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Abstract

Objective: To identify patient-specific self-assessment instruments, which measure physical function in patients with musculoskeletal
disorders and to evaluate the descriptive properties and the psychometric qualities of these instruments.

Study Design and Setting: After a systematic search, included instruments were evaluated psychometrically by the checklist “quality
criteria for measurement properties of health status instruments.”

Results: Twenty-three studies were included, referring to 12 instruments. Nine different versions of the Patient-Specific Functional
Scale (PSFS) were identified. The practical elaboration of the different versions of the PSFS varied widely. None of the instruments were
tested on all psychometric quality criteria of the checklist. The PSFS described by Cleland et al. was most extensively investigated and
obtained exclusively positive scores. Overall, construct validity, reliability, and responsiveness were evaluated most frequently.

Conclusion: The descriptive properties and psychometric quality of patient-specific instruments measuring physical function are only
partly investigated. The PSFS was the most investigated instrument: nine different versions have been evaluated psychometrically. The ver-
sion of Cleland et al. was most extensively investigated, obtained exclusively positive scores following the quality criteria by Terwee et al.,
and could be recommended for clinical use therefore. Future research will be necessary to confirm the psychometric quality of patient-
specific instruments measuring physical function in patients with musculoskeletal disorders. © 2012 Elsevier Inc. All rights reserved.
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1. Introduction

Musculoskeletal disorders are one of the major health
care problems facing the Dutch population. Low back pain
is the most prevalent disorder, with a point prevalence of
24.1% in the total population [1]. Frequently, patients with
musculoskeletal disorders are faced with disability, which
limits them in performing activities of daily living. Disabil-
ity entails high economic, societal, and personal cost [2,3].
To diminish disability, nonpharmalogical treatments (such
as rehabilitation or physical therapy) are focused on both
a patient’s physical functioning and/or his context, includ-
ing his psychological and social functioning [4,5]. Consid-
ering many contextual factors that determine disability are
common across musculoskeletal disorders and even rele-
vant to any chronic health condition, especially a patient’s
physical functioning makes the difference between the one
and the other patient with musculoskeletal disorders [5]. To
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assess a patients’ level of physical functioning and to eval-
uate the effect of interventions in the clinical encounter,
high-quality measurements are necessary [6].

Physical functioning can be assessed in different ways.
Firstly, general measurement instruments, such as the
MOS 36-Item Short Form Health Survey (SF-36) (physical
function subscale) [7—9], are often applied. Secondly,
disease-specific tools are used, for example, the Neck Dis-
ability Index [10]. Both general and disease-specific tools
are instruments with content completely set, irrespective
of a patient’s health problem, request for help, or nature
of complaints. Data produced by these so-called ‘“‘fixed-
item” tools are convenient and relatively simple to catego-
rize and compare across patients and settings [11].

However, fixed-item tools are often difficult to interpret
on an individual patient level. These tools do not consider
patients’ preferences and variability in performance on
particular activities [12]. For example, the ability to per-
form gardening will be of low relevance to a patient who
does not own a garden or such as the ability to climb stairs
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What’s new?

e Twelve instruments were developed to objectify
patient-specific function in patients with musculo-
skeletal disorders.

e The descriptive properties and psychometric qual-
ity of these instruments are only investigated to
a limited extent.

e The Patient-Specific Functional Scale (PSFS) is the
most widely investigated questionnaire.

o The PSFS by Cleland et al. obtained the most positive
scores and could be recommended for clinical use.

will not be relevant to a patient who always takes the
elevator.

The interest in so-called patient-specific outcomes,
which address each patient’s priorities in outcome assess-
ment, is increasing in clinical practice and research
[12,13]. In contrast to fixed-item instruments, patient-
specific instruments can identify relevant issues on an indi-
vidual level and allow the evaluation to focus on what is
important to each patient [12]. Similar to fixed-items instru-
ments, patient-specific instruments have limitations. The
question arises to what extent the outcomes are comparable
between patients because of the individualized content. The
application of statistical techniques is therefore question-
able. In addition, floor effects may occur as patients will
choose difficult tasks as ‘““‘most important impaired activi-
ties” [11].

