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Abstract

Subjective measures involving clinician ratings or patient self-assessments have become recognised

as an important tool for the assessment of health outcome. The value of a health outcome measure

is usually assessed by a psychometric evaluation of its reliability, validity and responsiveness.

However, psychometric testing involves an accumulation of evidence and has recognised

limitations. It has been suggested that an evaluation of how well a measure has been developed

would be a useful additional criteria in assessing the value of a measure. This paper explored the

theoretical background and methodological development of subjective health status measures

commonly used in osteoarthritis research. Fourteen subjective health outcome measures

commonly used in osteoarthritis research were examined. Each measure was explored on the basis

of their i) theoretical framework (was there a definition of what was being assessed and was it part

of a theoretical model?) and ii) methodological development (what was the scaling strategy, how

were the items generated and reduced, what was the response format and what was the scoring

method?). Only the AIMS, SF-36 and WHOQOL defined what they were assessing (i.e. the

construct of interest) and no measure assessed was part of a theoretical model. None of the

clinician report measures appeared to have implemented a scaling procedure or described the

rationale for the items selected or scoring system. Of the patient self-report measures, the AIMS,

MPQ, OXFORD, SF-36, WHOQOL and WOMAC appeared to follow a standard psychometric

scaling method. The DRP and EuroQol used alternative scaling methods. The review highlighted

the general lack of theoretical framework for both clinician report and patient self-report

measures. This review also drew attention to the wide variation in the methodological

development of commonly used measures in OA. While, in general the patient self-report

measures had good methodological development, the clinician report measures appeared less well

developed. It would be of value if new measures defined the construct of interest and, that the

construct, be part of theoretical model. By ensuring measures are both theoretically and empirically

valid then improvements in subjective health outcome measures should be possible.
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Review
There has been a huge increase in the use and develop-
ment of subjective health outcome measures [1]. Conse-
quently, it is increasingly important to ensure that the
measures are assessing what they intend to measure, as
accurately as possible. If measures do not adequately sam-
ple the specified outcomes, or they are not accurate, then
any conclusions drawn about the effectiveness of, for
example, a new treatment may be misleading.

The standard approach to assessing the 'value' of a health
outcome measure is to be satisfied that a measure has ade-
quate psychometric properties in terms of reliability,
validity, and responsiveness [2]. However, there are many
known limitations with the most commonly reported
methods of psychometric testing. For example, Cron-
bach's alpha [3] is widely used to evaluate internal relia-
bility, but there is often an over-emphasis on achieving a
high alpha. Selecting items for a measure based on alpha
may result in almost identical items or might exclude
important items, and only tap a narrow part of the under-
lying construct. In addition, alpha can be increased by
simply increasing the number of items [2,4]. Further, the
validity of a measure is often explored by correlating it
with a similar existing measure. There is concern about
whether the 'similar' measures are actually similar or not.
A facet of this problem is known as the 'jingle-jangle falla-
cies': the jingle fallacy being that just because things are
called the same name it does not mean that they are the
same thing; the jangle refers to the issue that because
things are called different things it does not necessarily
mean they are different [5]. These problems are illustrated
in a systematic review that found that only 16% of the
identified impairment measures for rheumatic disorders
were validated against a similar construct [6]. Another
common problem is that claims of validity are made if a
significant correlation coefficient is achieved without any
reference to acceptable levels [7,8]. Finally, reliability and
validity can never be proved. A single study can only pro-
vide support towards establishing reliability or validity as
there needs to be an accumulation of ongoing and evolv-
ing evidence [9].

Due to the limitations of psychometric testing, other con-
siderations may add to the assessment of the 'value' of a
measure. The Scientific Advisory Committee of the Medi-
cal Outcomes Trust, 2002 [10] have suggested that the
rationale for, and description of, the conceptual and
measurement model of health status measures should be
reported. Such theoretical and methodological criteria
have generally been overlooked when evaluating health
outcome measures. It is suggested therefore these criteria
could be the starting point for evaluating measures before
time, and probably costs, are involved in psychometri-
cally evaluating the measure. Thus, an evaluation of how

well a measure has been developed would appear to be a
useful additional criteria in assessing the 'value' of a meas-
ure. Therefore this review explores how well measures
have been developed in terms of i) theoretical framework
and ii) methodological development.

i) The theoretical framework

It is advantageous if a measure defines what it is supposed
to be assessing (i.e. the construct of interest). For example,
if we consider a measure that states it is measuring disabil-
ity as a health outcome, there are many different interpre-
tations of a what 'disability' encompasses. Disability may
mean to some, limitations in physical function, but to
others, it may represent a broader measure encompassing
the social impact of a condition. Hence, a definition of the
intended focus of a measure enhances compatibility,
comparisons and understanding between studies.

