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INTRODUCTION

The aim of this review is to provide a summary of adult
measures of general health and health-related quality of
life (HRQOL) commonly used in rheumatology research
studies. Currently, there is no single generally agreed upon
definition or conceptual model of health or HRQOL, and
developing a comprehensive definition of these complex
concepts was beyond the scope of the review. For the
purposes of this review, we define measures of general
health and HRQOL as multi-item questionnaires that as-
sess perceived health status and overall physical and emo-

tional well-being that is not specific to any disease. The
health measures included in this review were further sub-
divided into generic health profiles (questionnaires that
provide assessment of more than 1 dimension of health
status) and health utility measures that provide an overall
measure of health status rated between perfect health (1.0)
and death (0.0).

Relevant measures were identified (using medical sub-
ject headings [MeSH]) through a systematic search of med-
ical publications indexed to PubMed database. The follow-
ing search queries were used: [Quality of life (title) AND
Outcomes assessment (MeSH terms) AND Rheumatic dis-
eases (MeSH terms)] and [Quality of life (abstract) AND
Outcomes assessment (MeSH terms) AND Rheumatic dis-
eases (MeSH terms)]. In MeSH, “rheumatic diseases” are
defined as “disorders of connective tissue, especially the
joints and related structures, characterized by inflamma-
tion, degeneration, or metabolic derangement,” and in-
clude rheumatoid arthritis, Caplan’s syndrome, Sjögren’s
syndrome, Still’s disease, fibromyalgia, gout, hyperostosis,
osteoarthritis, and polymyalgia rheumatica among others.

Inclusion criteria were 1) the study was concerned with
a rheumatology condition and 2) participants were human
adults. The first query returned 129 items and the second
query returned 494 items, with 623 abstracts in total. After
removal of 77 duplicates, 38 pediatric studies, and 2 ani-
mal studies, 2 reviewers (LB, EP) screened abstracts inde-
pendently of the remaining 506 publications to identify
relevant multi-item questionnaires (i.e., those generic
questionnaires that were identified by the study authors as
being used for the purpose of assessing general health or
HRQOL). Where abstracts contained insufficient informa-
tion to determine the type of measures used, full publica-
tions were obtained.

The reviewers, working independently, identified 10 ge-
neric health utility measures and 5 generic health profiles
(Table 1). Agreement about the type and number of occur-
rences of relevant measures in the sample of reviewed
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abstracts was very high (intraclass correlation coefficient
0.996). Any disagreements were resolved through a dis-
cussion between all authors. Given the large number of
potentially relevant measures identified, only those mea-
sures that were used at least 4 times in the screened ab-
stracts were selected for this review. Consequently, this
report provides reviews of 4 generic health profiles: the
Medical Outcomes Study Short Form 36 and Short Form
12 Health Surveys, the Nottingham Health Profile, and the
Sickness Impact Profile, and 4 health utility measures: the
Medical Outcomes Study Short Form 6D, the Health Util-
ities Index Mark 3, Quality of Well-Being Scale (self-
administered), and the Assessment of Quality of Life
Scale. Although the EuroQol 5-domain is also frequently
used in rheumatology, the review of this measure is in-
cluded in Measures of Disability article in this issue.

MEDICAL OUTCOMES STUDY SHORT FORM
36-ITEM (SF-36) AND SHORT FORM 12-ITEM
(SF-12) HEALTH SURVEYS

Description

Purpose. The SF-36 and SF-12 are multi-item generic
health surveys intended to measure “general health con-
cepts not specific to any age, disease, or treatment group”
(1). The SF-12 is a shorter version of the SF-36 and uses
only 12 questions to measure functional health and well-
being from the patient’s perspective. The original objective

was to develop a short, generic health-status measure that
reproduces the 2 summary scores of the SF-36, i.e., the
physical component summary (PCS) score and the mental
component summary (MCS) score (2).

The SF-36 and SF-12 are suitable for use in general, as
well as in clinical populations and, as such, can be used to
compare health between populations and between dis-
eases. The SF-36 and the SF-12 health surveys are avail-
able in original and revised versions. The SF-36 and SF-12
were first published in 1992 and 1996, respectively, with
the revised versions of both questionnaires published in
2000. The revised versions are very similar to their original
forms, with major differences involving changes in item
wording, revision of the response scale to incorporate a
greater number of response options, and norm-based scor-
ing (3).

Content. Both the SF-36 and SF-12 measure 8 health
domains: physical functioning, role physical, bodily pain,
general health, vitality, social functioning, role emotional,
and mental health. Physical functioning covers limitations
in daily life due to health problems. The role physical
scale measures role limitations due to physical health
problems. The bodily pain scale assesses pain frequency
and pain interference with usual roles. The general health
scale measures individual perceptions of general health.
The vitality scale assesses energy levels and fatigue. The
social functioning scale measures the extent to which ill
health interferes with social activities. The role emo-
tional scale assesses role limitations due to emotional
problems, and the mental health scale measures psycho-
logical distress.

The SF-36 and SF-12 can also be used to derive 2 aggre-
gate summary measures: the PCS and the MCS. Summary
scores are calculated by summing factor-weighted scores
across all 8 subscales, with factor weights derived from a
US-based general population sample (4). Country-specific
weights are also available for Denmark, France, Germany,
Italy, the Netherlands, Norway, Spain, Sweden, the UK (5),
and Australia (6). In the calculation of the PCS summary
score, highest weights are given to the physical function-
ing, role physical, bodily pain, and general health scales,
whereas for the MCS summary score, higher weights are
given to the vitality, social functioning, role emotional,
and mental health scales.

Number of items. The SF-36 consists of 36 items, 35 of
which are used in the calculation of 8 separate scale
scores. The physical functioning scale (10 items) is the
longest scale. The general health and mental health scales
have 5 items each, and the vitality and role physical scales
have 4 items each. The role emotional scale has 3 items,
and the bodily pain and social functioning scales have 2
items each. The remaining item of the SF-36 is a health
transition question that asks about a change in general
health over the past 12 months.

The SF-12 consists of 12 items: 2 items on physical
functioning, 2 items on role physical, 1 item on bodily
pain, 1 item on general health, 1 item on vitality, 1 item on
social functioning, 2 items on role emotional, and 2 items
on mental health. Since more items permit better repre-
sentation of each domain, the domains are best repre-
sented by the SF-36. The most useful measures derived

Table 1. Measures used for the assessment of general
health and health-related quality of life in

rheumatology literature

Questionnaire

Occurrences in
reviewed abstracts,

no. (n � 506)

Generic health profiles
Short Form 36* 146
Nottingham Health Profile* 21
Short Form 12* 13
Sickness Impact Profile* 7
Duke Health Profile 1

Generic health utility measures
EuroQol 5-domain† 32
Short Form 6D* 6
Health Utilities Index 3* 6
Quality of Wellbeing Scale

(self-administered)*
5

Assessment of Quality of Life
Scale*

4

15D 3
Quality of Life Scale 2
World Health Organization
Quality of Life/Bref

2

Perceived Quality of Life Scale 1
Profile of Quality of Life in the

Chronically Ill
1

* Review included in this article.
† Review of this measure is included in Measures of Disability
article in this issue.
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from the SF-12 are the 2 aggregate summary measures: the
PCS and MCS.

Response options/scale. The response scales for the
SF-36 and SF-12 items vary across and within the scales,
with the number of response options ranging from 3 (phys-
ical functioning) to 6 (vitality and mental health). The
health transition item is scored on a 5-point scale where
1 indicates much better than a year ago, and 5 indicates
much worse than a year ago.

Recall period for items. The SF-36 and SF-12 are
available in 2 forms: a standard form, which uses a 4-week
recall period, and an acute form, which uses a 1-week
recall. The standard 4-week recall form is appropriate
when the instrument will be administered only once to
the respondent, or when at least 4 weeks will pass between
re-administration of the instrument. The acute 1-week re-
call form is appropriate when more frequent administra-
tion is required and changes are likely to occur rapidly.

Examples of use. The SF-36 is ubiquitous in rheumatol-
ogy and has been used to capture health-related outcomes
in a variety of rheumatic conditions, including knee osteo-
arthritis (7), Sjögren’s syndrome (8), fibromyalgia (9),
rheumatoid arthritis (10,11), ankylosing spondylitis (12),
and gout (13). The SF-36 has been used to assess efficacy
of a broad range of interventions in rheumatology, in-
cluding orthopedic surgery (14–16), drug treatment (8,17),
acupuncture (18), physiotherapy (19), electromagnetic
field therapy (20), Tai Chi (21), and self-management
education (22).

The SF-12 has been used in population-based studies to
assess the impact of musculoskeletal diseases on general
health (23,24). In addition, it has been used as an outcome
measure to evaluate the efficacy of a broad range of inter-
ventions for rheumatic conditions, including pharmaco-
logic treatment (25,26); hydrotherapy treatment for osteo-
arthritis (27) and fibromyalgia (28); Tai Chi (29); surgical
procedures (e.g., total hip arthroplasty) (30), fore foot ar-
throplasty (31); total knee arthroplasty (32); and medica-
tion adherence programs (33).

Practical Application

How to obtain. The original version of the SF-36 (Re-
search and Development [RAND] 36-Item Health Survey
1.0 Questionnaire) can be obtained free of charge from the
RAND Corporation (http://www.rand.org/health/surveys_
tools/mos/mos_core_36item_survey.html). English and
Arabic language versions are available. The revised SF-36
and the SF-12 can be obtained from QualityMetric (http://
www.qualitymetric.com/). Annual license fee applies. Li-
cense fees are available on application and depend on
whether the survey is used in a commercial or nonprofit
setting. Manuals can also be purchased.

Method of administration. The SF-36 and SF-12 can
be self-administered or interviewer-administered. Multi-
ple modes are available, such as static (paper), online,
e-form, personal digital assistant, tablet, and interactive
voice response (IVR) via telephone. Several studies re-
ported a consistent bias for lower SF-36 and SF-12 scores
(indicating worse health) when self-completed as com-
pared with interviewer administration (34–38). For SF-36,

data quality also tends to be better for interviewer ad-
ministration with a lower proportion of missing data,
lower ceiling effects, and better internal consistency esti-
mates (35,39). Data collection costs, on the other hand, are
lower (up to 77%) for self-administration (35,39). IVR and
live telephone methods for administering the SF-12 have
been compared in a study of back pain patients, with
similar results obtained for PCS scores but not MCS scores
(mean MCS 44.22 and 48.50 for IVR and live telephone
methods, respectively; P � 0.01), and the greatest discrep-
ancy occurring for the item about feeling “downhearted
and blue” (40).

The SF-36 can also be administered by proxy, but con-
cordance between self and proxy ratings varies across
proxy types. Generally, professional proxies (e.g., occupa-
tional therapists, nurses) provide a more accurate descrip-
tion of an individual’s health state compared with lay
proxies, who tend to overestimate the level of impairment
(41,42).

Scoring. The SF-36 and SF-12 contain a mixture of
positively- (higher scores indicate better health) and
negatively-worded response scales, so some items need to
be recoded prior to scoring. The scale scores are calculated
by summing responses across scale items and then trans-
forming these raw scores to a 0–100 scale. Computerized
scoring algorithms are available and can be used to pro-
duce norm-based T scores for each scale (with a mean of 50
and SD of 10) as well as the PCS and MCS summary scores
(4). If using the IVR mode, data can be loaded directly into
the QualityMetric database for scoring, interpretation, and
reporting in real time.

In computing scale scores for the SF-36 and SF-12, miss-
ing values have traditionally been calculated only for
those respondents who provided data on at least half the
scale items (4). More recently, pattern matching and re-
gression methods of missing data imputation for these
questionnaires have been developed (43). These new
algorithms can be implemented using QualityMetric’s
purpose-developed software.

Score interpretation. Scores on the SF-36 and SF-12
scales range from 0–100, with higher scores indicating
better health. On the physical functioning scale, low
scores are typical of someone who experiences many lim-
itations in physical activities, including bathing or dress-
ing, while high scores represent someone who is able to
perform these types of activities without limitations. Low
scores on the role physical scale represent someone who
experiences many limitations in work or other daily activ-
ities, and high scores characterize someone who has no
difficulties with these activities. Low scores on the social
functioning typify a person who experiences a great deal of
difficulties in normal social activities due to physical and
emotional health problems, and high scores represent
someone who is able to perform normal social activities
without interference due to physical or emotional health.
Low scores on the bodily pain scale are typical of a person
who has very severe and extremely limiting pain, and high
scores represent individuals who have no pain or pain-
related limitations. On the mental health scale, low scores
represent high levels of nervousness and depression,
while high scores characterize someone who feels peace-
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ful, happy, and calm. Low scores on the role emotional
scale represent someone who experiences many problems
with work or other daily activities as a result of emotional
ill health, and high scores represent those who have no
problems with work or other daily activities as a result of
emotional health. On the vitality scale, low scores are
typical of someone who feels tired and worn out all of the
time, while high scores characterize those who feel full of
pep and energy. Low scores on the general health scale
represent a person who believes their health to be poor and
likely to get worse, and high scores represent someone
who sees their health as excellent (1).

Age- and sex-based norms for the SF-36 are available for
several countries, including the US (4,44), the UK (34,45),
Australia (6,46,47), Sweden (48), China (49), and New
Zealand (50). Normative data for MCS and PCS summary
scores are also available for Denmark, France, Germany,
Italy, the Netherlands, Norway, and Spain (5). Notable
cross-country differences in normative SF-36 scores have
been reported (6), which may reflect cultural differences in
health perceptions. Contextual factors, such as survey
methodology, mode of administration, and item order
have also been reported to affect normative scores on the
SF-36 (34). Age- and sex-based norms for the SF-12 are
also available for several countries, in particular the US
(2,51,52). Unlike for the SF-36, SF-12 data from general
population surveys in 9 European countries suggest there
is little difference between standard US-derived scoring
algorithms and country-specific algorithms, and standard
scoring algorithms are recommended (53).

Respondent burden. The data on the respondent bur-
den of the SF-36 are mixed. The self-reported version takes
only 7–10 minutes to complete (54), although the presence
of cognitive or physical impairment and depressed mood
are associated with substantially longer completion time
(55). The SF-12 takes only 2–3 minutes to complete (in a
small pilot test, 81% completed the SF-12 in �2 minutes),
less than one-third the time required to complete the
SF-36 (2).

Generally, although the SF-36 and SF-12 use plain, easy-
to-understand language, some of their items contain more
than 1 concept (e.g., moderate activities, such as moving a
table, pushing a vacuum cleaner, bowling, or playing golf),
which could make it difficult for the participants to select
the most appropriate answer. Evidence of item or response
misinterpretation on the SF-36 has been reported in at
least 2 studies (56,57).