Nevertheless, because of the increase of a “‘patient-
based concept” in health policy, individualized outcome
tools will become more and more important. Several
patient-specific self-assessment instruments (self-adminis-
trated and interview based) have been developed in patients
with musculoskeletal disorders [12]. However, a complete
overview including a psychometric quality assessment of
available patient-specific self-assessment instruments con-
cerning physical function is lacking.

1.1. Objective

To identify available patient-specific self-assessment in-
struments, which measure physical function in patients with
musculoskeletal disorders and to evaluate the descriptive prop-
erties and the psychometric qualities of these instruments.

2. Method
2.1. Search strategy

An extensive search strategy was conducted in the elec-
tronic databases PubMed (1966—December 2011), CINAHL

(1982—December 2011), and EMBASE (1988—December
2011). The search strategy was built on four elements: (1)
outcome assessment, (2) patient-specific character of out-
come assessment, (3) outcome dimension physical function,
and (4) psychometric qualities. The search strategy was for-
mulated in PubMed and adapted for use in other databases
(see Appendix A on the journal’s web site at www.elsevier.
com). Additionally, reference lists of all relevant articles
were screened to include potential articles.

2.2. Selection criteria

The following inclusion criteria were used:

(1) The instrument is a questionnaire, a rating scale or an
(semistructured) interview; (2) The instrument minimally
measures the dimension ‘“‘physical function”; (3) The in-
strument is applied to patients with musculoskeletal disor-
ders; (4) The instrument has a patient-specific character;
(5) Investigating the measurement properties of the instru-
ment was the main aim of the study; (6) Publications de-
scribing different versions of the same test with different
items were both included; (7) For practical reasons, only ar-
ticles published in English, German, French, or Dutch were
considered for inclusion; (8) Only full-length published ar-
ticles were included.

An article was excluded if: (1) The instrument was a per-
formance-based test; (2) The instrument was a different
language version of an original instrument.

2.3. Study selection procedure

The study selection process was performed in two
stages. The first selection on titles and subsequently on ab-
stracts was independently performed by two reviewers
(J.a.B., Pa.H.). The second step comprised reviewing full-
text articles against the mentioned inclusion criteria. Dis-
agreements concerning selection and inclusion of studies
were resolved by discussion. A third reviewer (M.f.P.)
was consulted in case of persisting disagreement.

2.4. Data extraction

Study characteristics (authors, title, and year of publica-
tion) and descriptive characteristics of the instrument were
extracted from the selected articles, including name of the
instrument, target population, size of the population in
which the instrument was applied, purpose of the instru-
ment, outcome domain(s), referral to a specific time period,
mode of administration (self-administered or interview
based), mode of selecting items, number of scales, number
of items per scale, response options, range of scores, and
time to administer.

2.5. Psychometric quality assessment

Psychometric quality was determined using the stan-
dardized checklist ‘“‘quality criteria for measurement
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properties of health status questionnaires” [14] (see
Appendix B on the journal’s web site at www.elsevier.
com). This checklist, developed by Terwee et al., is based
on the criteria of the ‘“Scientific Advisory Committee
(SAC) of the Medical Outcomes Trust [15].” In contrast
to the SAC list, the list of Terwee et al. [14] mentions
explicit criteria for what constitutes good measurement
properties. All measurement properties were rated as
“+” (positive), “?”” (doubtful), “—"" (negative), or “0”
(no information available). The following measurement
properties were evaluated.

2.5.1. Content validity

Content validity examines the extent to which the do-
main of interest is comprehensively represented by the
items in the instrument [16]. This term was operationalized
by describing the measurement aim of the instrument, the
target population, the measurement concept, the way of
item selection, and the interpretability of the items [17,18].

2.5.2. Internal consistency

Internal consistency is a measure of the extent to which
items in an instrument (sub)scale are correlated, thus mea-
suring the same construct. Factor analysis should have been
applied to determine whether the items of a scale measure
the same construct. In addition, Cronbach’s alpha should
have been calculated as a measure of internal consistency.
An alpha of >0.70 was considered acceptable [19].

2.5.3. Criterion validity

Criterion validity refers to the extent to which scores on
a particular instrument are related to a gold standard. Pos-
itive evaluations were given when the gold standard was
convincingly described as a real gold standard and if the
correlation with the gold standard was at least 0.70.