Measures that are developed within a theoretical framework
or model have the advantage of allowing underlying proc-
esses to be investigated, and interventions appropriately
targeted. The dominant theoretical models of health out-
comes or the consequence of disease have been the bio-
medical models developed by the World Health
Organisation [11,12]. The most recent version is the Inter-
national Classification of Functioning, Disability, and
Health that identifies three distinct outcomes, impair-
ment, activity limitations and participation restrictions
[12]. Using this model, we may find that analgesics influ-
ence all three outcomes, whereas modifying the structure
of the home might only alter activity limitations. Failure
to adequately measure each distinguishable outcome
might result in failure to detect benefit or harm occurring
due to an intervention or to a disease. Further, with distin-
guishable outcomes, it is possible to postulate relation-
ships between them, e.g. in the analgesic example, pain
relief might affect impairment with consequent reduc-
tions in activity limitations. In this review, considerations
are given to whether the underlying construct has been
defined and whether the construct is part of a theoretical
model.

ii) The methodological development

The use of a standard scaling procedure (i.e. the method of
attributing numerical values to responses) is advanta-
geous as it prescribes a standard, theoretically sound
method for developing and scoring measures. Standard
scaling methods usually start by collecting a large number
of items, and then use defined methods to reduce the
number of items, attach a response format, and score the
final scale. The most common standard scaling tech-
niques in health status measures have been derived from
the scaling of attitudes – Likert [13], Guttman [14] and
Thurstone scaling [15]. These methods ensure that the
scoring, scaling, and the response format for items will be
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consistent. For example, if a Likert scaling technique is
used then all items will conform to a Likert scale with Lik-
ert response formats (5 point with agree to disagree
response stems) and use an additive scoring method,
whereas Guttman scaling requires a binary response for-
mat, and the score reflects the 'highest' item endorsed.
However, if only some aspects of the scaling method are
followed, it is possible that problems with the scale will
arise. For example, it has been shown that problems with
a 'gold standard' measure, the Sickness Impact Profile,
were due to an inconsistency between the scoring method
(additive) and the scaling method (Thurstone scaling)
[16]; as a result, an individual with small limitations
could have a higher score than someone who was com-
pletely incapacitated.

If a standard method is not implemented, it is preferable
if the method for selecting items is broad enough to sample
the full range and not restricted to just one source or
domain. For example, in a thorough selection process
items, may have been derived from previous measures,
research literature, expert judges, patients, and healthy
individuals. The resultant pool may then be reduced by
going through a systematic sorting or item reduction proc-
ess. The resultant items may then be explored empirically
through item analysis, enabling poor items to be identi-
fied and eliminated from the final measure.

Therefore in this review, considerations are given to the
scaling strategy, item generation and reduction, scaling,
response format, and scoring method of each of the meas-
ures. Additionally, the explanations given for the rationale
for the response categories and scoring method are
reviewed.

In summary, the aim of this review is to explore the theo-
retical framework and methodological development of
common subjective health outcome measures using the
criteria specified in Table 1. The context of osteoarthritis
has been chosen as the focus of this review.

Methods
Measures

The measures selected were commonly used to assess sub-
jective health outcome in hip or knee osteoarthritis (OA).
The measures were identified as part of a review of inter-
ventions used for the treatment of OA [17]. In addition,
citation-based searches (using Web of Science) for other
subjective health outcome measures were undertaken to
identify any very widely used measures not already
selected. Nine hundred and forty abstracts were examined
and all named measures noted. Any measure with 10 or
more citations was included in this review.

This resulted in the addition of two measures: the Hospi-
tal for Special Surgery knee score (HSS) [18] and the Merle
d'Aubigne Hip Rating [19]. An in depth theoretical review
of one of the measures, the Sickness Impact Profile, [20]
has already been carried out [16], and so was not included
here. This resulted in 10 disease-specific measures (clini-
cian report or patient self-report) and 4 generic measures
(all patient self-report). The measures are specified in
Table 2.

Analysis

A literature search was conducted for published papers
relating to the development of each measure and they
were examined (a complete search may not have been car-
ried out where papers were published prior to electronic
database searches limits, where papers were unavailable
in English, or where the paper could not be traced). The
focus of this review was on the original measure rather
than modified versions (e.g. short forms).