Administrative burden. The SF-36 and SF-12 have rel-
atively low administration burden. Interviewer adminis-
tration of the SF-36 by telephone takes 16 to 17 minutes
(58). No specific training for administration of the SF-36 or
SF-12 is required, and completion instructions are self-
explanatory. Computerized scoring algorithms for the re-
vised versions of the SF-36 and SF-12 are available for
purchase from QualityMetric and require basic knowledge
of statistical software.

Translations/adaptations. The original versions of the
SF-36 and SF-12 are available in English and Arabic.
The revised versions are available in 121 languages. A list
of translated versions is available at http://www.quality
metric.com/WhatWeDo/LanguageTranslations/Surveysand

TranslationsAvailable/tabid/215/Default.aspx, and further
information can be obtained from the International Quality
of Life Assessment web site (http://www.iqola.org).
QualityMetric offers a translation service if required. Cul-
tural adaptations of the original US version to other Eng-
lish-speaking countries are also available (59).

Psychometric Information

Method of development. The SF-36 was developed out
of the RAND Corporation Health Insurance Experiment
(60). The initial study measured 40 health concepts, 8 of
which were selected for the inclusion into the new ques-
tionnaire. These 8 concepts were chosen to represent is-
sues that were frequently used in health surveys and were
affected by disease and treatment (3). Items for the ques-
tionnaire were generated following review of the content
of various instruments that, at the time of SF-36 construc-
tion, were used to measure mental health and general
health perceptions as well as limitations in physical, so-
cial, and emotional role functioning (1). No patient groups
or representatives of the general population were involved
in questionnaire construction. The SF-12 was developed
using regression analysis methods to select and score 12
items from the SF-36 to reproduce the PCS and MCS scales
in the general US population (2).

Acceptability. Data on acceptability of the SF-36 are
mixed. The proportion of missing data varies from 0% for
interviewer administration (61) to 26% for mailed versions
(62) in nonhospitalized rheumatoid arthritis patients to
47% in hospitalized patients (including musculoskeletal
patients) (63). Higher proportion of missing data is sig-
nificantly associated with increasing age and disability
(55,63).

On the SF-12, missing data in rheumatology settings
occur less frequently, with just 15% of Danish respondents
with arthritis missing �1 items of the PCS and 16% miss-
ing �1 items of the MCS (64). There is also a low individ-
ual item missing rate (�2.30%) and high percentage score
computability (�90%) (25).

In arthritis studies, ceiling effects (�10% of participants
obtaining the lowest possible score) are commonly re-
ported for SF-36 role physical (21–76%), role emotional
(49–60%), social functioning (23–64%), and bodily pain
(20–40%) scales (14,61,65). Ceiling effects have also been
observed on the mental health (20–28%) (14,65) and vi-
tality (18%) scales (65). Floor effects (�10% of partici-
pants obtaining the highest possible score) are frequently
found on role physical (29–80%) and role emotional
scales (27–48%) (14,61,62,66,67,68), while at least 1 study
has found there to be no notable floor effects (65). There do
not appear to be ceiling and floor effects for the SF-12
among patients with rheumatic conditions (25,64).

Reliability. In musculoskeletal settings, results for reli-
ability of the SF-36 are mixed. In several studies, all of
the SF-36 scales were reported to have good internal con-
sistency, with Cronbach’s � �0.70 (61,62,65,67,69). In ad-
dition, internal consistency estimates were in excess of
0.90 for physical functioning and bodily pain scales in at
least 2 studies (61,62) and for general health in at least 1
study (70), indicating suitability of these scales for use at
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the level of individual. Results for test–retest reliability of
the SF-36 are less encouraging with the intraclass correla-
tion coefficient (ICC) below the recommended standard
of 0.70 on mental health (ICC 0.55) (68), role emotional
(ICC 0.66) (68,71), as well as role physical (ICC 0.44), and
vitality (ICC 0.03) scales (71).

Evidence also indicates a high proportion of measure-
ment error on the SF-36 questionnaire in rheumatology,
with large SDs for one-time administration (up to or ex-
ceeding the mean score) (72) and large variations (change
of up to 200% from the initial score) in the SF-36 scores
over a one-week test–retest period (70–72). In orthopedic
surgery, minimal detectable change at an individual level
ranged from 22% (general health) to 97% (role physical) of
the total score range (14,70).

Internal consistency of the SF-12 component summary
scores is generally high (Cronbach’s � �0.82 and 0.75, for
SF-12 PCS scale and MCS scale, respectively) (73–76).
Test–retest reliability of the SF-12 administered 2 weeks
apart is adequate in the US and the UK general popula-
tions: r � 0.89 for PCS and r � 0.76 for MCS (2), and others
(74,77,78). For both the PCS and MCS scales, changes in
scores between test and retest averaged less than 1 point,
and at the second administration, 85% scored within the
95% confidence interval (95% CI) of the score at the first
administration (2).

Validity. SF-36. Given the uncertainty about the reli-
ability of the SF-36, findings on the validity of this mea-
sure need to be interpreted with caution. The SF-36 ap-
pears to have good face validity, with all items referring to
health-related issues. Although content validity of an out-
come measure is largely determined by the concept being
measured, and may vary from one setting to another, the
SF-36 captures a broad range of health states. However, the
presence of severe floor and/or ceiling effects on the num-
ber of the SF-36 scales in rheumatic conditions indicates
that this questionnaire does not adequately capture the
full range of health experiences in this setting. Empirical
studies of the construct validity of the SF-36 have shown
mixed results for its validity.

The dimensional structure of the SF-36 (8 first-order and
2 higher-order factors) has been questioned in several
studies. For example, higher-order factor analysis of the
scale scores have confirmed separation of the scale scores
into mental and physical health summary scores in some
rheumatic studies (62,69) but not others (79). First-order
factor analysis has also failed to confirm the 8-dimensional
structure of the SF-36 in either exploratory (61,69) or con-
firmatory factor analysis (79,80).

Results for the convergent validity of the SF-36 are gen-
erally favorable. In several studies (62,65,70,72), the SF-36
scales had higher correlations with measures of similar
constructs (such as the Western Ontario and McMaster
Universities Osteoarthritis Index, the Nottingham Health
Profile, the Health Assessment Questionnaire [HAQ], and
rheumatoid arthritis disease activity measures) and lower
correlations with dissimilar domains. In at least 2 other
studies, the SF-36 had expected strong correlations (r
�0.60) with measures of similar concepts, including the
Arthritis Impact Measurement Scales (AIMS), the HAQ,

and EuroQol 5-domain instrument (EQ-5D) (67,68). How-
ever, at least one of these studies reported that the SF-36
scales did not correlate as well as expected with disease-
specific measures of rheumatoid arthritis (61). However,
the discriminant validity of the SF-36 has received less
support. In a study of 200 patients with rheumatoid arthri-
tis, physical functioning, role physical, general health, and
bodily pain scales were expected to have correlations �0.3
with questionnaires hypothesized to measure dissimilar
concepts (including fatigue and rheumatoid arthritis dis-
ease activity) (68). The discriminant correlations were
much higher than expected, ranging between 0.51 (corre-
lation between physical functioning and visual analog
scale of fatigue) and 0.78 (correlations between bodily pain
and rheumatoid arthritis activity scale). Higher than ex-
pected correlations between SF-36 scales and conceptu-
ally dissimilar measures were reported in at least one other
rheumatoid arthritis study (67).

Overall, the evidence supports the known-groups valid-
ity of the SF-36 in rheumatology. With the exception of the
mental health scale, the SF-36 had been able to differenti-
ate between levels of osteoarthritis severity (72). The dif-
ference between those who had moderate and severe os-
teoarthritis, assessed using standardized effect sizes (ES),
were in the small to moderate range, varying from 0.35
for general health to 0.75 for physical functioning. In the
same study, all scales but role emotional and pain were
able to differentiate among rheumatology patients with
and without comorbid conditions, also with small to mod-
erate ES, ranging from 0.49 (physical functioning and men-
tal health) to 0.78 (general health). In another study, the
SF-36 physical functioning and bodily pain scales dis-
criminated well between patients receiving the disability
pension versus those who did not, with medium ES values
(0.69 and 0.50, respectively) (68). The SF-36 has also been
shown to be able to differentiate between people with and
without lower extremity osteoarthritis (81).

SF-12. Given that the primary purpose of the SF-12 was
to reproduce the PCS and MCS scores of the SF-36, how
well it does so is the important criterion, and there is
strong evidence for the criterion-related validity of the
SF-12. The SF-12 PCS and MCS scores correlate 0.95 and
0.96 with the SF-36 PCS and MCS scores, respectively
(2,53). These findings have been replicated in the general
populations of 9 European countries (Denmark, France,
Germany, Italy, the Netherlands, Norway, Spain, Sweden,
and the UK) (53), with very high correlations between
SF-12 PCS and SF-36 PCS scores (r � 0.94–0.96) and
SF-12 MCS and SF-36 MCS scores (r � 0.94–0.97). Clini-
cal trials data from patients with osteoarthritis and rheu-
matoid arthritis also indicate good criterion validity of the
SF-12 in rheumatology, with strong correlations between
the SF-12 and SF-36 PCS scores and the SF-12 and SF-36
MCS scores (r � 0.92–0.96) (25).

The 2-factor conceptual structure of the SF-12 (PCS and
MCS) has been confirmed in several population-based
(82,83) and clinical studies (25,84). However, a recent
study has challenged the 2-factor structure of the SF-12
(73). The standard orthogonally-weighted SF-12 scoring
algorithm has been cautioned against, with oblique scoring
algorithms appearing preferable (73,85).
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Convergent and discriminant validity of the SF-12 in a
general population is supported by relationships found
with the EQ-5D (82). Comparable summary scores and
dimensions correlate better, e.g., PCS with mobility (r �
�0.69), usual activities (r � �0.71), and pain discomfort
(r � �0.61) and MCS with anxiety/depression (r � �0.47),
indicating good convergent validity. Less comparable
summary scores and dimensions correlate weakly, e.g.,
PCS and anxiety/depression (r � �0.28) and MCS and
mobility (r � �0.34), supporting discriminant validity of
the SF-12.

Results for the convergent and discriminant validity of
the SF-12 in rheumatic diseases are somewhat variable. In
Danish patients with rheumatoid arthritis (64), the SF-12
PCS and MCS have been found to have unexpectedly weak
correlations with measures of similar constructs, such as
the HAQ (r � �0.15 for PCS and r � �0.25 for MCS) and
lower correlations with dissimilar domains. In spinal
clinic patients, back pain and disability have been found
to be significantly moderately correlated with SF-12 PCS
(r � �0.41 and �0.63, respectively, P � 0.0001) and MCS
(r � �0.33 and �0.55, respectively, P � 0.0001) (76), as
hypothesized. In addition, as expected in these patients,
stress has been found to be weakly correlated with SF-12
PCS (r � �0.07, P � 0.001), but moderately correlated with
SF-12 MCS (r � �0.33, P � 0.0001) (76).

The ability of the SF-12 to differentiate between groups
based on severity of health impairment is generally good
and is similar to that of the SF-36. PCS-12 and MCS-12
reach the same statistical conclusions about group differ-
ences as PCS-36 and MCS-36; they do so with relative
validity coefficients that are typically 10% below those
observed for the SF-36 (2). More specifically, among the
Greek general population, the SF-12 PCS score has been
found to be significantly worse among those reporting hip
and knee problems compared with those not reporting
such problems (P � 0.01) (82). However, among Danish
patients with rheumatoid arthritis, the SF-12 did not seem
to be sensitive to variation between patient groups with
different disease severity (64).

Ability to detect change. Systematic examinations of
minimum clinically important differences (MCID) for the
SF-36 in rheumatic conditions are rare. More generally, a
minimal detectable change of 5 points on a 100-point scale
was previously reported for the SF-36 and is based on 95%
CIs from a normative sample (4). Other measures of re-
sponsiveness (standardized response mean [SRM] and ES)
support the ability of the SF-36 to detect change in this
setting. The SF-36 has been demonstrated to be able to
detect large improvements in health status at 3 and 6
months following joint replacement surgery (81). The most
responsive scales were physical functioning, role physical,
bodily pain, and social functioning, with SRMs of 1.04 or
higher at 3 months. The least responsive scales were gen-
eral health (SRM 0.20) and role emotional (SRM 0.37).
Similar results have been obtained in another joint re-
placement study, with large improvements (ES �0.80) re-
corded for physical functioning, role physical, and bodily
pain, moderate improvements (ES 0.50–0.80) for role emo-
tional, vitality, and social functioning, and small improve-

ments (ES �0.50) for mental health and general health at
6-months followup (14).

Veehof compared the responsiveness of the SF-36 with
the responsiveness of disease specific scales (including the
AIMS2 and the HAQ) in 168 patients with rheumatoid
arthritis (86). The study showed that the responsiveness of
the SF-36 is comparable to that of disease-specific mea-
sures. The bodily pain, vitality, physical functioning, and
role physical scales have also been shown to have good
ability (assessed by SRM) to identify rheumatoid arthritis
patients who were classified as improved based on self-
rating of disease activity (61,68). Responsiveness of the
SF-36 to deterioration is more limited, with no scale able
to capture self-reported deterioration (68).

The MCID of the SF-12 in rheumatology are also not
known and there is limited information on its responsive-
ness. There is some evidence among those with back pain
attending a spinal clinic (76), with a large ES for SF-12 PCS
(0.82) and a small to moderate ES for SF-12 MCS (0.37)
observed in patients whose self-reported back pain became
much better after 3–6 months of followup. Similarly, mod-
erate ES for SF-12 PCS and MCS (�0.46 and �0.21, re-
spectively) were observed in patients whose self-reported
back pain became much worse. Among workers with neck
or upper extremity musculoskeletal disorders, SF-12 PCS
scores have been shown to be responsive to clinically
confirmed incident cases with a decrease in general phys-
ical function observed (ES �0.9, SRM �0.6). SF-12 MCS
has been shown to be not responsive to such change,
and neither PCS nor MCS scores were responsive to self-
reported symptomatic incident cases, self-reported symp-
tomatic recovered cases, or clinically-confirmed recovered
cases (ES or SRM �0.2 or changes not in the expected
direction) (87). In addition, SF-12 was reported to be re-
sponsive to a wide range of treatments and programs for
musculoskeletal diseases (26–29,33).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The SF-36 and SF-12 can be used when the
assessment of a broad range of health aspects is needed.
The SF-12 is brief, appears to adequately reproduce the 2
summary scores of the SF-36, and generally has compara-
ble psychometric properties to the SF-36. Since the con-
cepts represented in these questionnaires are not disease
specific, the SF-36 and SF-12 are especially suited when
comparisons between disease groups or with the general
population are required. Availability of population norms
also provides context for score interpretation. The SF-36
and SF-12 also appear to differentiate between levels of
disease severity in rheumatic conditions and between peo-
ple with and without rheumatic conditions, as well as
respond to treatment-related changes in health status of
people with rheumatic conditions.