2.5.4. Construct validity

Construct validity is a measure of the extent of which
scores on a particular instrument relate to other measures
in a manner that is consistent with theoretically derived hy-
potheses concerning the concepts that are being measured
[17,18]. Construct validity was considered adequate if spe-
cific hypotheses were defined regarding the relationships
with other measures of physical function and if >75% of
these hypotheses were confirmed.

2.5.5. Reproducibility

Reproducibility concerns the amount of which repeated
measurements in stable persons provide similar results. Repro-
ducibility can be divided into two aspects: reliability and abso-
lute agreement. Reliability refers to the extent to which
patients can be distinguished from each other, despite mea-
surement errors (relative measurement error). Intraclass corre-
lation coefficient (ICC) (continuous data) or weighted Cohen’s
Kappa (discrete data) were regarded as adequate measures
[18]. A value of 0.70 was used as a minimum standard [19].

Agreement describes the extent to which the scores on
repeated measures are similar to each other (absolute mea-
surement error). Bland & Altman Limits of Agreement
(LOA) and the smallest detectable change (SDC) were con-
sidered adequate measures of agreement [19—22]. A posi-
tive rating was assigned if the minimal important change
(MIC) was outside the LOA or if the SDC was smaller than
the MIC [14].

2.5.6. Responsiveness

Responsiveness was defined as the ability of an instru-
ment to detect clinically important changes over time in
the concept to be measured [23—25]. Responsiveness could
be determined in many different ways [14]. However, con-
sidering responsiveness as a measure of longitudinal valid-
ity, responsiveness is independent of the treatment effect. It
was considered adequate if the SDC was smaller than the
MIC, if the responsiveness ratio (RR) was >1.96 [26] or
if the area under the ‘“‘receiver operating characteristics”
(ROC) curve was >0.70 [23].

2.5.7. Floor and ceiling effects

Floor and ceiling effects were considered to be present if
more than 15% of the respondents achieved the lowest or
highest possible score, respectively [27]. A positive rating
was assigned if floor and ceiling effects were absent.

2.5.8. Interpretability

Interpretability is defined as the extent to which one can
assign qualitative meaning to quantitative scores [28]. To
assess interpretability, means and standard deviations
(SDs) of relevant groups should have been presented. In ad-
dition, the MIC should have been defined. Interpretability
was scored positively if mean scores and SD were pre-
sented of at least four subgroups of patients and if the
MIC was defined.

Psychometric quality assessment was conducted by two
reviewers independently (J.a.B., M.f.P.). When disagree-
ment was found between the two reviewers, the measure-
ment quality, which was subject of disagreement, was
discussed. A third reviewer (C.V.) was consulted in case
of persisting disagreement.

2.6. Overall quality

To obtain an overall score for psychometric quality of
the identified instruments, the number of positive ratings
out of the total rated items for each instrument was counted.

3. Results
3.1. Study selection procedure

The literature search identified 1,617 unique articles. Af-
ter the selection procedure, 23 studies were included, refer-
ring to 12 different instruments (Fig. 1) [29—71]. The full


http://www.elsevier.com
http://www.elsevier.com

J.A. Barten et al. / Journal of Clinical Epidemiology 65 (2012) 590—601

| Literature search |

I

| Title screening: 1617 unique articles |

1331 articles excluded

| Abstract screening: 286 articles |

190 articles excluded before discussion between reviewers
29 articles excluded after discussion between reviewers

| Full-text assessment: 67 articles |

36 articles excluded before discussion:
No full-text (n = 3) [29-31]
No musculoskeletal disorder (n = 2) [32,33]
No patient-specific measure (n = 17) [34-50]
No description of psychometric quality (n = 6) [51-56]
Translated instrument (n = 6) [57-62]
No physical function (n = 1) [63]
Data combined from several studies (n = 1) [64]

6 articles excluded after discussion:
No musculoskeletal disorder (n = 1) [65]
No patient-specific measure (n = 2) [66,67]
No description of psychometric quality (n = 3) [11,68,69]

2 articles excluded after 1ent of 3 revi

No patient-specific measure [70,71]

23 articles included in the review

Fig. 1. Selection procedure.

names of the investigated instruments are presented in
Table 1. The percentage of agreement between the two re-
viewers amounted to 88 after stage 1 and 75 after stage 2 of
the selection procedure.