The information extracted from the literature for this
review was:

a) For the basic description of measures: the number of
items and item content areas.

Table 1: Criteria used to assess the theoretical framework and methodological development of health outcome measures

Theoretical framework

1. What construct is being measured?

2. Has the construct been defined?

3. Was the construct part of a (specified) theoretical model?

Methodological development

4. What scaling strategy was adopted?

5. How were the items generated (to tap the construct)?

6. How was item reduction conducted?

7. What was the response format?

8. What was the scoring method?
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b) For the theoretical framework: was the underlying con-
struct defined and was the construct part of a theoretical
model?

c) For the methodological development: what was the
scaling strategy, how were the items generated and
reduced, what was the response format and what was the
scoring method?

Results
A summary of the basic measure information is in 'Addi-
tional file 1' and a summary of the review is in 'Additional
file 2'.

i) Theoretical framework

The clinician report measures stated what the measure was
about but none defined what it was supposed to be assess-
ing. These measures also lacked an underlying theoretical
framework. The American Knee Society Score (derived to
measure knee and patient function), Harris Hip Score
(pain and functional capacity), Hospital for Special Sur-
gery Knee Score (disability), Lequesne Hip and Knee Indi-
ces (an indices of severity of disease), Merle d'Aubigne
Hip Rating (function of the hip) are all measures which,
while of value clinically, did not have a well defined con-
struct, nor were they derived from a strong theoretical
framework.

Some self-report measures were based on conceptual
frameworks proposed by the author(s) of the measure.
The McGill Pain Questionnaire (MPQ) was based on a

Melzack's theory of pain [49]. This review focuses on the
Pain Rating Index (PRI) and the present pain intensity
(PPI) item of the McGill Pain Questionnaire. The Health
Assessment Questionnaire (HAQ) was based on a hierar-
chical model of death, disability, discomfort, drug toxicity
and dollar cost [39]. This most commonly used part of the
HAQ, the Disability Index (HAQ-DI) is focussed on in
this review. Much consideration was given to the concep-
tual meaning of handicap in the process of developing the
Disease Repercussion Profile. The Disease Repercussion
Profile measures individualised patient-perceived handi-
cap in a broader manner than the WHO defined dimen-
sions of handicap [11]. Other measures were based on an
existing defined construct. The SF-36 was derived to meas-
ure health status based on the identification and defini-
tion of five generic health concepts [22] plus two other
concepts identified from empirical evidence [23]. The
Arthritis Impact Measurement Scale was developed to
reflect the WHO definition of health [50], and the WHO-
QOL from the definition of quality of life devised by the
WHOQOL group [30].

Other measures stated the construct measured but with-
out explicit definition. The EuroQol was developed as a
standardised non-disease specific measure for describing
and valuing health-related quality of life [21]. The dimen-
sions were selected primarily from existing health status
measures. The WOMAC was based on the objective of
defining the dimensionality of pain and disability, with
five dimensions being initially identified [45]. The final
version had three subscales of pain, stiffness, and physical

Table 2: Outcome instruments assessed in this study

Generic

Patient self-report: EuroQol [21]

Medical Outcomes Study Short Form-36 (SF-36) [22-25]

McGill Pain Questionnaire (MPQ) [26-28]

World Health Organisation Quality of life Assessment (WHOQOL) [29,30]

Disease Specific – Clinician report

American Knee Society Score (AKS) [31]

Harris Hip Score [32]

Hospital for Special Surgery Knee Score (HSS) [18]

Lequesne Hip and Knee Indices [33]

Merle d'Aubigne Hip Rating [19]

Disease Specific – Patient self-report

Arthritis Impact Measurement Scale (AIMS) [34,35]

Disease Repercussion Profile (DRP) [36-38]

Health Assessment Questionnaire- Disability Index (HAQ-DI) [39-42]

Oxford Hip and Knee Questionnaires [43,44]

Western Ontario and MacMaster Universities Osteoarthritis Index (WOMAC) [45-48]



Health and Quality of Life Outcomes 2007, 5:14 http://www.hqlo.com/content/5/1/14

Page 5 of 9

(page number not for citation purposes)

function [46]. The underlying aim of the Oxford Hip and
Knee Questionnaires was to measure "patients' perception
of a single disease entity" [43].