Caveats and cautions. Given equivocal evidence of psy-
chometric robustness of the SF-36 in rheumatic condi-
tions, its use in this setting needs to be approached with
caution. The role physical, role emotional, and social func-
tioning scales are frequently reported to have low reliabil-
ity, which puts their validity into question. Large test–
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retest variations in the SF-36 scores at the individual level
make the SF-36 unsuitable for individual assessments.
Floor and ceiling effects in rheumatic conditions also in-
dicate that the SF-36 does not adequately target the full
range of health experiences of this population.

In contrast to the extensive SF-36 literature, the SF-12
has been less well-studied. Findings related to the SF-36
may not be transferable to the SF-12. There is a small loss
(10%) in the ability of the SF-12 to distinguish between
different disease groups compared with the SF-36. Use of
the SF-12 for assessing and/or monitoring individuals is
discouraged. There is limited evidence of its responsive-
ness to treatment-related changes in the health status of
people with musculoskeletal conditions.

Clinical/research usability. In clinical settings, large in-
tra-individual variations in the SF-36 scale scores and its
low ability to detect deterioration make it unsuitable for
use with individual patients, although the scale appears to
have satisfactory ability to detect treatment-related im-
provements in health at a group level. In research settings,
the SF-36 can be used to compare different disease groups
or disease groups with the general population. Low mea-
surement precision reported for the SF-36 scales in cross-
sectional and test–retest studies can also dramatically in-
crease sample size required to detect the desired ES for
either between-group differences or within-group change
over time. Ease of administration, availability of an online
version, and availability of a computerized scoring algo-
rithm support the usability of the SF-36 and SF-12 in
research settings. However, financial costs can limit the
use in low-budget studies, although the original version of
the SF-36 is available at no cost. The SF-12 is a suitable
measure where information on the SF-36 PCS and MCS
scores is required. Psychometric evaluation does not sup-
port interpretation of scores to make decisions for individ-
uals and, therefore, limits its clinical use.

NOTTINGHAM HEALTH PROFILE (NHP)

Description

Purpose. The NHP was developed in the 1970s (88) for
measuring the impact of illness on patients and the assess-
ment of changes in health status over time (89). As a
generic health status questionnaire, it provides a brief
indication of a patient’s perceived emotional, social, and
physical health and is intended for use in the general
population (90).

Content. There are 2 parts of the NHP. The domains
covered in part 1 are related to the health status of the
individual (89) and include energy levels, pain, emotional
reactions, sleep, social isolation, and physical abilities.
Part 2 addresses the impact of ill health on daily life (89)
and covers paid employment, home duties, social life,
home life (relationships), sex life, interests and hobbies,
and vacations. The 2 parts of the NHP can be used together
or separately, with part 1 frequently used on its own.

Number of items. Part 1 consists of 38 items. The energy
levels domain has 3 items, pain has 8 items, emotional
reactions consists of 9 items, sleep and social isolation
domains have 5 items each, and physical abilities domain

has 8 items. Part 2 consists of 7 items that cover the 7 life
areas listed in the above section (91).

Response options/scale. Responses are measured on a
dichotomous scale, with respondents asked to check a yes
box or a no box, according to whether a statement applies
to them. If unsure, the instructions are to select an answer
that is more applicable at the time of answering the ques-
tionnaire.

Recall period for items. Respondents are asked to iden-
tify whether each statement applies to them “at the mo-
ment.”

Examples of use. In rheumatology, the NHP has been
used in several randomized controlled trials, including
evaluation of outcomes of exercise programs in rheuma-
toid arthritis (92), manual lymph drainage therapy and
connective tissue massage in primary fibromyalgia (93),
balneotherapy and tap water (94), and balneotherapy and
mud-pack therapy (95) in patients with knee osteoarthritis.
The NHP has also been used in several observational stud-
ies for the purpose of evaluating health status of people
with osteoarthritis after knee arthroplasty (96) and after
hip revision surgery (97), assessment of the efficacy of
disease-modifying antirheumatic drugs in rheumatoid ar-
thritis (98), and to evaluate outcomes of multidimensional
rehabilitation program in chronic myofascial pain and/or
fibromyalgia (99).

Practical Application

How to obtain. A copy of the NHP can be viewed at
www.cebp.nl/media/m83.pdf. The official web site (www.
galen-research.com) was under development at the time of
writing; however, a copy of the NHP can also be obtained
by contacting Galen Research (gr@galen-research.com).
The noncommercial license fee for one language version of
the NHP is approximately $192 (£120) per study. The
scoring manual is included in this cost. The minimum cost
for commercial studies is approximately $8,000 (£5,000)
for 1 language version and increases to approximately
$24,000 (£15,000) for 2 languages with an additional
$8,000 (£5,000) for each subsequent language.

Method of administration. The NHP is designed to be
self-administered.

Scoring. A scoring algorithm is available with the pur-
chase of the questionnaire. Scoring instructions can also
be downloaded from https://www.cebp.nl/media/m83.
pdf. Scores for each of the 6 domains in part 1 are com-
puted by summing weighted values given to each positive
response. The weights for the NHP were derived using
Thurstone’s method of paired comparisons from a sample
of 215 members of the general public. The sum total of the
weighted scores is 100, with weights intended to reflect
the perceived severity of a health state represented by the
item from the point of view of the general public, rather
than a specific patient population (89). Only domain
scores are calculated, with no overall score.

There appear to be no specific instructions for handling
missing values. Developers of the NHP recommend scor-
ing responses to missing items as “no” since the respon-
dents did not answer “yes” to these questions. However,
Kersten et al (100) caution against using this approach
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routinely, since it could substantially underestimate the
level of disability, particularly for severely disabled peo-
ple, such as those using wheelchairs who are unable to
walk at all.

Score interpretation. The scores on NHP domains range
from 0 (best health state) to 100 (worst health state) (91).
No normative data for the NHP are available.

Respondent burden. The NHP appears to have low re-
spondent burden, taking 5–10 minutes to complete (91).
Developers of the NHP have described this questionnaire
as being a simple instrument that is acceptable and un-
derstood by a majority of people (91). In general, state-
ments in the NHP are simple and easy to understand; for
example, “I feel lonely” or “I have pain at night.” However,
some statements describing negative health states (e.g.,
“I feel that life is not worth living”) may distress some
respondents.

Administrative burden. Scoring of part 1 produces 6
domain scores plus a further 7 scores are produced if part
2 is used, therefore scoring may be cumbersome if done by
hand (91). However, scoring and administration instruc-
tions are self-explanatory and require no specific training.

Translations/adaptations. The NHP is available in nu-
merous languages including English, Greek (101), French
(102), Swedish (103), Dutch (104), and Spanish (105). For
an extended list of available translations, see http://www.
proqolid.org/instruments/nottingham_health_profile_nhp.

Psychometric Information

Method of development. Information on the develop-
ment of the NHP part 1 is generally scant and lacking in
detail. In the development of part 1, statements describing
the typical effects of ill health (social, psychological, be-
havioral, and physical) were collected from more than 700
people (91). This initial stage produced 2,200 statements,
with 138 statements left after the removal of redundant
and ambiguous items. The properties of these 138 state-
ments were evaluated in a number of studies using diverse
patient populations, after which the number of statements
was reduced to 82 (91). No further information on charac-
teristics of study participants, or types of tests or criteria
used in item refinement and selection, is provided in the
original publication describing the development of the
NHP.

Part 2 was subsequently developed for the purpose of
assessing how perceived health problems may affect daily
living (106). The original statements collected during the
development of the NHP were reviewed to identify areas of
“task performance” most often affected by health prob-
lems. The areas of job, housework, social life, family life,
sex, spare time activities, holidays, and travel were iden-
tified. Interviews were conducted with patients attending
a hospital outpatient clinic. Difficulties in wording and
presentation were identified, and further interviews were
conducted with outpatients and a range of university em-
ployees. In total, 114 interviews were conducted. The
wording of the items was revised by the developers with
the intent of making them more understandable and ac-
ceptable for the average person with no university back-
ground and possibly limited education (106).

Acceptability. Missing data may be an issue when the
NHP is administered to people who are severely disabled.
In a study of 92 people with a range of disabilities (includ-
ing 7 with rheumatoid arthritis), 46 people were unable to
complete the NHP due to questions referring to activities
that they were unable to perform (100). Missing data were
present on 14 of 38 (37%) questions. Questions relating to
pain, standing, walking, and other physical activities such
as climbing stairs were particularly problematic. The pain
domain was not completed by 48% of participants, and the
physical functioning domain was not completed by 49%.

The NHP appears to be better able to capture states of ill
health rather than states of good health. More than 50% of
respondents in a study comparing the NHP sores for con-
sulters of a general practice and nonconsulters scored 0
(best health) on each of the NHP domains (90). In a more
recent study of 111 people using wheelchairs who live
independently (including 30 who had rheumatic condi-
tions), the emotional reactions, social isolation, and sleep
scales of the NHP all had median scores of 0 (107).

Reliability. A limited number of studies have examined
the internal consistency of the NHP in rheumatic condi-
tions and have reported mixed results. The internal con-
sistency of the NHP pain subscale was found to be accept-
able in a sample of 160 people with rheumatoid arthritis
(Cronbach’s � � 0.83) (108). In another study conducted
with a sample of 111 wheelchair-using people with a range
of chronic conditions (including rheumatic diseases), the
internal consistency of the pain and emotional reactions
subscales were similar (Cronbach’s � � 0.82), although the
internal consistency of the mobility subscale was very
poor (Cronbach’s � � 0.34), and no internal consistency
estimates were reported for the remaining subscales (107).
In a sample of 1,063 individuals drawn from the general
population, the internal consistency of the social isolation
subscale was slightly below the acceptable lower limit of
0.70 (Cronbach’s � � 0.65) while the internal consistency
of the remaining subscales ranged from 0.71 (energy) to
0.88 (pain) (109).

Information on test–retest reliability of the NHP in rheu-
matology settings is very limited. In a sample of 73 pa-
tients with osteoarthritis who had no other comorbidities,
4-week test–retest reliability of the NHP (assessed using
Pearson’s correlation coefficient) ranged from 0.77 (en-
ergy) to 0.85 (sleep and physical mobility) on part 1 and
0.44 (hobbies/interests) to 0.86 (paid employment) on part
2 (110). However, it is well recognized that Pearson’s cor-
relation coefficient is a poor measure of temporal stability,
since it is unable to capture systematic changes in scores
over time. Hence, the “real” test–retest reliability of the
NHP might be even lower. In a sample of 49 individuals
with musculoskeletal disorders, test–retest reliability (as-
sessed using intraclass correlation coefficient [ICC]) was
within the acceptable range for pain (ICC 0.87) and phys-
ical ability (ICC 0.76) scales, with no information provided
for the remaining NHP scales (111). Test–retest reliability
of the NHP subscales in a French study, conducted with
111 individuals with rheumatoid arthritis, of the NHP
subscales ranged from 0.57–0.73 (112).

Validity. The NHP also appears to have good face va-
lidity, with all items referring to an aspect of health. Al-
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though content validity of a measure is largely dependent
on the concept being measured, the NHP covers a broad
range of health-related functions (physical abilities, pain,
sleep) that could be expected to be affected in rheumatic
as well as in many other chronic health conditions, and
therefore appears to have good content validity as a mea-
sure of general health status. In the development of the
NHP, patient consultation was combined with expert con-
sultation, therefore enhancing the relevance of the ques-
tionnaire to patients and clinicians. However, there has
been limited investigation of the factor structure of the
NHP in rheumatology-specific populations and more gen-
erally, so very little is currently known about the factorial
validity of this questionnaire.

Convergent and discriminant validity of the NHP in
rheumatology settings appears to be supported. A 3-year
followup study of people with rheumatoid arthritis (n �
160 at baseline, n � 124 at 3-year followup) found that
correlations between the pain subscale of the NHP and the
General Health Questionnaire-28 ranged from 0.45 and
0.64, and from 0.25 and 0.41 between the pain subscale of
the NHP and the Ritchie Articular Index (108). Less pain
was also significantly correlated with greater psychologi-
cal well-being. This profile of associations was in line with
author hypotheses. Similarly, in a sample of 72 individu-
als with rheumatoid arthritis, the NHP showed an ex-
pected pattern of correlations with the Arthritis Impact
Measurement Scales (AIMS), Beck Depression Inventory,
and Health Assessment Questionnaire (HAQ) (113). In an-
other study, all 6 NHP domain scores were significantly
(P � 0.0005) related to disease activity measured by the
Modified Disease Activity Score in rheumatoid arthritis,
ranging from 0.25 for social isolation to 0.55 for pain (114).

Known-groups validity of the NHP was assessed in sev-
eral studies and also received robust support. The NHP
was able to differentiate between people with rheumatoid
arthritis and a sample of well, community-dwelling people
ages 40–59 years, with significantly lower scores for the
rheumatoid arthritis group on the domains of energy, pain,
physical mobility, and sleep (113). Scores for emotion and
social subscales of the NHP were more similar between
these groups, although mean scores were poorer in the
rheumatoid arthritis sample for each domain. In another
study, 200 outpatients with rheumatoid arthritis had
higher NHP scores than both a random population sample
and a second sample of patients with a variety of common
diseases (114). However, neither of the above 2 studies
provided standardized measures of differences, therefore
information on magnitude of the differences in NHP scores
between people with and without rheumatic conditions
awaits further research.

The NHP also appears to be able to differentiate people
with rheumatic conditions from those with other types of
chronic illness. In a study of 82 individuals with rheuma-
toid arthritis or migraine (89), the authors hypothesized
that rheumatoid arthritis would have greater impact on
individual health than migraine, which would be reflected
in higher NHP domain scores for individuals with rheu-
matoid arthritis. This hypothesis was partially supported.
People with rheumatoid arthritis did have significantly
worse health than the migraine group, but only on 3 out of

the 6 NHP domains, including energy (migraine 43.6,
rheumatoid arthritis 74.3), pain (migraine 14.9, rheuma-
toid arthritis 67.3) and physical mobility (migraine 2.0,
rheumatoid arthritis 64.6), with no significant differences
between the groups on domains of sleep, emotional reac-
tions, and social support (89).

