goodness of fit - Chi2, goagmef fit index, Parsimony adjusted GFl,
comparative fit index, RMSEA

EFA (causes) - PCA with varimax rotation




Glattacker (2009) B 9/11 Test-retest reliability (Orth) - ICC, Pearsmrrelation coefficient Fair
Hallegraeff (2013) A 6/9 Internal consistency - Cronbach's alpha Poor
B 5/11 Test-Retest reliability - ICC Fair
C 5/11 Measurement error - Limits of agreement, Bland AltnPlot Fair
H 3/6 Criterion validity: Concurrent validity (Mental Hia component of SF-36) - ICC and Pearson Poor

correlations

Legend: MGM= multigroup method, CFA = Confirmatory factanalysis, EFA = exploratory factor analysis, PCArincipal component analysis, GFI = goodness dhéiex,

CFI = comparative fit index, RMSEA = root mean sguearror of approximation, ICC = intraclass cortiela, Orth = orthopaedic, RA= rheumatoid arthritis

A= internal reliability, B= reliability, C= measument error, D= content validity, E=structural vétlgd F=hypotheses testing, G=cross cultural validit=criterion validity




Table 3: Adaptations of the | PQ-R in theincluded studies

Author (Year) "My illness" lliness identity  Beliefs domain Causes Total
Questionnaire was changed into...

Moss-Morris (2002)  / 14 50° 18 70
IPQ-R (English) 38°°

Van lttersum (2009) My fibromyalgia 14 37 18 69
IPQ-R-FM (Dutch)

Van Wilgen (2008) My fibromyalgia 14 37 26 77
IPQ-R-FM (Dutch)

Albert (2013) My current health 16* 52** 20%** 88
IPQ-R-WD (French) condition

Chan (2009) My injury 14 38 18 70
IPQ-R-injury version

Nicholls (2013) My hand/knee/back / / / /
IPQ-R (English) pain or problem

Glattacker 2009 / 14 32 18 64
IPQ-R (German)

Hallegraeff (2013) My low back pain / / / 8

Brief IPQ (Dutch)




Legend: ° items in the first principle components analy$ts,emaining items

* 5 jtems removed, 7 added ** 26 new items addet®items removed, 5 added




Table 4: Internal consistency and test-retest reliability of the IPQ-R

Internal consistency

Test-retest reliability

Cronbach's alpha Pearson correlations | ICC
IPQ-R-
IPQ-R WD IPQ-R
adapted
Van Van Albert et al. Moss- Van Glattacker et
Ittersum Wilgen 2013 Morris et Wilgen et al.
et al. et al. al. al. 2009
2009 2008 2002 2008
FM, FM, work disability 6 months, 3 weeks, 4 days,
n=196 n=51 due to MSD, RA FM Orth
n=43
lliness : : NESY A 24 .66 .66
identity Identity Identity / / / /
. . *% *%
Timeline 075 077 058 | 058 || 69 87| 87
Timeline cyclical
i i .35** T7** .66 .65
Timeline 1,4, 080 081 | 081
acute/chronic
Consequence| Consequences 0.77 0.64 059 0.77| |- 74" I5** 72 1
S7Hx 57 71 .69
Beliefs Eg;fr%’l’a' 0.77 083 059 | 0.68
domain | Control/cure
50*** T2%* / /
Treatment 1,29 067 073 | 0.77
control
i i 81F** 72%* .78 .78
Emotional |Emotional ~ 1,4, g5 g1 | 087
representation| representationss
53*** S55** .56 .55
liness ~ [ANERE 079 051 080 | 0.83
coherence |coherence
i 0.82%*  .g5*
Psycho_log|cal 0.82 0.90
attribution
Causes Causes . *kk *%
domain Risk factors | 0.55 0.48 0.72 .69
Immunity 0.62 0.47 0.58x .73




Accident or
chance

- 0.53***  .62**
oaa 520 ]

0.61

Legend IPQ-R-WD = lliness Perception Questionnaire Redig/ork Disability, FM = fibromyalgia, MSD =
Musculoskeletal disorder, RA = rheumatoid arthri@sth = orthopaedics. ICC = intaclass coefficiérp<0.01, ***p<0.001

Table 5: Results of hypothesistesting for construct validity of the |PQ-R

Article and population Questionnaires Relationship with Results

Van Wilgen (2008) IPQ-R-FM (Dutch)  catastrophizing - Catastrophizing related to a low

FM FIQ (Pearson's correlations) understanding of the symptoms and positively
PCS related to the more cyclical nature of FM and

an emotional representation

- Anxiety was related to experiencing more
consequences of FM, to an emotional
representation of FM, and to more

psychological attributions and more FM-




specific attributions.

- Feeling depressedvas related to a low scor

for illness coherence, an emotional
representation and more psychological

attributions

Chan (2009)
Acute hand injury, DASH

surgery required HISS

IPQ-R-injury version objective severity and

subjective disability
(Pearson Product

Moment Correlations)

No significant correlation between
DASH/HISS scores and all the components

IPQ-R

Albert (2013) IPQ-R-WD (French)
musculoskeletal disorder -> with new items
with absence from work TSK

3m-1y PCS
PDI-14
PDI
SERWS
PBPI
IMIQ

VAS

Convergent validity
(multiple regression
analyses and Pearson

correlation)

Adjusted r2 between .33 and .7&(@01)
Moderate to strong correlations for each
dimension with six theoretically-related
variables: TSK, PCS, PDI, PDI-14, PBPI,

IMIQ

No significant relation with VAS or SERWS




SERWS = self-efficacy with regard to work capaciypS = visual analogue scale, DASH = disabilitiéshe arm,
shoulder and hand, HISS = Hand injury severity scd6K = Tampa scale for kinesiophobia, PCS = patastrophizing
scale, PDI = pain disability index, IMIQ = Impligihodels of illness questionnaire, PDI-14 = psycbidal distress index,

PBPI = pain beliefs and perceptions inventory

Table 6: Results of factor analysisfor congtruct validity of the |PQ-R

Article Dimension
n Method Result
Patient population (number of items)

Van Ittersum (2009) 196 CFA MGM Beliefs domain (38) 7 factor-model: -> 55% of the variance

FM Causal (18) 4 factor- model: -> 50% of the varianc
Nicholls (2013) CFA Goodness of fit - Beliefs domain (38) 7 factor-model: goodness-osfitistics

knee pain (OA) 330 Chi2, GFl, were below the criteria

hand problem 1621 Parsimony adjusted

acute non-specific LBP 1319 GFl, CFl, RMSEA




EFA PCA varimax Causal (18) Knee: 5 factors -> 62% of the varian
rotation Hand: 4 factors -> 56% of the varianc

LBP: 3 factors -> 51% of the variance

11%

Legend: CFA = Confirmatory factor analysis, EFA = explanat factor analysis, MGM = multigroup method, PCAvrincipal
component analysis, GFI = goodness of fit index, £Eomparative fit index, RMSEA = root mean squan®r of

approximation, OA = osteoarthritis, LBP = low bgzkin




Figure 1: Flowchart of the selection process
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