3.2. Description of the instruments

Three instruments, derived from 11 articles, were found
which represented minor variations of the same construct
measured, namely: patients rate their most important dis-
abilities and evaluate these disabilities over time. The most
common example to measure this construct is the Patient-
Specific Functional Scale (PSFS). Nine different versions
of the PSFS were included in this review [72—80]. These
versions differed in target population, mode of administra-
tion (interview based vs. self-administrated), and scoring
method. The Severity of the Main Complaints Scale
(SMCS) [81] measures the same construct, as well as the
McMaster Toronto Arthritis Patient Preference Disability
Questionnaire (MACTAR) does. However, the MACTAR
additionally investigates patients’ general, emotional, and
social health status [82,83].

More extended versions of the PSFES rate, besides the
most important impaired activities, the severity of these im-
pairments and/or the frequency of the impaired activities in
daily life. Hereby, two measurement tools offer patients the
possibility to define their most important impaired activities
[84,85]; four measurement tools permit patients to choose
impaired activities out of a predefined list [12,86—88]
and also four measurement tools score severity and im-
portance of all activities named in a predefined list
[13,89—91].

Three studies described instruments which were derived
from existing instruments: the Patient-specific Arm, Shoul-
der and Hand questionnaire (PS-DASH) [90], the Individu-
alized Health Assessment Questionnaire Disability Index
(I-HAQ-DI) [12], and the Individualized Western Ontario
and McMaster Universities Osteoarthritis Index (I-WO
MAC) [88]. The original DASH, HAQ, and WOMAC are
extensively psychometrically evaluated and widely used
in clinical practice.

Most identified instruments are used to evaluate changes
over time [13,72,73,75—78,81,82,84—91]. Only the PSFS
described by Westaway et al. and the I-HAQ-DI have
a discriminative purpose [12,79].

Table 1. Full names of the included instruments

Abbreviation Full name

COPM Canadian Occupational Performance Measure

I-HAQ-DI Individualized Health Assessment Questionnaire
Disability Index

IMAS Individualized Milliken Activities of Daily Living Scale

1-PSI Interviewer-administrated Patient-Specific Index

I-WOMAC Individualized Western Ontario and McMaster
Universities Osteoarthritis Index

MACTAR McMaster Toronto Arthritis Patient Preference
Disability Questionnaire

PSA Patient-Specific Approach

PSAQ Patient-Specific Activity Questionnaire

PS-DASH Patient-Specific Disabilities of the Arm, Shoulder and
Hand questionnaire

PSFS Patient-Specific Functional Scale

SMCS Severity of the Main Complaints Scale

S-PSI Self-Reported Patient-Specific Index
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All descriptive characteristics of the included measure-
ment tools are presented in Table 2.

3.3. Psychometric quality assessment

Psychometric properties of the included patient-specific in-
struments are presented in Table 3. None of these instruments
has been tested on all psychometric quality criteria of the
checklist. One instrument has been tested positively on four
items [73], nine on two items [13,72,78—80,84,85,87,91,92],
five on one item [74,77,81,82,88], and six instruments have
not been evaluated positively on any of the items
[12,75,76,86,89,90].

3.3.1. Content validity

None of the instruments scored positively on content
validity, unless the measurement aim, the concept being
measured, and the target population were mostly described
well. Content validity was often assessed as ‘“‘unknown”
because it was unclear whether both the patient and an in-
vestigator or an expert were involved in item selection.

3.3.2. Internal consistency

Two instruments (I-WOMAC and I-HAQ-DI) [12,88]
were assessed on internal consistency. Although Cron-
bach’s alpha was 0.93 and 0.87, respectively, internal con-
sistency was scored as ‘“‘doubtful” because confirmatory
factor analysis was not performed.