Ability to detect change. Information about the ability
of NHP to detect change in rheumatic conditions is some-
what inconsistent, although it generally indicates that the
NHP may not be as sensitive to change as other instru-
ments that measure similar concepts. In one study, the
ability of the NHP to detect self-reported improvements in
health status in rheumatoid arthritis was compared with
that of the AIMS, the HAQ and the Functional Limitations
Profile (FLP) (115). Not one instrument outperformed
the others across all domains. Compared with other ques-
tionnaires, the NHP had the lowest ability to detect self-
reported change in mobility (effect size [ES] 0.27), pain (ES
0.38), and emotion (ES 0.59) domains, with only small to
moderate ES recorded. At the same time, ES for other
questionnaires measuring similar concepts were in mod-
erate to high range, ranging from 0.69 to 0.83. In the social
domain, NHP (ES 0.24) was worse at detecting change than
FLP (ES 0.60) but better than the AIMS (ES 0.06). In an-
other study involving 276 people with unilateral osteo-
arthritis of the hip waiting for joint replacement surgery,
NHP was able to detect change in health status, with all
NHP domain scores showing significant improvements 1
year following the surgery (116), although no information
on the magnitude of change had been reported.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The NHP encompasses several domains that
are of relevance to rheumatology, including energy, pain,
physical mobility, emotions, sleep, and social and holds
several areas in common with other disease specific in-
struments in this field. Being a generic measure, the main
advantage of the NHP compared with disease-specific
measures is that it can be used to compare the impact of
rheumatic conditions with that of other illnesses or with
the general population.

Caveats and cautions. Although studies assessing con-
struct validity of the NHP produced favorable results, low
test–retest reliability of some domains (namely emotion
and social) raise doubts about psychometric robustness of
this measure in rheumatology. It would also appear that
the NHP is not appropriate for use in people with minor
disability due to severe ceiling effects. The presence of
ceiling effects could also pose problems in pre- and post-
intervention studies, since improvement in condition for
those who score zero at baseline cannot be demonstrated.
Furthermore, the NHP also appears to be less sensitive to
change than other health status measures used in rheuma-
tology. The use of the NHP with severely disabled people
might also present problems due to large amounts of miss-
ing data (100), and there appears to be no adequate meth-
ods for handling missing data on this questionnaire.

Clinical/research usability. The NHP is easy to use and
score. Part 1 contains several items within each domain
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that combine to form a moderately detailed picture of the
patient’s current health. The areas of life affected by health
listed in part 2 could serve to flag areas for further assess-
ment in a clinical context. However, the high cost of ob-
taining the questionnaire could limit its usefulness in clin-
ical settings. Sensitivity to change of the NHP is lower than
that of other instruments measuring similar aspects of
health, therefore its use in clinical trials where ES largely
dictates the size and cost of a trial is less assured. As a
measure of general health and health-related quality of
life, the NHP may be of greater interest in epidemiologic
rather than clinical research, although pronounced ceiling
effects in well populations may severely limit its useful-
ness in population-based studies.

SICKNESS IMPACT PROFILE (SIP)

Description

Purpose. The SIP is a generic measure of health-related
functional status (117), designed to be broadly applicable
across types and severities of illness and across demo-
graphically and culturally diverse groups (118). The pur-
pose of the scale is to provide a descriptive profile of
changes in a person’s behavior due to sickness (119). The
SIP is intended for use in health surveys, program plan-
ning, policy formation, and monitoring patients’ progress
(120), and was initially published in 1977. Due to the
length and respondent burden of the original 136-item
version of the SIP, a shorter version, the SIP68, with 68
items, was developed in 1994 (121). A number of disease-
specific short-form adaptations of the SIP were also devel-
oped, including back pain (122) and rheumatoid arthritis
(123) versions.

Content/number of items. This SIP136 has 12 domains
addressing the impact of health on a range of day-to-day
behaviors, including sleep and rest (7 items related to
sleep quality and daytime tiredness), emotional behavior
(9 items addressing emotional well-being), body care and
movement (23 items related to self-care, balance, and body
movement), household management (10 items related to
activities of daily life), mobility (10 items related to the
ability to move within and outside the home), social in-
teraction (20 items addressing relationships with others),
ambulation (12 items related to walking), alertness be-
havior (10 items describing alertness and ability to con-
centrate), communication (9 items related to spoken and
written communication), work (9 items related to work
productivity and relationships with coworkers), recreation
and pastimes (8 items addressing frequency and type of
recreational activities performed), and eating (9 items ad-
dressing quantity and type of food intake) (120).

The SIP68 has 68 items across 6 domains: somatic au-
tonomy (17 items related to basic somatic functions, such
as ability to move independently and self-care), mobility
control (12 items related to walking and hand use), psy-
chic autonomy and communication (11 items describing
concentration and spoken and written communication),
social behavior (12 items related to social activities and
recreation), emotional stability (6 items related to emo-
tional self-control), and mobility range (10 items related to

tasks of daily life) (118). The dimension names of the
SIP68 differ from those of the SIP136, since during the
construction of the SIP68, the questionnaire items formed
a configuration of factor loadings that was different from
that originally reported for the SIP136, with somewhat
different dimensions emerging.

Response options/scale. When answering the SIP, re-
spondents are asked to check all the statements that apply
to them. Statements that do not apply are left blank.

Recall period for items. The recall period for all items is
“today.”

Examples of use. In rheumatology, the SIP has been
previously used to assess changes in health-related func-
tion status following total hip replacement surgery (124),
to determine the effects of an exercise program in osteo-
arthritis of the hip (125), and to measure the impact of
multidisciplinary team care versus regular outpatient
clinic care on overall health in people with rheumatoid
arthritis (126).

Practical Application

How to obtain. A copy of the SIP136 is available under
a limited use agreement from MAPI Research Trust at
http://www.mapi-trust.org/questionnaires/53. The SIP costs
�$677 (€500) per study for funded academic research and
�$1,354 (€1,000) per study for commercial studies. There
are no distribution fees for nonfunded academic research
and individual clinical practice. Distribution fees are
�$400 (€300) per study, plus $68 (€50) per language ver-
sion in funded academic research, and �$677 (€500) per
study plus �$203 (€150) per language version in commer-
cial studies (127). The SIP68 is available at no cost in de
Bruin et al (121).

Method of administration. The scale can be self-
administered or interviewer-administered.

Scoring. SIP scores can be calculated manually or using
a scoring algorithm, which is available with the purchase
of the SIP (128). The 12 categories of the SIP136 can be
scored separately to provide a health profile. Alternatively,
the SIP items can be combined to obtain 2 summary di-
mension scores, including physical dimension (ambula-
tion, mobility, and body care/movement) and psycho-
social dimension (emotional behavior, alertness behavior,
communication, and social interaction) scores. An overall
score based on all 136 items can also be obtained (120).

The category scores are calculated by adding the weights
assigned to each item checked within the category. The
sum total is then divided by the value of the highest
weight for the category and multiplied by 100 to obtain
the category score. The 2 dimension scores and the over-
all score are calculated in a similar manner. The item
severity weights for the SIP have been derived using equal-
appearing interval scaling method from a sample of more
than 100 judges, including patients and health profession-
als in Seattle, Washington (120).

The SIP68 can be used to calculate an overall total score,
2 dimension scores (physical and psychosocial), or 6 sub-
scale scores. The physical dimension score includes so-
matic autonomy, mobility control, and mobility range
scales, and the psychosocial dimension consists of psy-
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chological attention and communication, social behavior,
and emotional stability scales. The SIP68 is scored by
adding the number of items that were checked for each
category, dimension, or overall to obtain category, dimen-
sion, and total score, respectively. In scoring of SIP instru-
ments, all unchecked items are given a score of 0.

Score interpretation. The score range for the SIP136
category, dimension, and total scores is 0 (best health) to
100 (worst health) (128). The score range for the SIP68 is
0 (best health) to 68 (worst health), with the score range
for the category and dimension scores varying according
to the number of items that make up a given category/
dimension (118).

Respondent burden. The SIP136 may have moderate
respondent burden, with an average completion time
of 20–30 minutes (129). One study reported that 84%
of respondents self-completed the SIP in �40 minutes
(130). In a study of 168 male veterans residing in nursing
homes in the US, the interviewer-administered SIP136
completion time ranged from 20–65 minutes, with a mean
of 35 minutes. Longer completion times were associated
with impaired verbal functioning. Interviewer assessment
indicated that, in general, the instructions were well un-
derstood and items were not considered to be unduly
sensitive. The SIP68 has been reported to take 15–20 min-
utes to complete (132).

Administrative burden. The SIP questionnaires have
minimal administrative burden. The manual scoring pro-
cedure has been reported to take 5–10 minutes to com-
plete for the SIP136. No special training is needed to
either administer the questionnaire or interpret the results
(129). Administration and scoring instructions are self-
explanatory and are easy to follow for the SIP68.

Translations/adaptations. The original language of the
SIP136 is US English. Existing translations (which may not
have undergone a full linguistic validation process) are
available in Arabic, Chinese for Hong-Kong, Danish,
Dutch, Dutch for Belgium, English for Mexico, English for
the UK, Finnish, French, French for Belgium, German,
Italian, Norwegian, Portuguese, Romanian, Russian, Span-
ish, Spanish for Mexico, Spanish for the US, Swedish,
Tamil, and Thai (133). A UK adaptation of the SIP, the
Functional Limitations Profile, is also available (134).
Since the SIP68 is a shortened version of SIP136, this
questionnaire can also be made readily available in mul-
tiple language versions.

Psychometric Information

Method of development. Statements describing sick-
ness-related changes in behavior were elicited from gen-
eral practice patients, health care professionals, significant
others, and apparently healthy individuals (135). A total of
1,100 responses to the survey were collected. These state-
ments, together with a review of function assessment in-
struments designed for the evaluation of circumscribed
patient groups, resulted in 1,250 specific statements of
behavioral change. These statements were subjected to
standard grouping techniques according to a set of criteria,
which yielded 312 unique statements, each describing a
behavior or activity and specifying a dysfunction. A stan-

dard sorting procedure yielded 14 groups of statements,
each of which appears to describe dysfunction in an area
of living or a type of activity (119). The 14-item groups
were further refined to produce the current scale with 12
domains.

The SIP68 was developed using principal components
analysis of the data obtained from studies in 10 different
diagnostic groups with a total of 2,527 respondents to the
Dutch translation of the original SIP (121). Of the 2,527
respondents, data from 835 individuals were used in the
construction of the SIP68, with a maximum of 100 from
any of the 10 diagnostic groups (n � 100 for rheumatoid
arthritis, n � 100 for ankylosing spondylitis, n � 41 for
spinal cord injury, n � 53 for stroke, n � 100 for cancer,
n � 100 for neuromuscular disease, n � 100 for back/neck
pain, n � 100 for head injury, n � 99 for hemodialysis, and
n � 42 for Crohn’s disease). Items which applied to �10%
or �90% of any diagnostic subpopulation were removed,
as were items that did not contribute substantially (using
an a priori definition of substantial loading as �0.40) to the
scales or the total score.

Acceptability. The evidence for acceptability of the SIP
instruments is generally not favorable. In a pilot study of
the interviewer-administered SIP136 to 246 general prac-
tice enrollees (inpatients, home care patients, walk-in pa-
tients, outpatients, and nonpatients) in the US, all subjects
completed the interview, with 9% of participants not find-
ing at least 1 item on the questionnaire that applied to
them (119). Similarly, in a study of 85 people with rheu-
matic conditions, who consented to participate in an eval-
uation study of the SIP68 in the Netherlands, 9% were
unable to complete the instrument due to physical limita-
tions or difficulty in understanding the instructions (118).

The proportion of missing data on the SIP is difficult to
estimate, due to respondents instructed to leave items that
do not apply to them unchecked. In a study of 301 people
age �65 years, the question asking about sexual activity
was left unchecked most frequently (12% of respondents)
(136). In another study of 329 poststroke patients who
participated in the interviewer-administered SIP136, re-
sponses from only 10 people (3%) could not be used for
data analysis due to high proportion of missing data (137).
While this study was not conducted in a rheumatology
specific population, results may be indicative of a broader
acceptability among frailer populations (121).

The SIP appears to have good range of functioning at
the levels of very good health, with no floor effects gener-
ally reported for the total scale or dimension and cate-
gory scores (136,138). However, substantial ceiling effects
were found for category scores on the SIP136 in a study of
301 people, age �65 years, ranging from 31% for social
interaction scale to 87% for the work scale. It should also
be noted that persons who do not work at all (e.g., re-
tired individuals) are given the maximum score for this
category, therefore potentially inflating the ceiling effect
for this scale. The physical and psychosocial dimension
scores also had ceiling effects, with 27% and 22% of
respondents recording best possible health state, respec-
tively (136). These results indicate that the SIP may not be
suitable to use with people who have low to moderate
levels of ill health.
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Ceiling effects were also reported for the SIP68. In a
study of 329 people with disabilities (138), ceiling effects
were found on emotional stability (54%), mobility range
(24%), psychic autonomy and communication (24%), and
somatic autonomy (17%) categories, as well as psycholog-
ical dimension (19%). De Bruin et al (121) also found mild
ceiling effect for the SIP68 total score in a sample of 83
outpatients with rheumatoid arthritis (12%). These indi-
viduals judged their health as good to very good, which
was matched by a rheumatologist’s rating of their func-
tional status.

Reliability. In a sample of 299 patients with musculo-
skeletal disorders recruited from the Hospital for Rheu-
matic Diseases (Bad Wurzach, Germany), internal consis-
tency (Cronbach’s alpha) of the SIP136 was very low for
sleep and rest (0.28), eating (0.33), communication (0.41),
and emotional behavior (0.59); marginal for home manage-
ment (0.66), work (0.64), recreation and hobbies (0.67),
and mobility (0.69); and was within the acceptable range
for social interaction (0.71), ambulation (0.76), alertness
behavior (0.76), and body care and movement (0.80) (139).
Internal consistency of the overall score was 0.83.

Test–retest information on the SIP136 in rheumatology
and more generally is scant, but indicates good temporal
stability of dimension and overall scores. In a sample of 49
individuals with musculoskeletal disorders who com-
pleted a second SIP 3 weeks after the initial administra-
tion, intraclass correlation coefficient (ICC) was 0.94 for
the physical function dimension and 0.93 for the overall
SIP136 score, indicating excellent reliability; no informa-
tion was provided about test–retest reliability of the re-
maining scores (111). The SIP overall score also showed
good temporal stability in another study, involving 130
patients with chronic low back pain. The ICC for the
SIP136 total score was 0.70 over a 2-week test–retest in-
terval (140).

Temporal stability of subscale scores seemingly had
been assessed only using Pearson’s correlation coefficient,
with results indicating below optimal reliability for some
of the scale. Correlation coefficients ranged between 0.49
(eating) and 0.86 (mobility) over a 4-week interval in a
study of 299 musculoskeletal patients (139) and between
0.62 (household management) and 0.85 (ambulation) in a
study involving 119 individuals with a range of chronic
conditions (141). However, Pearson’s correlation coeffi-
cient is unable to capture any systematic changes in scores
over time, so that the actual stability of SIP136 subscale
scores might be even lower.