Thus although three measures defined the construct of
interest, no measure was based on both a defined con-
struct and a theoretical framework.

ii) Methodological development

Scaling strategy

Six of the fourteen measures appeared to use standard psy-
chometric scaling methods. The stated scaling methodol-
ogy of the SF-36, WOMAC and WHOQOL was Likert
scaling. The WOMAC could, alternatively, be imple-
mented using a 0–100 mm visual analogue scale for each
item, with descriptive anchors of none and extreme. A
numeric rating scale version of the WOMAC has also been
developed, with response categories between 0 (none)
and 10 (extreme) [48]. While the authors of the Oxford
Hip and Knee Questionnaires did not state that Likert
scaling was used, the resultant questionnaire had the
appearance of a Likert-type scale. Two scaling methods
were used for the Arthritis Impact Measurement Scale:
first, items were grouped into subscales and each subscale
was examined using Guttman scaling procedures, and
then Likert scaling was used to form an additive scale for
each subscale. Thurstone's Categorical Judgement model
[51] was used to obtain weightings of pain intensity for
each descriptor of pain in the McGill Pain Questionnaire-
PRI. This procedure results in an interval scale. The McGill
Pain Questionnaire-PPI was a single item with five
response categories that were considered equally far apart
as to represent an interval scale.

An econometric scaling method was used for the develop-
ment of the EuroQol. This method involved subjects rat-
ing health states (from combining different levels from
each item) and results in values being attached to each
health state. The Disease Repercussion Profile used a com-
bination of open questions and 10-point graphical rating
scales to create a graphical profile score. The HAQ-DI did
not appear to have been developed using a standard scal-
ing technique.

None of the clinician report measures appeared to have
been developed using a standard scaling technique nor
did they explain their scaling strategy.

Item generation technique

A range of techniques was used to generate the items
within a measure. There was no information on the item
selection techniques for the Harris Hip Score, Hospital for
Special Surgery Knee Score, Lequesne Hip and Knee Indi-
ces and Merle d'Aubigne Hip Rating. The items for the
American Knee Society Score were generated by consensus

by members of the American Knee Society. Some meas-
ures were based on items from existing instruments
(Arthritis Impact Measurement Scale, EuroQol, HAQ-DI,
SF-36). Some items were selected from literature, e.g.
McGill Pain Questionnaire. Others started by gathering
items from patients, e.g. Oxford Hip and Knee Question-
naires, WOMAC and Disease Repercussion Profile. Some
measures took a comprehensive approach and used all
these techniques and additional ones (e.g. extensive focus
groups and question writing panels were additionally
used for the WHOQOL). In summary, the method of item
generation for the patient self-report measures was gener-
ally comprehensive, with most measures using appropri-
ate methods to generate a pool of items that cover the
domain of interest. In contrast, there was little informa-
tion about the choice of items in the clinician report
measures.

Item reduction

The Arthritis Impact Measurement Scale, McGill Pain
Questionnaire, WHOQOL and WOMAC used psychomet-
ric methods of item reduction to reduce the number of
items. The SF-36 used specific methods to construct short-
form measures from the 'parent' longer Medical Out-
comes Study measure [23,52]. The method details were
not found; however, if the methods were similar to those
for the SF-20 [52] then it would imply comprehensive
testing where item-scale correlations, reliability and valid-
ity were examined. Subsequently, the Likert scaling
assumptions of the SF-36, were explored with all scales
passing tests for item-internal consistency, item-discrimi-
nation, and internal consistency of each scale score [24].
The main item reduction for the HAQ-DI was carried out
by correlational analyses that identified redundant items
[40]. The methods of item reduction for the Oxford Hip
and Knee Questionnaires and EuroQol were not
explained in detail in the published literature. The item
reduction procedures were described in detail for the
measures where a stated psychometric scaling strategy was
followed, illustrating the advantage of using a psychomet-
ric scaling method with an explicit predefined methodol-
ogy.

Response formats

The Disease Repercussion Profile used open questions for
each domain, with severity being rated on a ten point
graphical rating scale. For the McGill Pain Questionnaire-
PRI, the respondents select from each of the 20 categories,
the individual descriptive words that best represent their
pain. If none of the words in a category apply then the
respondent leaves the category out. For the present pain
intensity item, the respondent selects one of five response
categories.
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All the other twelve measures had ordered response cate-
gories with the Arthritis Impact Measurement Scale & the
EuroQol additionally including a visual analogue scale.
Six of these twelve measures had items with different
numbers of response categories (American Knee Society
Score, Lequesne Hip and Knee Indices, Hospital for Spe-
cial Surgery Knee Score, Harris Hip Score, SF-36 & the
Arthritis Impact Measurement Scale with between 1 and 6
response categories depending on the measure and item).
However, the number of response categories was only dis-
cussed for the SF-36 and then only for some items [23].
The other six measures had the same number of response
categories for all the items throughout the measure (Euro-
Qol, HAQ-DI, Merle D'Aubigne Hip Rating, Oxford Hip
and Knee Questionnaires, WHOQOL, WOMAC). Of
these, only the WOMAC and HAQ-DI had the same
response continuum (i.e. same wording) for all the items.
The HAQ-DI response formats were based on the Ameri-
can Rheumatism Association (ARA) functional classes.