3.3.3. Criterion validity

The self-reported version of the Patient-Specific Index
(Self-Reported Patient-Specific Index [S-PSI]) was posi-
tively related to the interviewbased version of the Patient-
Specific Index (Interviewer-administrated Patient-Specific
Index [I-PSI]) (Pearson product moment correlation [r] =
0.78) and therefore obtained a positive score on criterion val-
idity [91]. The Individualized Milliken Activities of Daily
Living Scale (IMAS) instrument was not related to a convin-
cible gold standard and was scored as ‘“‘doubtful’” [89]. Crite-
rion validity was not assessed for the remaining instruments.

3.3.4. Construct validity

Ten studies presented specific hypotheses regarding the
strength and direction of expected correlations with other
measurement tools, which are supposed to measure physi-
cal function [13,72—74,78—80,82,84,90]. Eight of these
10 studies obtained a positive score. Two studies obtained
a negative score because less than 75% of the hypotheses
were confirmed [79,90]. The F'WOMAC and the I-HAQ-
DI were assessed on construct validity without hypotheses
testing but with comparison with other original instruments
[12,88]. In nine studies, construct validity was not assessed.

3.3.5. Reproducibility—reliability
The PSFS described by Chatman et al., Cleland et al.,
Stratford et al., and Westaway et al., as well as the -WO

MAC, the I-PSI, the S-PSI, and the Patient-Specific Ap-
proach (PSA) described by Rollman et al. seem to be reli-
able instruments to assess patient-specific physical function
(0.72 <ICC £0.92) [13,72,73,78,79,85,88,91]. The PSFS
described by Young et al. [80] showed an ICC of 0.17
and was rated negatively as a consequence. One study used
Pearson correlations to express reliability (r = 0.91) and
was therefore scored as ‘“‘doubtful” [89].

3.3.6. Reproducibility—agreement

Two instruments obtained positive scores on agreement
[73,79]. In both cases, the SDC was smaller than the
MIC. The PSFS by Stratford et al. [78] presented a standard
error (SE) of measurement of 0.41 but did not define an
MIC and subsequently obtained a ““doubtful” score.

3.3.7. Responsiveness

Information on responsiveness lacked in four studies
[74,89—91]. The PSFS by Cleland et al. indicated an
AUC of 0.99, whereas the PSFS by Stewart and Maher
and Young et al. indicated both an AUC of 0.71
[73,77,80]. The Canadian Occupational Performance Mea-
sure (COPM) showed an AUC of 0.79, the SMCS showed
an AUC of 0.82, the Patient-Specific Activity Questionnaire
(PSAQ) of 0.75, and the PSA described by Rollman et al.
presented an AUC of 0.91 [85—87]. An AUC >0.70 is re-
quired for a positive score. The PSFS by Pengel was also
scored positively, based on a Guyatt RR of 2.1 [76]. Con-
forming to the criteria of Terwee et al., the remaining stud-
ies used an inadequate design to assess responsiveness,
such as a sensitivity-to-change coefficient, the standardized
response mean, and the SE.

3.3.8. Floor and ceiling effects

The PSAQ and the PSFS by Chatman et al. [72] were
evaluated with respect to floor and ceiling effects. The
PSAQ scored positively on this item because only six per-
cent of the respondents had the lowest possible score [87].
Chatman et al. [72] did not indicate a specific percentage
and was therefore assessed as “‘doubtful.”

3.3.9. Interpretability

None of the studies met all criteria concerning inter-
pretability. Because at least four subgroups lacked mean
scores and SDs, as well as information about the MIC, in-
terpretability was scored as ‘“‘no information available” in
all studies, as well as information about the MIC, inter-
pretability was scored as “no information available” in
all studies.

4. Discussion

Twenty-three studies referring to 12 different instru-
ments, which investigated psychometric properties of
patient-specific instruments measuring physical function