Internal consistency reliability of the SIP68 in rheu-
matic conditions is not well studied, with the available
evidence indicating suboptimal internal consistency, at
least for some subscale scores. Internal consistency esti-
mates (Cronbach’s alpha) for the SIP68 in a study of 51
outpatients with rheumatic conditions (118) ranged from
0.49–0.87 (coefficients for specific domains not specified).
However, this sample size was relatively small and gener-
alizability of this finding is not clear. More broadly in the
field of disability, for a study conducted with 111 inde-
pendently living wheelchair users, Cronbach’s alpha of
the total SIP68 score was � � 0.88, with scores for the
individual scales ranging from � � 0.53 (for mobility con-

trol) to � � 0.85 (somatic autonomy) (107). However, given
the much higher levels of physical disability in this sam-
ple than would be expected in rheumatic diseases, it is not
known whether these results can be extrapolated to rheu-
matology.

Test–retest reliability of the SIP68 was assessed using a
48 hour test–retest interval in a study of 51 outpatients
with rheumatic health problems using self-completed
questionnaires (118). The ICCs for different categories
ranged from 0.90 (mobility range) to 0.97 (somatic auton-
omy) and was 0.97 for the overall SIP68 score, indicating
excellent test–retest reliability of this questionnaire. In
another study, involving 401 people with disabilities (in-
cluding arthritis), the ICCs for test–retest reliability of
SIP68 were above 0.75 for all subscales and dimensions,
except the physical dimension (0.61) score (142).

Validity. The items of SIP instruments appear to have
good face validity as a health measure, reflecting aspects of
everyday life that are likely to be affected by illness. How-
ever, no specific a priori conceptual model was used in the
SIP construction, which makes it difficult to comment on
its content validity. Furthermore, content validity of an
instrument varies from context to context, depending on
the nature of the concept being studied. Nonetheless, the
SIP covers a wide range of health-related behaviors, many
of which are likely to be relevant in rheumatology. Devel-
opment of the SIP136 involved both patient and expert
consultation, during both the item construction and selec-
tion phases of development; hence, the questionnaire is
likely to be relevant to patients and clinicians. However,
content validity of the SIP instruments is undermined by
the presence of ceiling effects, which indicates that these
questionnaires do not adequately capture the full range of
health problems at a less severe end of the ill health
continuum. This could potentially pose problems when
assessing interventions in populations that are not se-
verely affected by illness.

Although results for the construct validity of SIP instru-
ments are generally favorable, given the unsatisfactory re-
liability of some subscales, findings about their construct
validity should be viewed with caution. Factorial validity
of the SIP68 and SIP136 is not well supported, with dif-
ferent pattern of factor loadings to that reported in the
original publications generally emerging (138,142). Con-
struct validity of the SIP136 in rheumatic conditions was
supported by the expected pattern of correlations with the
Arthritis Impact Measurement Scales (AIMS), a multidi-
mensional questionnaire designed to measure ill health in
arthritis. Over 12 months of followup in a study of 115
patients with knee or hip osteoarthritis (143), SIP sub-
scales had moderate to strong correlations (r � 0.37–0.76)
with the corresponding subscale of the AIMS (P � 0.001).
Correlations for the total scores of the SIP136 and AIMS
ranged between 0.70 and 0.73 (143). Further support for
the construct validity of the SIP was found in another
study, involving 299 patients with musculoskeletal condi-
tions, where the hypothesized pattern of correlations was
found between the SIP total score and a range of functional
and psychosocial measures, including the Measurement of
Patient Outcome Scale (arthritis-specific questionnaire in
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German) (r � 0.72) and the Keitel Index of Functional
Status (r � 0.60) (139).

The SIP68 also received support for its construct valid-
ity, with a correlation coefficient of 0.94 for its total score
with the SIP136 in a study of 401 people with mobility
disabilities, including spinal cord injury, multiple sclero-
sis, and arthritis (142). In another study with people with
physical disabilities (n � 398), physical and psychosocial
dimensions of the SIP68 had high correlations with corre-
sponding dimensions of SIP136 (r � 0.91 and r � 0.92,
respectively) (138). In the same study, construct validity of
the SIP68 was further supported by the expected pattern of
correlations with other generic health measures, including
the SF-36 and the Katz Index of Activities of Daily Living.

Known-groups validity of the SIP instruments in rheu-
matology appears to be well supported. In one study
(n � 172) (139), the SIP136 overall score was able to
differentiate people with musculoskeletal disorders from
healthy controls, although the difference was much larger
for women (standardized effect size [ES] 1.07) than for
men (ES 0.66). Across individual dimensions, work, eat-
ing, mobility, alertness behavior, sleep and rest, and com-
munication were unable to differentiate between patients
and controls for men, with no significant differences in the
scores of these groups (P � 0.05). On the remaining sub-
scales, male patients scored higher than controls, with ES
ranging from 0.21 (communication) to 1.07 (body care).
For women, only work was unable to differentiate between
patients and controls (P � 0.05), with ES ranging from 0.42
(mobility) to 1.53 (home management). Deyo et al (144)
have also published mean scores and SDs for the SIP
overall and the physical and psychosocial dimensions
that correspond with functional impairment levels of
the American Rheumatism Association Functional Classi-
fication.

The SIP68 was also able to differentiate between people
with spinal cord injury and those who had rheumatic
diseases, with significantly worse health status scores on
emotional stability, social behavior, mobility range, and
psychic autonomy and communication for the rheumatic
conditions groups (Z scores 2.10, 5.10, 5.71, and 2.01,
respectively). Somatic autonomy and mobility control
scores did not differ significantly between the study
groups (145). Ability of the SIP68 to differentiate between
spinal cord injury and rheumatic conditions was compa-
rable to that of the Nottingham Health Profile.

Ability to detect change. Sensitivity of SIP instruments
in rheumatology has not been well studied. Although little
is known about the sensitivity of the SIP68, results indi-
cate that the SIP136 has high specificity to detect change in
health status. In a study of 79 patients with rheumatoid
arthritis, the SIP136 total score had high specificity to
detect a 3-point change in self-rated function, with a spec-
ificity of 0.90 for detecting worsening and a specificity of
0.76 for detecting improvement (146). However, sensitiv-
ity to improvement was 0.25, sensitivity to worsening was
0.29, the predictive score of improvement was 0.50, and
the predictive score of worsening was 0.31. This indicates
that a cutoff threshold of 3 points on the SIP score change
had only moderate accuracy in identifying self-perceived
change in health functioning.

More favorable results were obtained in a study of 54
patients undergoing joint replacement surgery, where
overall and psychosocial dimension scores of SIP136 were
able to detect large improvement at 6-months postsurgery,
with standardized response means (SRMs) of 0.94 and 0.88
(147). As might be expected with surgical intervention,
smaller improvement (SRM 0.77) was recorded for psycho-
social dimension. Similar results were obtained in another
orthopedic surgery cohort at 1-year followup (148). SIP136
overall and physical dimension scores were also able to
detect self-reported change in health status in a sample of
127 musculoskeletal patients, with an ES of 0.42 and 0.39,
respectively (111). In another study involving 299 muscu-
loskeletal patients, SIP overall, body care and movement,
emotional behavior, and sleep and rest scores showed
small improvements (ES 0.20–0.28) following 4 weeks of
conservative treatment (139). Statistically significant im-
provements were also found on alertness behavior, ambu-
lation, home management, social interaction, and mobility
subscales, although these changes failed to reach practical
importance (ES �0.20); communication, recreation and
hobbies, eating, and work subscales showed no change
over the study period.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The SIP includes several items relevant in
rheumatology settings including mobility, pain, and func-
tional capacity. As generic measures of health status, SIP
instruments would be useful when comparisons of the
impact of rheumatic disease on individual health status
with that of other illness is required. There is also good
evidence to suggest that the SIP (especially the SIP136) is
able to detect change in a range of interventions in rheu-
matology.

Caveats and cautions. Several studies have revealed
considerable weaknesses of the SIP68 and SIP136, partic-
ularly in the area of reliability. Both versions of the SIP
also exhibit severe ceiling effects, which suggest that these
instruments may not be useful for low to moderate levels
of health impairment.

Clinical/research usability. The low reliability of some
subscales in the SIP indicates that the overall score, rather
than subscale scores, is more likely to return more robust
data. Administration and responder burden may be barri-
ers to clinical use of the SIP136; however, this appears to
have been rectified in the SIP68. The relatively high cost of
the SIP136 may further limit its usability in clinical set-
tings and research settings. Given the comparable psycho-
metric properties of the 2 versions of the SIP and the
greater administrative burden and cost of the SIP136, it
appears there are no advantages of using the SIP136 over
the SIP68.

INTRODUCTION

Health Utility Measures
The EuroQol 5-domain, Short Form 6D, Health Utility
Index Mark 3, the Quality of Wellbeing Scale, and the
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Assessment of Quality of Life Scale are health utility mea-
sures of generic health-related quality of life (HRQOL)
originating from the field of health economics. These
scales are also defined as multi-attribute utility instru-
ments, which means that they consider multiple indepen-
dent attributes of an individual to create an indication of
overall HRQOL, ranging from perfect health (1.0) to death
(0.0), and may even include states worse than death
(�0.0). The individual attributes of HRQOL contained
within the questionnaire (often described as the “descrip-
tive system”) are weighted by society’s strength of prefer-
ence for those health states. The strength of preference is
termed the utility of a health state and is obtained by
asking members of the community to rank desirability of a
given health state relative to perfect health and death. The
utility of health states represented in the descriptive sys-
tems is generally achieved through specialized interviews
such as time trade-off or standard gamble.

Although all HRQOL instruments purport to measure
the same thing, across the perfect health to death contin-
uum, they often do not. The values obtained from each for
the same health state (person- or community-tested) vary
because each instrument has different content, and differ-
ent weights are used to generate its overall utility score
(149–153). Since each instrument can generate a different
value, different change scores will be obtained across in-
struments (154–157). Given this, the choice of instrument
included in a study has the potential to generate results
suggesting a null or positive result (158–160), although
Ruchlin et al suggest that there is no specific pattern
emerging (161). The recent work of Seymour et al suggest
that choosing an instrument is difficult without good prior
information surrounding the expected magnitude and di-
rection of health improvement related to a health care
intervention (162).

MEDICAL OUTCOMES STUDY SHORT FORM
6D (SF-6D)

Description

Purpose. The SF-6D utility score is derived from items
within the widely used SF-36 and SF-12. The purpose of
the SF-6D is to provide ratings of an individual’s health-
related quality of life (HRQOL) across all health condi-
tions. The ratings of HRQOL are also called “utilities” or
preferences for health states that are used in health eco-
nomic evaluation and to derive quality-adjusted life years
(QALYs) for use in cost utility analysis. Brazier et al pub-
lished an algorithm for estimating SF-6D utilities scores
from the SF-36 in 2002 (163) and from the SF-12 in 2004
(164). The initial scoring algorithms were updated in 2008
(www.shef.ac.uk/scharr/sections/heds/mvh/sf-6d).

Content. The SF-6D covers 6 domains, including phys-
ical function, role limitation, social function, bodily pain,
mental health, and vitality.

Number of items. The SF-6D utility score can be de-
rived from 11 items of the SF-36 or from 7 items of the
SF-12 (164).

Response options/scale. Items are scored on a Guttman
scale, where the health states have increasing severity

(disutility) expressed as limitations (in activities, the kind
of work one can do, social activities), degree of pain inter-
ference with daily life, frequency of feeling down-hearted,
or frequency of feeling fatigued. The number of response
levels on the SF-6D items ranges between 3 and 5 (SF-12
derivation [164]) or 4 and 6 levels (SF-36 derivation [163]).

Recall period for items. The SF-6D is available in
4-week or 1-week recall periods.

Endorsements. The utilities derived from the SF-6D are
being used in a wide range of health economic studies to
provide estimates of cost per QALY, therefore enabling
comparison of alternative treatments. These data inform
policy makers of the relative value of new interventions. In
several countries including the UK, Australia, and New
Zealand, the calculation of QALYs is essential for eco-
nomic evaluations of pharmaceuticals submitted to the
government agencies (i.e., National Institute for Health
and Clinical Excellence in the UK).

Examples of use. Several studies have used the SF-6D to
estimate QALYs, therefore providing the economic dimen-
sion in treatment effectiveness studies, including studies
of tumor necrosis factor–blocking agents (12,165), spa
treatment for people with fibromyalgia (166), a physical
exercise program for people with rheumatoid arthritis
(RA) (167), and in a survey to express the burden of disease
of people with RA (168).

Practical Application

How to obtain. The SF-6D can be obtained from SF-36
or SF-12 questionnaire scores, therefore it is necessary to
obtain these questionnaires. For details, see the How To
Obtain section for the SF-36 and SF-12 in this issue.

Method of administration. As with the SF-36 or SF-12,
the SF-6D can be self- or interviewer-administered. For
details, see the Method of Administration section for the
SF-36 and SF-12 in this issue.

Scoring. The SF-6D utility score is calculated as a func-
tion of weighted scores across the items that comprise this
tool. The algorithm to obtain SF-6D scores from the SF-36
and SF-12 questionnaire data can be obtained through 3
types of licenses, as described on the University of Shef-
field web site (www.sheffield.ac.uk/scharr/sections/heds/
mvh/sf-6d): 1) a license is available free of charge for
all noncommercial applications including work funded
by research councils, government agencies and charities,
2) for commercial applications there is a per-study li-
cense (e.g., clinical trial), although an open license for a
fixed period is available, and 3) the SF-6D can be calcu-
lated using purpose-developed software available from
QualityMetric.

Score interpretation. The SF-6D produces an interval
scale utility score, ranging from 0.30 (poor HRQOL) to 1.0
(perfect health). The SF-6D utility measure can also be
used as an indicator of relative disease burden across
diseases. This is dependent on reliable population norms
being available, such as those proposed by Fryback et al for
the US (169). Uhlig and colleagues used the SF-6D to
compare the HRQOL of people on the Oslo Rheumatoid
Arthritis Register with people from the general population
and found that people with RA have 0.16 lower utility
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than the population. They were therefore able to present a
case that RA contributes a substantial disease burden on
individuals and society (168).

Respondent burden. See the Respondent Burden sec-
tion for the SF-36 and SF-12 in this issue.

Administrative burden. See the Administrative Burden
section for the SF-36 and SF-12 in this issue.

Translations/adaptations. The SF-36 is available in 121
languages, therefore the SF-6D is similarly available. Spe-
cific information can be obtained from the International
Quality of Life Assessment web site, http://www.iqola.org.