Therefore most of the measures used ordinal (ordered)
response formats but there was little consistency of the
response format and response continuum within meas-
ures. There is much discussion on the problems in per-
forming arithmetic operations and statistical analysis on
ordinal scales, mainly due to the unknown interval
between categories [53,54]. The PRI index of the McGill
Pain Questionnaire was the only measure on an interval
scale and therefore was without these problems. Likert
scales are ordinal, although there is much debate as to
whether they can be assumed to be interval (i.e., with
equal intervals between responses [2]). The response for-
mat for the Likert-type measures (SF-36, WOMAC, WHO-
QOL, Arthritis Impact Measurement Scale, Oxford Hip
and Knee Questionnaires) were not true Likert scales as
the response continuum was not 'agree' to 'disagree'. This
may have an impact on the resultant scale as any changes
in the response categories, e.g., changing the usual agree-
disagree to favourable-unfavourable, may have an impact
on the intervals between the categories. In addition, all
the items within a true Likert scale usually have either five
or seven response categories, but the Arthritis Impact
Measurement Scale and the SF-36 did not use a constant
number of response categories, which again may impact
the scale. However, it is not clear whether these changes
from a traditional Likert scale have a significant impact as
there was empirical support for the scaling assumptions of
traditional Likert scales in the SF-36 subscales [24].

Scoring method

The McGill Pain Questionnaire-PRI used three possible
scoring methods for the list of pain descriptors: the
number of items chosen (NWC), the mean scale values
(PRI(S)), or the summed rank values of items chosen
((PRI(R)). An alternative weighted-rank method of scor-

ing was also developed [28]. The PPI score was simply the
value selected from the 1–5 response scale. The Disease
Repercussion Profile used profile scores, where the hand-
icap rating for each domain was plotted on a bar chart to
obtain a handicap profile for each patient.

Two measures containing items with different numbers
response categories addressed this in their scoring. The
Arthritis Impact Measurement Scale used a standardised
additive scale. The SF-36 recalibrated the additive scores
for linearity and transformed the scores. The American
Knee Society Score, Harris Hip Score, Hospital for Special
Surgery Knee Score, and Lequesne Hip and Knee Indices
(all with varying numbers of response categories) used
summated scale systems with the Hospital for Special Sur-
gery Knee Score and American Knee Society Score having
items that result in deductions from the point score, e.g.,
Hospital for Special Surgery Knee Score uses a one point
deduction for using a cane. It is unclear how this scoring
method was derived and why responses to certain items
were allocated their particular points with some items
having more weighting than others.

The scoring of the measures with constant numbers of
response categories varies; an additive score was used for
the Likert-type scales of the Oxford Hip and Knee Ques-
tionnaires and WHOQOL. An additive scale is also most
commonly used for the WOMAC, however other weight-
ing and aggregation methods were proposed (i.e. normal-
isation, pooled index, weighting by relative importance,
response criteria) [48]. In addition, the WOMAC can be
scored using a signal method where patients are asked to
select the most important item from each subscale. How-
ever, there are concerns about the stability of using the sig-
nal method and is not currently recommended [47]. The
score for the HAQ-DI items was based on the highest score
on any item within each of the eight subscales. The sub-
scale scores were adjusted to take account of the use of
aids. An overall disability score was calculated as the aver-
age of the subscale scores. The EuroQol could be scored as
a profile or a weighted health index based on a table of
values from general population samples. A table was used
for the Merle D'Aubigne Hip Rating to allow classification
of the functional grading of the hip, and an algorithm was
provided to calculate improvement after surgery on the
hip.