Table 2. Description of the patient-specific instruments

Mode of Number Number of
Outcome Mode of item of items per Response Range of Time to
Measurement tool Purpose Target population Size® domain(s) administration selection scales scale options scores administer
COPM [84,92] Evaluative Various 237 Physical Interview based Patient 2 Unlimited 0-10 0—-100 30—45 min
musculoskeletal functioning
disorders (small (performance)
part neuromuscular
disorders)
I-HAQ-DI [12] Discriminative Rheumatoid arthritis 370 Physical Self- Investigator 2 5 0-3 0—-45 ?
functioning administrated + patient
(capacity)
IMAS [89] Evaluative Postsurgical traumata 45 Physical Self- Patient 6 Meal: 8 5+3 47-235 10 min
upper extremity functioning administrated Hygiene: 9
(capacity and Dressing: 8
performance) Manipulation: 9
Cleaning: 7
Else: 6
I-PSI [13] Evaluative Total hip replacement 74 Physical Self- Investigator 4 6,7, 15,28 7 0-100 16 5.5
functioning administrated + patient percentile min
(capacity and score
performance)
I-WOMAC [88] Evaluative Hip/knee 1,218  Physical Self- Investigator 1 5 0-100 0-500 ?
osteoarthritis functioning administrated + patient
(performance)
MACTAR [82,83]  Evaluative Rheumatoid arthritis, 155, 100 Physical Interview based Patient 2 Trans: 0—10 1-7 11-47 15 min
Chronic low back functioning Status: 5—-9
pain (performance),
health status
PSA by Beurskens Evaluative Low back pain 150 Physical Self- Patient 1 3 0—-100 0-300 ?
et al. [86] functioning administrated
(performance)
PSA by Rollman Evaluative Temporomandibular 132 Physical Self- Patient 1 1 0—-100 0-100 ?
et al. [85] disorders functioning administrated
(performance)
PSAQ [871] Evaluative Low back pain 201 Physical Self- Patient 1 3 0-10 0-30 ?
functioning administrated per activity
(performance)
PS-DASH [90] Evaluative Carpal tunnel release 98 Physical ? Patient 2 30 0-5 0—-100 ?
functioning percentile
(performance), score
arm-specific
symptoms
PSFS by Chatman Evaluative Knee dysfunction 38 Physical Interview based Patient 1 0-5 0-10 0—-10 ?
et al. [72] functioning
(performance)
(Continued)
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Table 2
Continued
Mode of Number Number of
Outcome Mode of item of items per Response Range of Time to
Measurement tool Purpose Target population Size? domain(s) administration selection scales scale options scores administer
PSFS by Cleland Evaluative Cervical 38 Physical ? Patient 1 3 0-10 0-10 ?
et al. [73] radiculopathy functioning
(performance)
PSFS by Gross Evaluative Workers’ 294 Physical Self- Patient 1 3 0—-30 0-10 ?
et al. [74] compensation functioning administrated
claimants with (performance)
musculoskeletal
disorders
PSFS by Evaluative Hand injuries 81 Physical Self- Patient 1 0-5 1 0-5 ?
McMillan and functioning administrated
Binhammer [75] (performance)
PSFS by Evaluative Low back pain 156 Physical ? Patient 1 3 0-10 0—-30 ?
Pengel [76] functioning
(performance)
PSFS by Stewart Evaluative Whiplash 132 Physical Self- Patient 1 3 0-10 0-10 ?
and Maher [77] functioning administrated
(performance)
PSFS by Stratford Evaluative Low back pain 63 Physical Interview-based Patient 1 0-5 0-10 0-50 ?
et al. [78] functioning
(performance)
PSFS by Westaway Discriminative Neck pain 31 Pain Interview-based Patient 2 P: 2 0-10 0-10 ?
et al. [79] Physical F:3
functioning
(capacity)
PSFS by Young Evaluative Cervical 165 Physical ? Patient 1 3 0-10 0-10 ?
et al. [80] radiculopathy functioning
(performance)
SMCS [81] Evaluative Low back pain 81 Physical ? Patient 1 3 0—-100 0—-300 ?
functioning
(performance)
S-PSI [91] Evaluative Total hip replacement 113 Physical Self- Patient 2 >24 7 48—-336 18 min
functioning administrated
(capacity and
performance)

P, pain; F, function; Trans, transitional part; Status, status part.
2 Size of the population in which the instrument was evaluated.
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Table 3. Psychometric quality of the patient-specific instruments

597

Reproducibility Floor and No. of positive
Content Internal  Criterion Construct ceiling ratings/total

Measurement tool validity consistency validity validity Agreement Reliability Responsiveness effects Interpretability no. of ratings