Psychometric Information

Method of development. The SF-36 and SF-12 items
were revised to only cover 6 dimensions of health while
maintaining maximum coverage of the original breadth of
the questionnaires. The challenge for the developers was
to provide valuations of all the different combination of
health states that could be represented across the 6 items,
each with 3 or more levels. The total number of possible
health state combinations is 18,000, which is far too many
to value in practice. A common procedure in health eco-
nomics is to select a minimum range of these using an
orthogonal design, and therefore infer the valuations of the
health states not directly valued. A total of 49 combina-
tions of levels of the 6 items was valued by a representative
community sample using a technique called standard gam-
ble (SG) (170). In the SG interview, the respondent is asked
to choose between the certain prospect (A) of living in an
intermediate state defined by the SF-6D and the uncertain
prospect (B) of 2 possible outcomes, the best state defined
by the SF-6D or the worst state. The chances of the best
outcome occurring is varied until the respondent is indif-
ferent between the certain and uncertain prospects. The
data obtained from these valuations are then used in var-
ious modeling procedures to generate an algorithm to con-
vert the SF questionnaires into SF-6D utility scores. Fur-
ther details are available from the development papers
(163,164).

Acceptability. The acceptability and missing values of
the SF-6D are reflected in the original questionnaires
(the SF-36 and SF-12), which are generally acceptable.
Barton and colleagues compared the completion rates of
the SF-6D with the EuroQol 5-domain (EQ-5D) measure
in 1,865 general practice patients and found that individ-
uals who were older, women, of a lower occupational
skill level, from an area of lower socioeconomic status, or
used prescribed medication were significantly less likely
to complete the SF-6D (84%) compared with the EQ-5D
(93%) (171).

Importantly, HRQOL measures are intended to provide
valuations of health states that range from perfect health
(1.0) to death (0.0). However, the SF-6D scale does not
extend beyond 0.3, i.e., the worse health state described by
the SF-6D does not extend to death. This is a serious flaw
if a substantial number of subjects in a study are expected
to have very poor health states.

Reliability. The reliability of the SF-6D has been tested
in a variety of settings, with generally favorable results.
In a small study (n � 61) of proximal humeral fractures,

Slobogean et al (172) found good reliability (intraclass
correlation coefficient [ICC]) for the SF-6D (0.79) and
EQ-5D (0.78), but poor for the Health Utilities Index
Mark 3 (0.47). Khanna et al also found the SF-6D to be
reliable in a sample of patients with systemic sclerosis
(ICC 0.82) (173). On the other hand, Boonen et al found
that in patients with ankylosing spondylitis, the test–retest
reliability of the SF-6D was only modest (ICC 0.68), and
this was greatly reduced in subgroups with lower disease
activity (174).

Validity. The SF-6D contains items that cover physical
function, role limitation, social function, bodily pain,
mental health, and vitality. Consistent with most utility
scales, the SF-6D was not derived through consultations
with patients and clinicians to ensure face and content
validity (151). Nonetheless, the dimensions are broadly
concurrent with those covered by the many disease-spe-
cific tools available in rheumatology. Support for conver-
gent and discriminant validity of the SF-6D is evidenced
by consistent findings of moderate correlations between
the SD-6D and other HRQOL scales (175–179) and lower,
but still substantive, correlations with disease-specific
questionnaires (174,177,179,180).

The known-groups validity of the SF-6D appears to be
supported. Marra et al undertook a comprehensive study
in 313 people with RA to compare several disease-specific
measures (Rheumatoid Arthritis Quality of Life Question-
naire and the Health Assessment Questionnaire [HAQ])
with several preference-based measures including the
SF-6D (179). They found that utility scales, including the
SF-6D, appeared to discriminate well across RA severity
categories, although the disease-specific measures were
generally more sensitive in this setting. In 167 patients
with systemic lupus erythematosus, Aggarwal et al (178)
found that both the EQ-5D and SF-6D tools differentiated
among patient groups of varied disease severity. Impor-
tantly, very few patients in this study reported very low
HRQOL, therefore the tools are more likely to appear to
perform relatively well. However, in a population sam-
ple, the SF-6D has been found to be more sensitive than
the EQ-5D in detecting differences between groups of in-
dividuals reporting very good, good, fair, bad, or very bad
health (181).

Ability to detect change. Evidence for the ability of the
SF-6D to detect change is mixed. While several studies
have demonstrated that the SF-6D is capable of detecting
change, findings of many other studies are less favorable.
Boonen et al found that in 254 patients with ankylosing
spondylitis, the smallest detectable change was smaller
(i.e., more sensitive) in the SF-6D compared with the EQ-
5D. However, it discriminated less well between patients
with different disease severities (174). Harrison et al un-
dertook a comparative responsiveness study of the EQ-5D
and SF-6D in cohorts of patients with early inflammatory
disease through to severe RA (182). As the use of the SF-6D
in patients with severe progressive disease may be inap-
propriate due to the scale not extending lower than a
utility of 0.30, the study by Harrison and colleagues (182)
highlights the need for careful attention to disease severity
at study onset. The SF-6D did, however, appear to be
somewhat more responsive than the EQ-5D in detecting
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improvements in health (182). On the other hand, in a
controlled trial, Barton and colleagues administered the
Western Ontario and McMaster Universities Osteoarthritis
Index to 389 people with knee pain and classified change
score as no change, improved �20%, or declined �20%
(158). The SF-6D performed poorly at detecting improve-
ment. Similar results were obtained by Adams et al in 505
patients with RA and psoriatic arthritis and again reflect
the inability of the SF-6D to detect poor health states (183).

Several studies reported on minimum clinically impor-
tant difference (MCID) of the SF-6D. In rheumatology set-
tings, Khanna et al have proposed a MCID of 0.035 units in
systemic sclerosis using change in the HAQ Disability
Index score as an anchor (173), and Marra et al have
estimated a MCID of 0.03 for people with RA using the
SF-36 health transition question as an anchor (179). More
broadly, Walters and Brazier undertook a review of 11
studies across a variety of health conditions and found
that the MCID for the SF-6D ranged from 0.011–0.097,
with a mean of 0.041. The corresponding standardized
response means ranged from 0.12–0.87, with a mean of
0.39, and were in the “small to moderate” range using
Cohen’s criteria (152).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The SF-6D can be a useful indicator of utility
in the absence of other utility measures. A unique aspect of
this tool is that, if the SF-36 and the SF-12 have been
applied in a completed trial or observational study, a util-
ity score for cost utility analyses can be derived from
existing data without the need for administering further
questionnaires.

Caveats and cautions. The major drawback of the SF-6D
is that the scale does not cover the range from below 0.3,
which would be a common health state in many rheumatic
conditions. This makes the scale insensitive to changes
between very poor health and moderate health. If research-
ers are working with a well-defined clinical condition with
mild to moderately poor HRQOL, then the SF-6D may be
preferred over other utility measures, such as the EQ-5D,
which may be insensitive to improvements in this range.

Clinical/research usability. The SF-6D is not a tool to be
used in the clinical setting since it is a utility instrument
designed to inform economic evaluations. It is also useful
for comparisons across conditions, and to provide esti-
mates of relative societal burden of different conditions
when national norms are used as benchmarks.

HEALTH UTILITIES INDEX MARK 3 (HUI3)

Description

Purpose. The HUI is a family of generic preference-
based (utility) measures developed for measuring health-
related quality of life (HRQOL) (184). The intended uses of
the HUI include describing treatment processes and out-
comes in clinical studies, economic evaluations of health
care programs, and the measurement and monitoring of
population health (185). The original version (HUI1) was

developed for assessment of out-of-pocket costs and qual-
ity of life of pediatric oncology survivors. The HUI2 was
developed as a revised version of HUI1 to measure the
global morbidity burden of childhood cancer (184). The
HUI3 was developed as a more generically applicable mea-
sure than HUI1 and HUI2. Items present in earlier versions
specific to pediatrics (e.g., cognition domain items in HUI2
relate to schoolwork) were replaced with more broadly
applicable items, while some domains were expanded
(e.g., sensation in HUI2 was broken into 3 separate do-
mains of vision, hearing, and speech in HUI3), and
others were removed (e.g., fertility in HUI2 was removed
from HUI3). Therefore, HUI3 domains largely overlap
with those of HUI2. HUI1 was first published in 1982
(186), while HUI2 and HUI3 were described in the lit-
erature in the mid-1990s (187). This review focuses on
HUI3, since this version is commonly used in rheuma-
tology (117,188).

Content. The HUI3 measures 8 HRQOL domain areas
including vision, hearing, speech, ambulation/mobility,
pain, dexterity, emotion, and cognition. HUI2 measures
the 7 domain areas of sensation, mobility, emotion, cogni-
tion, self-care, pain, and fertility.

Number of items. HUI2 and 3 require the participant to
select one descriptor that most accurately reflects their
condition per domain.

Response options/scale. Each domain within the HUI3
has 5–6 rank-ordered response options, while HUI2 has
3–5 response categories per domain. Descriptors of re-
sponse categories may contain 1 element (e.g., the HUI3
emotion domain has a response option of “somewhat
happy”) or it may contain several elements (e.g., the HUI3
hearing domain has a response option of “able to hear
what is said in a conversation with one other person in a
quiet room with a hearing aid,” and “able to hear what is
said in a group conversation with at least three other
people, with a hearing aid”). Therefore, if the HUI3 is
being administered via telephone where the participant
cannot read the entire descriptor of a response option, a
series of shorter questions need to be asked to allow the
individual to select a response option that is most appro-
priate to their situation.

To resolve this problem, the developers have produced a
15-question (15Q) survey to allow the participant to iden-
tify the appropriate response option based on a series of
shorter questions. There is also a 40-question (40Q) survey
comprised of even less complex, predominantly yes/no
response options. The 40Q version of the HUI3 has a skip
pattern so that only some questions will need to be asked
of each participant.

Recall period for items. There are several versions of
the HUI3 available with recall periods of 1 week, 2 weeks
or 4 weeks (e.g., “Describe your ability during the past 4
weeks to . . .”). There is also a version available for “usual
health,” where participants are asked about their usual
health (e.g., “Describe your usual ability to . . .”).

Examples of use. In rheumatology, the HUI3 has been
used to assess HRQOL in patients with rheumatoid arthri-
tis (188,189), changes in HRQOL in patients with juvenile
idiopathic arthritis (190), and to assess the effectiveness of
hylan G-F 20 in treatment of knee osteoarthritis (191).
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Practical Application

How to obtain. The HUI2 and HUI3 classification sys-
tems can be viewed online at http://www.healthutilities.
com (185). The questionnaires and user manuals are only
distributed under license from HUInc. The cost of HUI3 is
$4,000 per study for the questionnaire and the matching
user manual (185).

Method of administration. The 15Q version of the HUI3
is designed to be self-administered, while the 40Q version
can be interviewer-administered (by telephone or face-to-
face), on paper or using a computer (184).

Scoring. The functions to derive the scores are multi-
plicative and based on classical utility theory. The scoring
manual contains decision tables showing all possible com-
binations of responses per attribute. Typically, scoring is
done using a common statistical package such as SPSS or
SAS. A spreadsheet such as Excel can be used, but it is not
recommended by HUI developers if there are more than a
few subjects and/or multiple assessment points. The deci-
sion tables of response combinations are used to determine
the health-state level for each health domain and then,
using the tables and the scoring algorithm, the utility
scores for all attributes of health and the overall HRQOL
score can be determined.

Missing responses are scored as 0. At the same time, the
presence of missing responses is problematic, since at least
2 scores (1 domain and the overall score) will be missing
for each subject that has 1 response missing. Nonresponse
to an item on the 40Q will also cause problems with the
skip pattern, making the questionnaire difficult to score.

Score interpretation. The score range for HUI3 is �0.36–
1.00 and �0.03–1.00 for HUI2. A score of 1.00 signifies
perfect health and 0.00 represents death. HUI allows for
negative numbers for health states considered worse than
death. Population normative data are available from nu-
merous large general population surveys. Normative val-
ues by age (15�, 17�, 18�, 20–85 and 35–89 years),
race (“unselected,” “Hispanic non-Black,” “Black non-
Hispanic,” “non-Black and non-Hispanic”) and country
(Canada, USA) are available on the HUI web site (185).

Respondent burden. HUI3 generally has low responder
burden. The mean time to complete the 15Q is 5–10 min-
utes (151). The 40Q, which has a built-in skip pattern takes
3 minutes to complete (184).

Administrative burden. Administration burden for the
HUI3 is moderately high. Interviewer administered assess-
ments will require interviewer training, especially for the
40Q version of the HUI3. It is also recommended to re-
view completed 15Q version questionnaires once received
and to contact the respondent if there are missing answers.
Scoring will require basic knowledge of statistical soft-
ware.

Translations/adaptations. HUI3 was first developed in
English and is now available in more than 35 languages
worldwide. It has been used successfully without modifi-
cation in Canada, the UK, the US, and Australia. There are
16 variations of the HUI questionnaires, which are depen-
dent on mode of administration (self-complete or inter-
viewer-administered), recall period (past week, 2 weeks, 4
weeks, or usual health), and assessment viewpoint (self or

proxy). One or more variations of the HUI questionnaires
are available in Afrikaans, Chinese (traditional and sim-
plified characters), Croatian, Czech, Danish, Dutch, Finn-
ish, Flemish, French (continental or European French and
French-Canadian), German, Hebrew, Hungarian, Italian,
Japanese, Korean, Malay, Norwegian, Polish, Portuguese
(European and Brazilian), Romanian, Russian, Serbian,
Slovak, Spanish (European and Mexico, Latin and South
American), Swedish, Thai, and Turkish. Other versions in
preparation include Serbian.

Psychometric Information

Method of development. The original items for the HUI
were generated from the work of Cadman et al (192) (note,
we have been unable to access this original work from
1986), who sought to determine the most important attri-
butes of HRQOL based upon clinical experience. A ran-
dom sample of adults from the general population then
ranked these attributes on their desirability (193); this
information was subsequently used to derive weights for
the HUI2 and HUI3.

Acceptability. Given the complexity of some of the re-
sponse option descriptors within domains of the HUI3, the
15Q and 40Q (with simplified response options) have been
developed to make it easier for participants (or the inter-
viewer administering the HUI3) to select an appropriate
response option descriptor. Missing data on HUI3 in rheu-
matology studies are not frequent. A study among 114
rheumatology outpatients found that there were no miss-
ing responses at a baseline face-to-face assessment on
HUI3 administered by a trained nurse interviewer. In a
telephone-based followup interview 2 weeks later, �5% of
the respondents had missing data (194). Similarly, floor
and ceiling effects are not commonly encountered in rheu-
matology populations. Only 4 subjects (3.5%) in the above
study obtained the highest possible health rating.