Three of the measures (Oxford Hip and Knee Question-
naires, Merle D'Aubigne Hip Rating and Lequesne Hip
and Knee Indices) had only an overall score. All the others
also had subscale scores. The SF-36 and American Knee
Society Score only had subscale scores and not an overall
score. All other measures had an overall score.
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In sum, the measures use a wide range of scoring proce-
dures, from the complex weightings in the EuroQol to the
simple method of the HAQ-DI (using the highest score
within each subclass) that does not fully utilise all the
information collected. Jenkinson, 1991 [55] demon-
strated that complex weighting methods gain little over a
simple scoring system, and thus a simple additive method
is generally recommended

Discussion
Although most measures gave some indication of what
they were measuring, few defined the construct or linked
it to a theoretical model. The clinician report measures
were generally the poorest measures in this respect. The
Arthritis Impact Measurement Scale, SF-36 and WHO-
QOL defined their construct of interest, but it was not
related to a theoretical model. The Disease Repercussion
Profile and McGill Pain Questionnaire discussed, in
detail, their underlying construct (although without a
stated definition of terms).

The measures that appeared to have the weakest method-
ological development were the clinician report measures
with none defining a scaling strategy. The item selection
for the American Knee Society Score was by 'consensus'
with no other clinician report measure describing the item
selection method. No clinician report measure explained
their choice of response categories or scoring method.

Of the patient self-report measures, only the McGill Pain
Questionnaire-PRI was completely developed from a
standard scaling procedure. The McGill Pain Question-
naire-PRI was also the only measure with an interval scale,
and hence has mathematical and statistical advantages
over all the other measures. The other measures that
appeared to use a standard scaling procedure were the
Arthritis Impact Measurement Scale, Oxford Hip and
Knee Questionnaires, SF-36, WOMAC and WHOQOL.
The Disease Repercussion Profile and EuroQol used alter-
native scaling methods, while the HAQ-DI did not appear
to have a specific scaling strategy.

The method of item selection was generally good for the
patient self-report measures, although the item reduction
methods were not always explained, except for those that
used a defined scaling procedure. In addition, the reason-
ing for the choice of response formats was not often
explained. The scoring method was generally appropriate
for the scaling method (where used) and for the item
response format, although the HAQ-DI used a method
that did not maximise the information available.

In summary, the clinician report measures were poor in
terms of both their theoretical framework and methodo-
logical development. The patient self-report measures

appeared to have acceptable methodological develop-
ment, although there were some limitations with the
HAQ-DI. However only the Arthritis Impact Measurement
Scale, SF-36 & WHOQOL defined the construct that they
were assessing and no measure was part of a theoretical
model.

While this review has focussed on specific theoretical cri-
teria, it is appreciated that there are other theoretical fac-
tors that should be explored such as the rationale for the
grouping of items into subscales.

This review was based on peer reviewed published litera-
ture on the development of the measures, and some theo-
retical aspects of the development may have been
unpublished. However, it is important for users of meas-
ures to have this background information, and electronic
publishing methods may facilitate access to this more
detailed information.

The review was based on OA measures that were fre-
quently referenced in the literature and hence some of the
newer measures such as the Knee injury and Osteoarthritis
Outcome Score (KOOS) [56], Hip disability and Osteoar-
thritis Outcome Score (HOOS) [57], Musculoskeletal
Functional Assessment Questionnaire (MFA) [58] were
not evaluated here. The uptake and utility of these newer
measures remains to be seen.

Further, this review has focussed on measures used as out-
come for osteoarthritis and different conclusions may be
reached for other health outcomes or for other conditions.
Where outcomes are psychologically theorised, e.g. mood
measurements such as anxiety, it is likely that they are
more theoretically based and would have used develop-
ment procedures derived from psychometric theory. How-
ever, many health outcomes, especially those involving
self-report, require a similar level of attention to measure-
ment issues. They assess patients' experience of their
health condition and healthcare and therefore relate to
unobservable phenomena rather than phenomena that
can be observed by others. One reason for the limited
development of some of the measures in osteoarthritis
may be that such outcomes have not been articulated as
psychological in nature and as a result not subjected to
normal psychometric evaluation.

Conclusion
This review has highlighted the general lack of attention
given to the theoretical framework of the health outcome
measures. It would be valuable if new measures could
define what they are measuring and be a construct within
a theoretical model.
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The review also demonstrates the large variation in the
methodological development of commonly used meas-
ures in OA. While patient self-report measures had, in
general, good methodological development, this review
has also highlighted the relatively poor development of
clinician report measures.

It is suggested that to improve the quality and perform-
ance of new measures, the foundations of their theoretical
development should be considered before psychometric
evaluation is performed. By ensuring measures are both
theoretically and empirically valid, improvements in sub-
jective health outcome measures should be possible.
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