COPM [84,92] 0 0 0 + 0 0 + 0 0 2/2

I-HAQ-DI [12] 0 ? 0 ? 0 0 ? 0/3

IMAS [89] 0 0 ? 0 0 ? 0 0 0 0/2

[-PSI [13] 0 0 0 + 0 + ? 0 0 2/3

[-WOMAC [88] 0 ? 0 ? 0 + ? 0 0 1/4

MACTAR [82,83] ? 0 0 + 0 0 ? 0 0 1/3

PSA by Beurskens 0 0 0 0 0 0 ? 0 0 0/1
et al. [86]

PSA by Rollman 0 0 0 0 0 + + 0 0 2/2
et al. [85]

PSAQ [87] 0 0 0 0 0 0 + + 0 2/2

PS-DASH [90] 0 0 0 - 0 0 0 0 0 0/1

PSFS by Chatman 0 0 0 + 0 + ? ? 0 2/4
et al. [72]

PSFS by Cleland 0 0 0 + + + + 0 0 4/4
et al. [73]

PSFS by Gross 0 0 0 + 0 0 0 0 0 1/1
et al. [74]

PSFS by McMillan and 0 0 0 0 0 0 ? 0 0 0/1
Binhammer [75]

PSFS by Pengel [76] 0 0 0 0 0 0 + 0 0 0/1

PSFS by Stewart and 0 0 0 0 0 0 + 0 0 1/1
Maher [77]

PSFS by Stratford 0 0 0 + ? + ? 0 0 2/4
et al. [78]

PSFS by Westaway 0 0 0 - + + ? 0 0 2/4
et al. [79]

PSFS by Young 0 0 0 + 0 - + 0 0 2/3
et al. [80]

SMCS [81] 0 0 0 0 0 0 + 0 0 1/1

S-PSI [91] 0 0 + 0 0 + 0 0 0 2/2

+, Positive assessment; ?, doubtful assessment; —, negative assessment; 0, no information available.

in patients with musculoskeletal disorders were identified.
The PSES is the most described tool, with nine different
variations. Extended versions of the PSFS were developed
to additionally prioritize the patient-mentioned impaired
activities. In none of the instruments, all measurement
properties proposed by Terwee et al. [14] have been eval-
uated. The PSFS described by Cleland et al. [73] achieved
the highest score with four positively scored items. The
PSAQ, the PSFSs by Cleland et al., Gross et al., and
Stewart and Maher, the SMCS, the S-PSI, the COPM,
and the PSA described by Rollman et al. obtained positive
scores on all measurement properties which have been
evaluated [73,74,77,81,84,85,87,91,92].

One of the treatment goals in patients with musculoskel-
etal disorders who are disabled in performing activities of
daily living is to improve physical functioning. Assessing
impaired activities and evaluating them over time is an ad-
equate method to meet this goal. Nevertheless, the practical
elaboration of this method varies across the different instru-
ments. Some instruments only identify impaired activities
and rank them with respect to severity [72—76,78—82,85],
whereas other instruments additionally investigate the im-
portance of the performance on the impaired activities

[12,84,88,90] or the frequency of the impaired activities
in daily life [86,87].

The differences in practical elaboration become even
more clear in the variations between different versions of
the PSFS. Nine identified studies comprised different ver-
sions of the PSFS [72—80]. Although all these instruments
are designated as “PSFSs,” the scoring method and mode
of administration vary between the measurement tools. This
hampers comparison between different patients or
conditions.