Reliability. Results for reliability of the HUI vary con-
siderably. Cronbach’s alpha (� � 0.71–0.79) was reported
for the Spanish version of the HUI3 in the general popu-
lation (195). For a cohort of heart-failure patients, Cron-
bach’s alpha for the total score of the HUI3 was reported as
� � 0.51 (196). We have not been able to identify any
studies that assessed internal consistency of the HUI3 in
rheumatology-specific populations. Test–retest reliability
of interviewer-administered HUI3 in a study of 114 rheu-
matology outpatients was intraclass correlation coefficient
(ICC) 0.75 (95% confidence [95% CI] 0.65, 0.83) over a
2-week period (194). However, these results are difficult to
interpret, since the first interview was done face-to-face
while the second interview took place over the telephone.

More favorable results were obtained in a study of 50
rheumatoid arthritis patients (randomly selected from a
larger study), where 3 months test–retest reliability of
HUI3 was found to be acceptable (ICC 0.81, 95% CI 0.66,
0.90) (197). Similarly, in a stratified random sample of
people completing the Canadian General Social Survey
(n � 506), the test–retest reliability for the HUI3 of ICC
0.77 was recorded for telephone assessments conducted 1
month apart (198).
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Validity. The results of studies investigating construct
validity of the HUI3 are mixed. An observational study
of 144 rheumatology outpatients (194) found that HUI3
did not discriminate between people with and without
chronic health conditions. Despite the hypothesized high
to moderate correlations, the correlations between HUI3
and Short Form 36 (SF-36) scores were in a low to mod-
erate range (� � 0.29–0.49, P � 0.01 for all), with the SF-36
physical functioning and bodily pain scales showing the
lowest and highest correlations with the HUI3 score, re-
spectively. When compared to the EuroQoL 5-domain
(EQ-5D) instrument, median EQ-5D and HUI3 scores were
very similar. The correlation between EQ-5D and HUI3
scores for all patients was � � 0.45 for baseline interviews
and � � 0.57 for followup interviews (Spearman’s rho,
P � 0.001 for both).

On the other hand, a study of 114 osteoarthritis patients
on the waiting list to see an orthopedic surgeon (199)
found support for construct (convergent and discriminant)
validity of both HUI2 and HUI3. Of the 87 a priori hypoth-
eses examined, 75% were confirmed by zero-order corre-
lations, suggesting that the constructs within the HUI2 and
HUI3 were, in general, related to similar constructs in
other conceptually related measures (SF-36, Harris Hip
Scale [HHS], Western Ontario and McMaster Universities
Osteoarthritis Index [WOMAC], McMaster Toronto Arthri-
tis Patient Preference Questionnaire, the State-Trait Anxi-
ety Inventory, and the 6-Minute Walk Test).

The HUI3 was used in the 1990 Ontario Health Survey
and found to be able to differentiate people with stroke or
arthritis from those who had neither of these conditions
(200). The highest mean score, indicative of best health,
was for people without a history of arthritis or stroke
(0.93), followed by those who had arthritis (0.77) and
stroke (0.54).

Ability to detect change. Results for the ability of the
HUI3 to detect change are also mixed. In a study of 99
patients on a waiting list for total hip arthroplasty who had
completed the HUI3 before and after the surgery (201), the
HUI3 showed improvement in the overall summary score
and various domains following surgery. There was a large
standardized effect size (ES) for the overall summary score
(1.19) and pain (1.30), and a moderate ES for ambulation
(0.56). There was no change in vision, hearing, speech,
dexterity, and cognition, which would be expected in this
population. Although the HUI3 was not as responsive to
change after total hip arthroplasty as the disease specific
measures considered in the same study, (HHS, WOMAC),
it was the most responsive of the generic measures con-
sidered (SF-36, EQ-5D, and HUI2).

Less favorable results for the responsiveness of the HUI3
were obtained in a study of 320 rheumatoid arthritis pa-
tients recruited from private rheumatology practices (197).
The study compared responsiveness to change over time
(disease progression) of a number of generic HRQOL mea-
sures (HUI2, HUI3, SF-6D, EQ-5D) as well as some disease-
specific measures (the Health Assessment Questionnaire
Disability Index and the Rheumatoid Arthritis Quality of
Life Questionnaire). The HUI3 appeared to be poorly re-
sponsive to deterioration but was able to identify those
classified as “better” on global assessment of disease se-

verity at 3- and 6-months followup. Of all the measures
used, the HUI3 and SF-6D were found to be the most
responsive between baseline and 6 months for measuring
improvement (“worse” HUI3 � ES �0.10, 95% CI �0.31,
0.13; “same” HUI3 � ES 0.12, 95% CI �0.03, 0.26; “better”
HUI3 � ES 0.23, 95% CI 0.08, 0.41) (197).

Information on minimum clinically important differ-
ence (MCID) for HUI3 in rheumatology is limited. In a
study with individuals who had stroke or arthritis, drawn
from the 1990 Ontario Health Survey, MCID on the HUI3
was defined as a difference of 1 level within HUI3 attri-
butes, which equates to a change of �0.03 units in the
HUI3 score. More generally, Drummond reported that a
difference of �0.03 in mean HUI overall HRQOL scores
were clinically important, and differences as little as 0.01
may be meaningful and important in some contexts (202).
However, it is not clear how these values were derived.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The instrument appears to measure some as-
pects of quality of life that are affected by rheumatic dis-
eases, although there are several items (e.g., hearing)
within the scale that are not relevant to this field. As a
utility measure, HUI3 can be used in health economic
analyses. The instrument appears to be sensitive to posi-
tive changes brought about by some treatments for rheu-
matic conditions (e.g., hip replacement). However, it ap-
pears to be poorly responsive to deterioration, and
therefore may not be suitable for individual followup. This
instrument appears to be widely applicable to most patient
populations; however, research to date in rheumatology
has been primarily in rheumatoid arthritis and total hip
replacement populations.

Caveats and cautions. This instrument does not appear
to be as sensitive to change brought about by treatment of
disease as other disease- or joint-specific instruments.
There may be difficulties using this instrument among
older adult populations or persons with cognitive impair-
ment due to the complexity of some of the items. The
psychometric robustness of the HUI3, especially its tem-
poral stability and construct validity, have also received
mixed support in rheumatology.

Clinical/research usability. The interpretation of HUI3
scores in clinical settings is hampered by the lack of in-
formation on cutoff scores for what is considered to be
meaningful change in HRQOL for patients with rheumatic
conditions. For example, there is no cutoff threshold in-
dicative of when joint replacement may be required or
whether such surgery has been successful at improving an
individual’s HRQOL. The HUI appears to have a moderate
administrative burden, although use of the computerized
scoring algorithm may compensate for the extra inter-
viewer training necessary for the administration of the
40Q version. Respondent burden does not appear to be a
problem that would limit clinical or research use. The cost
of the questionnaire and scoring algorithms may limit the
use of the HUI3 for clinician-initiated unfunded research
projects.
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QUALITY OF WELL-BEING SCALE (QWB)

Description

Purpose. The QWB scale was developed more than 30
years ago as a measure of health-related quality of life
(HRQOL) in the general population (203). The QWB is a
preference-based measure that combines functioning and
symptoms to produce a well-being index ranging from 0
(death) to 1 (full, symptom-free functioning) (204). The
QWB can also be used to calculate quality-adjusted life
years, which combine life expectancy with HRQOL to
produce a summary measure of quality and quantity of life
lived.

The QWB was initially developed for interviewer ad-
ministration, but the use of this measurement tool has
been low due to its length and difficulty of administration
(205). The self-administered version, Quality of Well-
Being Scale-Self Administered (QWB-SA) was developed
to address these limitations of the QWB. The QWB-SA
was released in 1997 (204). This review focuses on the
QWB-SA version of the instrument.

Content. The QWB-SA includes a wide range of physi-
cal and mental symptoms that people might experience
in daily life (205). The symptoms assessed by QWB-SA
reflect different aspects of health and cover different de-
grees of severity. Most items focus on a specific problem
related to one body system, such as visual problems
(e.g., blindness) or central nervous system functioning
(e.g., paralysis).

The QWB-SA has 5 parts, including a symptoms check-
list and 4 function sections. The symptoms section in-
corporates assessment of chronic (e.g., speech problems,
physical deformities) and acute symptoms. Acute symp-
toms include physical (e.g., headache, pain) and mental
health symptoms (e.g., sadness, anxiety). The function sec-
tions of the QWB-SA include self-care, mobility (including
use of transportation), physical activity (e.g., climbing
stairs), and usual activity (e.g., work, home, or recreation)
(205).

Number of items. The QWB-SA consists of 74 items.
The symptom checklist has 58 symptoms, including 19
chronic symptoms, 25 acute physical symptoms, and 14
mental health symptoms. Self-care is assessed by 2 items,
the mobility and usual activity sections have 3 items each,
and the physical activity section has 8 items.

Response options/scale. The presence/absence of 19
chronic symptoms is measured on a dichotomous scale
(yes/no), with participants asked to indicate whether they
are currently experiencing any of the symptoms or prob-
lems listed. For the remaining items, participants are
asked to indicate which days over the past 3 days they
experienced each of the health problems listed, using a
4-point scale with response options including “no days,”
“yesterday,” “2 days ago,” and “3 days ago.” Respondents
are able to select more than one response option if they
experienced the symptom on more than one of the days
(for example, yesterday and 3 days ago). Responses are
scored according to the number of days that a health prob-
lem was experienced (0, 1, 2, or 3).

Recall period for items. With the exception of the
chronic symptoms section, QWB-SA asks patients about
symptoms and function over 3 days prior to the day of
administration. The format of the chronic symptoms ques-
tions does not use the 3-days recall period since it is
expected that chronic conditions do not vary much over
the 3-day assessment period (205).

Endorsements. Approved by the Scientific Advisory
Committee of the Medical Outcomes Trust (http://www.
outcomes-trust.org/instruments.htm).

Examples of use. In rheumatology, the QWB/QWB-SA
had been previously used to measure HRQOL in osteo-
arthritis (206), to measure the impact of total hip or knee
replacement on HRQOL (81,207), and to assess the impact
of an active drug treatment relative to placebo on HRQOL
in a randomized controlled trial in rheumatoid arthritis
(208).

Practical Application

How to obtain. An inspection copy of the QWB-SA can
be obtained from https://hoap.ucsd.edu/qwb-info/. For
nonprofit organizations, the scale and scoring instructions
are available free of charge, although the researchers are
required to sign a copyright agreement with the Health
Services Research Centre (HSCR), the University of Cali-
fornia, San Diego. Profit organizations are required to pur-
chase a yearly license at $1,000 per year, with an addi-
tional charge of $0.25 for each questionnaire administered.

Method of administration. The QWB-SA was designed
for self-administration and is available in paper and pencil
or web-based formats. The QWB-SA can also be adminis-
tered by telephone or in a face-to-face interview, although
the psychometric properties of these methods of adminis-
tration have not been specifically studied (205).

Scoring. The QWB-SA requires computerized scoring.
A scoring algorithm (SPSS syntax) is available for pur-
chase from the scale developers for $240. The QWB-SA
scoring algorithm assumes that missing responses are
equivalent to the absence of a problem.

Score interpretation. Symptoms and the 4 function
scores are combined into a total preference-weighted score
of well-being that ranges from 0 (death) to 1.0 (symptom-
free, optimal functioning). Normative data are available for
clinical and nonclinical samples by age, sex, and ethnicity.
However, these normative data, especially for nonclinical
samples, are based on relatively small numbers of par-
ticipants, with a total normative sample of 843 people.
Participant numbers across subgroups range from 1 (e.g.,
Native Americans age �30 years) to 235 (whites age
�71 years) (205). Another recent study also presents
means and SEs for QWB-SA scores derived from a proba-
bility sample of 3,844 US adults ages 35–89 years by sex
and 5-year age groups (169).

Respondent burden. The QWB-SA takes �10 minutes
to complete in paper and pencil format. Completion in-
structions are self-explanatory. In a telephone-administered
interview of 3,844 US residents, completion time for the
QWB-SA varied from 7.7 to 17.5 minutes with an average
of 11.1 minutes (169).
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Administrative burden. Administration instructions for
the paper and pencil version of the QWB-SA are self-
explanatory. Scoring requires access to a computer. Apart
from some knowledge of SPSS statistical software, no spe-
cific training is required for administration and scoring of
the QWB-SA. The QWB-SA form is designed for optical
scanning, and the HSRC also provides data cleaning, as
well as entry and scoring services for the QWB-SA for
$57 per hour.

Translations/adaptations. The instrument is available
in English, German, French, Dutch, Italian, and Spanish.
Translations to other language are available upon request,
with fees determined by the languages requested and proj-
ect timelines/needs.

Psychometric Information

Method of development. The original, interviewer-
administered version of the QWB was developed for the
purpose of defining “the universe of all possible health
states between optimum function and death” (203). Items
for the inclusion into the QWB were generated from spe-
cialty-by-specialty review of medical reference works. The
initial tool included the assessment of 3 dimensions of
functioning, reflecting different levels of mobility, physi-
cal activity, and social activity, as well as 36 different
health symptoms. The 3 dimensions generated 100 theo-
retical combinations of health states, of which 43 were
observed in a pragmatic study of more than 10,000 people.
Open-ended questions administered to the observational
sample identified no additional health states or symptoms
(203).

In the development of the QWB-SA, the symptom
checklist was expanded to 58 symptoms, including at least
12 mental health symptoms (205). These additional symp-
toms were identified through focus groups conducted
with physicians. Preference weights for the QWB-SA were
derived from 435 English-speaking adults drawn from pri-
mary care clinics and college campuses in San Diego,
California. Participants were presented with descriptions
of hypothetical health states defined by the scale items and
asked to provide numerical ratings (on a scale of 0–100)
for how undesirable each health state was. These ratings
were analyzed with regression analysis using levels of
functioning and symptoms as predictors. Regression coef-
ficients were subsequently used to generate weights for
the scale scores (205). No specific patient groups were
involved in item and weight generation for either the QWB
or the QWB-SA.

Acceptability. Readability of the QWB-SA could poten-
tially be problematic, as the scale contains words and
phrases that might not be commonly understood by people
with lower education levels (e.g., pelvic cramping, usual
activities). The sentence structure of the QWB-SA is also
rather complicated, with each item containing several con-
cepts (e.g., “Because of any physical or emotional health
reasons, on which days did you avoid or feel limited in
doing some of your usual activities, such as visiting family
or friends, hobbies, shopping, recreational, or religious
activities.”). The complicated wording and sentence struc-
ture of the QWB-SA could potentially lead to difficulties

with understanding the meaning of the question, as well as
difficulties with the selection of the appropriate response
option, especially when used with the elderly or unwell
individuals.