The method of identifying impaired activities differed
between the identified instruments. Most instruments
allow patients to formulate their own impaired activities.
On the other hand, the SMCS, PSAQ, PS-DASH, IMAS,
I-WOMAC, I-HAQ, I-PSI, S-PSI, and MACTAR use pre-
defined lists of potential activities [12,13,81—83,87—91].
The advantage of the application of predefined lists is
the facilitated possibility for comparison with and between
different populations and settings. Furthermore, change
over time can be indicated easier in disabilities with po-
tential for improvement. On the contrary, the application
of predefined lists entails the risk of missing important
activities [11].
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Psychometric quality was extracted using a checklist de-
veloped by Terwee et al. [14]. In total, 189 items were as-
sessed. One instrument achieved four of eight positive
scores [73]; six instruments noted no positive score
[12,75,76,86,89,90]. Hereby, the overall psychometric qual-
ity of patient-specific instruments, which measure physical
function seems to be low. However, only three items ob-
tained an insufficient score. The vast majority (75%) has
been assessed as ‘‘no information available.” The relative
short existence of patient-specific measures might explain
this phenomenon. Nevertheless, despite the scarcity of psy-
chometric data concerning patient-specific instruments,
construct validity, reliability, and responsiveness were in-
vestigated in more than half of the studies. Construct valid-
ity was positively assessed in eight of 12 studies in which
this quality was evaluated [13,72—74,78,80,82,84]. It can
be concluded that patient-specific instruments seem to mea-
sure the same construct as disease-specific or generic phys-
ical function tools. Eight instruments appeared to be
reliable [13,72,73,78,79,85,88,91]. However, in case of
evaluative tools, responsiveness is possibly a more appro-
priate property than reliability. The most adequate approach
for evaluating responsiveness is still unclear [25]. There-
fore, it is not surprising that we found many different ways
in which responsiveness had been determined. Conforming
to the criteria of Terwee et al. [14], eight studies used an
adequate method (ROC curve or Guyatts RR)
[73,76,77,80,81,85,87,92]. Nine studies used inadequate
methods, such as the standardized response mean and the
effect size. However, the standardized response mean and
effect size are widely administered in psychometric re-
search to assess responsiveness. Therefore, the question
arises whether this measurement property is not judged
too strictly.

Floor and ceiling effects have been poorly investigated
yet. However, patients may indicate very difficult activities
as their most impaired activities and, as a consequence, rate
these activities with the lowest possible score. The likeli-
hood of improvement of these impossible activities is
small, even as the improvement in rating [11]. Therefore,
more solid research on floor and ceiling effects of
patient-specific instruments is needed.

Some limitations of this systematic review should be ac-
knowledged. First, patient-specific instruments are devel-
oped to enable clinicians to measure changes in activities,
which really matter to individual patients. However, to de-
termine the psychometric quality of patient-specific instru-
ments, evaluation should occur in clinical practice in
addition to evaluation in population studies. Moreover, this
review was limited to studies with a primary goal to deter-
mine psychometric qualities; studies in which several mea-
surement tools were applied to detect differences in
physical function might provide complementary evidence
concerning measurement properties. Third, the checklist
developed by Terwee et al. is not a gold standard to deter-
mine psychometric quality of an instrument. It is just a tool

to check whether the properties are clear and systematically
presented. Thereby, the criteria to obtain a positive score
are very stringent sometimes. For example, content validity
is exclusively supposed to be positive if the measurement
aim the target population, the concepts that are being mea-
sured, the item selection, and the involvement in item selec-
tion were sufficiently described. Missing just one of these
criteria induce a “‘doubtful” score. A final remark concern-
ing the checklist of Terwee et al. is the unavailability to de-
termine the overall best instrument.

Nevertheless, based on the current evidence, the PSFS
described by Cleland et al. [73] could be recommended
to use in clinical practice to monitor a patients’ progress
in a patient-specific way. This instrument has been evalu-
ated most comprehensively and obtained just positive
scores. In future, more studies, performed in clinical prac-
tice, are needed to confirm the psychometric quality of
patient-specific instruments in general and the PSFS de-
scribed by Cleland et al. in particular.

In conclusion, although 12 instruments have been devel-
oped to measure patient-specific function in patients with
musculoskeletal disorders, the descriptive properties and
psychometric quality of these instruments are only partly
investigated. The PSFS is the most investigated instrument:
nine different versions have been evaluated psychometri-
cally. The version of Cleland et al. [73] was most exten-
sively investigated, obtained exclusively positive scores
following the quality criteria by Terwee et al. [14], and
could be recommended for clinical use therefore. Future re-
search will be necessary to confirm the psychometric qual-
ity of patient-specific instruments measuring physical
function in patients with musculoskeletal disorders.

Appendix

Supplementary material

Supplementary material can be found, in the online ver-
sion, at 10.1016/j.jclinepi.2011.12.005.
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