In a study conducted in Germany with 264 rehabilita-
tion inpatients with musculoskeletal (n � 106), cardio-
vascular (n � 88), or psychosomatic disorders (n � 70), no
missing data were observed for the QWB-SA (209). For
comparison, the proportion of missing data on other ge-
neric HRQOL measures used in the same study was 1.3%
for the EuroQol 5-domain (EQ-5D) measure and 15D, 1.9%
for the Health Utilities Index Mark 3 (HUI3), and 6.1% for
the Short Form 6D (SF-6D). In a random sample of the US
general population (n � 3,844) (169), the proportion of
missing data for the QWB-SA was 2.2%, 0.7% for the
EQ-5D, 7% for the HUI3, and 2.7% for the SF-6D.

In a population-based sample of 293 adults age �65
years, the proportion of missing data on QWB-SA items
ranged from 0.3% (hearing and skin problems items in
symptoms section) to 14.6% for loss of sexual interest or
performance (also a symptoms section item) (136). Nearly
50% of all respondents skipped at least 1 symptom on the
QWB-SA 3-day recall section, with the mean number of
missing items being unrelated to age, but higher in men
than in women.

The QWB-SA appears to have good range of score func-
tioning, with no floor or ceiling effects observed in a ran-
dom sample of the US general population (n � 3,844)
(169), as well as in a sample of patients from Germany
with musculoskeletal conditions (n � 106) (209). While
none of the HRQOL measures used in the second study
showed evidence of floor effects, 5.7% of patients obtained
the maximum EQ-5D score (ceiling effect), while 2 patients
(1.9%) achieved the maximum possible score on the 15D
and 1 patient (0.9%) on the SF-6D (209).

In a study of performance of the QWB-SA in 293 people
age �65 years, the scale appears to have been well re-
ceived by the respondents, with 60% reporting that they
were very or somewhat satisfied (95% confidence interval
54.2–65.4%) with the scale. The satisfaction ratings for the
QWB-SA were similar to those for the Sickness Impact
Profile (SIP) (69% were very or somewhat satisfied) and
the SF-36 (67% were very or somewhat satisfied) (136).

Reliability. Reliability of the QWB-SA has not been
well studied in general (210), and there appears to be no
published reliability data for rheumatology populations.
In other clinical populations, the QWB-SA was reported to
have low temporal stability, with an intraclass correlation
coefficient (ICC) of only 0.59 between 1- and 6-months
postoperative scores of 265 cataract surgery patients (211).
However, it is possible that during the 5-months followup,
real changes in the individual’s HRQOL might have oc-
curred. In an earlier study of 218 adults with stable health
conditions recruited from primary care clinics, QWB-SA
scores were only moderately stable over a 1-month test–
retest period (Pearson’s r � 0.77) (204).

Validity. The QWB-SA appears to have good face valid-
ity, with items appearing to capture health-related symp-
toms. Although the content validity of a measure is in-
fluenced by the nature of the construct that is being
measured, the original version of the QWB was reported to
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have good content validity for capturing health-related
symptoms. In a sample of more than 10,000 people drawn
from a variety of clinical settings (203), open-ended ques-
tions (designed to elicit additional information about
health-related problems that people might experience in
daily life) yielded no health states or symptoms in addi-
tion to those already listed in the scale. The involvement
of physicians into focus groups during QWB-SA construc-
tion (to identify aspects of health that are understood
by physicians to be signs/predictors of various diseases)
increased the likelihood that the scale has good content
validity for use in clinical settings. The QWB-SA also
appears to have good ability to capture the full range of
HRQOL impairment as indicated by no or low floor/ceiling
effects in the general population and musculoskeletal
patients (169,209). Although the scale also contains items
that are not specifically related to rheumatic conditions,
retention of these items is justifiable since they represent
part of HRQOL and are potentially relevant indicators
of the overall well-being of people with rheumatic condi-
tions.

Criterion-related validity of HRQOL questionnaires is
difficult to establish due to the absence of a “gold stan-
dard” measure of HRQOL. Evidence for the construct
validity of QWB-SA in rheumatic conditions is gener-
ally positive. While agreement between QWB-SA and
other generic measures of HRQOL in musculoskeletal pa-
tients was reported to be poor to moderate (with an ICC
ranging from 0.26 for agreement between QWB-SA and
EQ-5D and 0.48 for agreement between QWB-SA and 15D
[209]), in a community sample of older adults, QWB-SA
was found to have moderate correlations with physical
health components of the SIP and SF-36 (r � �0.42) and
weaker correlations with the SIP psychosocial dimension
and the SF-36 summary mental health score (136). All
correlations were of expected magnitude and direction.

Support for the construct validity of QWB-SA in mus-
culoskeletal conditions was also provided by a report of
significant correlations with the scores on arthritis-specific
measures (Rapid Assessment of Disease Activity in Rheu-
matology [RADAR], Arthritis Impact Measurement Scales,
and the Health Assessment Questionnaire [HAQ]) (212).
The correlations were in the low (r � �0.28 for QWB-SA
with RADAR) to moderate (r � �0.62 for QWB-SA with
HAQ) range. However, while correlations were in the hy-
pothesized direction, the authors did not provide specific
predictions about the strength of the expected correlations,
which makes it difficult to draw robust conclusions about
the convergent and discriminant validity of the QWB-SA
in musculoskeletal diseases.

The QWB-SA also appears to have good ability to differ-
entiate patients with and without musculoskeletal condi-
tions and between severity levels of musculoskeletal con-
ditions, further supporting its construct validity. Patients
with arthritis (n � 334) were reported to have significantly
lower QWB-SA scores and significantly higher HAQ scores
than those without arthritis (n � 562) (212). In another
study, QWB scores were sensitive to different levels of
osteoarthritis severity (206), although no effect sizes (ES)
for the magnitude of the differences in QWB scores for

different levels of osteoarthritis severity have been pro-
vided.

Ability to detect change. Information on the ability of
QWB-SA to detect change in rheumatic conditions is lim-
ited. QWB, on the other hand, was reported to be sensitive
to changes in HRQOL of people with osteoarthritis follow-
ing education and self-management intervention (stan-
dardized response mean 0.24) (206). In another study, the
QWB also had modest ability to detect change in the
health status of 330 patients with rheumatoid arthritis,
with only a small standardized ES recorded (0.23) follow-
ing pharmaceutical treatment, although this was similar to
the ES found for other measures used in the same study,
including the HAQ (ES 0.25) and tender joint count (ES
0.24) (208). There appears to be no published data on
minimal clinical important differences for either the QWB
or QWB-SA in either rheumatic populations or broader
literature.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The QWB-SA offers comprehensive coverage
of health state levels, with no compelling evidence of floor
or ceiling effects, which makes this scale potentially useful
across a broad range of HRQOL impairment levels. There
is also good evidence for the construct validity of the
QWB-SA in musculoskeletal conditions, although its ap-
propriateness in specific disease groups and in various
treatment interventions awaits further evaluations.

Caveats and cautions. Limited information is cur-
rently available on psychometric properties of the QWB-
SA or QWB in musculoskeletal conditions. Since no
patient samples were involved in the development or
weighting of scale items, the relevance of different health
states to different clinical populations is not known. In
addition, the score range on QWB-SA does not allow for
health states worse than death, which might make this
instrument insensitive for measuring very poor health.
The scoring algorithm assumes that missing responses are
equivalent to absence of a problem; however, validity of
this assumption is not certain. Normative scale values are
only available for the US, and further studies are required
to develop cross-cultural norms as well as norms for clin-
ical populations. While there appears to be a substantial
amount of evidence that support the construct validity of
the QWB-SA, most psychometric evaluation studies were
carried out by the scale developers, therefore further in-
quiries into psychometric properties of the QWB-SA by
independent groups are warranted.

Clinical/research usability. Overall, the QWB-SA ap-
pears to have good support for its construct validity in
rheumatic conditions, which supports its use in clinical
and research settings. However, given the limited evidence
for the reliability of this scale, information on its validity
needs to be interpreted with caution. While the scale could
potentially be useful for comparing HRQOL in rheumatic
conditions with other populations (clinical or general), the
complicated wording and sentence structure may limit the
utility of this scale in clinical settings, where individuals
may be expected to be unwell or with those who are
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elderly or have low levels of education. A complicated
scoring system may further limit the use of the scale in
clinical settings. Absence of appropriate norms and lack of
information on reliability, ability to detect change, and
minimal detectible change could also potentially limit the
use of scale in clinical and research settings due to the
difficulty with interpreting change in scale scores.

ASSEMSSMENT OF QUALITY OF LIFE (AQOL)

Description

Purpose. The AQoL instruments are multi-attribute
utility measures of health-related quality of life (HRQOL)
(213). In a similar way to the other utility measures
(EuroQol 5-domain [EQ-5D], Short Form 6D [SF-6D], and
Health Utilities Index Mark 3 [HUI3]) the AQOL was de-
signed for use across health conditions to enable health
economic evaluation studies. The AQoL allows assess-
ment of the impact of interventions on HRQOL, comparing
HRQOL in different populations and disease settings, and
monitoring longitudinal changes in a broad range of health
conditions. The AQoL was originally published in 1999
(214), with 4 versions developed to date: AQoL-4D (the
original version), AQoL-6D (with additional elements of
pain and coping), AQoL-7D (with emphasis on vision),
and AQoL-8D (with emphasis on mental health) (213).
This review focuses on the original version, AQoL-4D
since it is the one that has been previously used in rheu-
matic diseases. Where possible, we also review informa-
tion on the AQoL-6D due its potential relevance in rheu-
matology settings. A version with 8 items has also been
published (215) although this version has not undergone
specific validation studies in musculoskeletal conditions.

Content. The AQoL-4D covers 4 domains of indepen-
dent living, mental health, relationships, and senses. The
AQoL-6D has 2 additional domains of coping and pain.

Number of items. The AQoL-4D has 12 items, with 3
items per dimension. The AQoL-6D has 20 items; the
additional dimensions of coping and pain have 4 items
each.

Response options/scale. The AQoL items have variable
numbers of response levels, ranging from 4–7. Response
options are on a Guttman scale, with higher scores indic-
ative of progressively higher levels of disability. A visual
analog scale version of the AQoL is also available.

Recall period for items. The AQoL asks respondents to
evaluate their health state over the previous week.

Examples of use. In rheumatology, the AQoL has been
previously used in a probability sample of the general
population to compare the HRQOL of people with arthritis
to those who have no arthritis (216), to assess the HRQOL
of people on a waiting list for joint replacement surgery
(217), to evaluate the impact of self-management (218,219)
and exercise-based interventions on HRQOL in arthritis
(220–222), as well as in a randomized controlled trial of
vertebroplasty for osteoporotic vertebral fractures (223).

Practical Application

How to obtain. The AQoL questionnaires and scoring
algorithms are available at no cost from http://www.aqol.

com.au/. However, the use of the AQoL is subject to copy-
right restrictions and the users are asked to complete a
registration form (using web-based or paper format).

Method of administration. The AQoL can be self- (pa-
per and pencil or online) or interviewer-administered. The
agreement between self- and interviewer-administered
(by telephone) versions of the AQoL was high with an
intraclass correlation coefficient of 0.83 (95% confidence
interval [95% CI] 0.76–0.88), with the 2 versions produc-
ing comparable mean scores (224). However, in another
study, the correlation between mail and telephone admin-
istration of the AQoL was only 0.66, indicating that differ-
ent methods of AQoL administration should not be used
interchangeably (225).

Scoring. The AQoL instruments can be used to obtain
an overall utility score as well as to separate scores for
each dimension. The health states described between the
items are initially weighted using values obtained from the
general population from Time Trade Off interviews, a
common procedure in the health economics field. The
scores across the scales are combined using a multiplica-
tive scoring procedure. Scoring algorithms are available
from the AQoL web site (www.aqol.com) in SPSS and
STATA readable formats. The AQoL developers also pro-
vide an online scoring service for their questionnaires. The
scoring algorithm allows for only 1 missing value per
dimension for dimensions with 3 or 4 items and 2 missing
values per dimension for longer scales. Missing values are
imputed from the mean of the nonmissing items in the
dimension (213).

Score interpretation. The AQoL utility score ranges
from �0.04 (health state worse than death) to 0.00 (death)
and 1.00 (full health) (226). Normative values, broken
down by age (in 10-year age groups) and sex, are available
for AQoL-4D from the AQoL web site (http://www.aqol.
com.au/documents/AQoL-4D-Population-Norm.pdf). The
norms have been derived from a probability sample of
3,010 Australian residents (213).

Respondent burden. The AQoL has a low respondent
burden. The scale developers estimate completion time for
the AQoL-4D to be 1 to 2 minutes, although a more real-
istic estimate for a 12-item questionnaire that uses the
Guttmann response scale might be 5–10 minutes, which is
still quite low (213). Completion instructions are self-
explanatory and easy to follow. The questionnaire uses
simple language and is easy to understand and complete.
The developers reported that in interview settings, �2%
of respondents tend to seek clarification about an item or a
response option. Detailed information about items for
which clarification is commonly sought can be found in
the user manual (225), which can be downloaded from
http://www.psychiatry.unimelb.edu.au/centres-units/cpro/
aqol/instruments/AQoL_User_Manual.pdf. Some items
describing poor HRQOL were also found to be distressing
for some participants (214).

Administrative burden. The AQoL appears to have low
administrator burden. Administering AQoL by interview
requires basic training in interviewing technique. The use
of the computerized scoring algorithm requires basic
knowledge of statistical software.
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Translations/adaptations. No translations or adapta-
tions of the AQoL were identified at the time of preparing
this review.

Psychometric Information

Method of development. The conceptual model for the
initial version of the AQoL was based on the World Health
Organization’s definition of health. The 2 major sources
of items for the AQoL were focus groups of clinicians and
the review of the content of existing HRQOL question-
naires. No patients took part in item generation. The 61
draft items of the AQoL were administered to a sample of
255 individuals recruited from community and hospital
settings. The final selection of items to be included in the
AQoL-4D was made based on exploratory and confirma-
tory factor analysis and reliability analyses (214). The ad-
ditional items for the later version of the AQoL were de-
veloped from focus groups with clinicians and review of
existing questionnaires (213).

Acceptability. The AQoL appears to have high accept-
ability overall. In community-based studies, the propor-
tion of missing data varies from �1% (for either self- or
interviewer-administered) (224) to 2.5% (self-administered
version) (226). The ability of the AQoL to adequately
cover the full range of HRQOL states appears to be good in
rheumatology, with no floor or ceiling effects recorded in a
sample of 222 osteoarthritis patients recruited from clini-
cal and community settings (227).

Reliability. Internal consistency (Cronbach’s alpha) of
the AQoL utility score is good and is generally reported
to be �0.80 in samples consisting of hospital patients
and community-dwelling adults (225,226). Although the
3-item domains of the original version of the AQoL were
reported to have much lower internal consistency esti-
mates, with coefficients ranging from 0.52 (psychological
well-being) to 0.77 (independent living) (214), the AQoL
was intended to be used primarily as an overall utility
score, rather than as single domain scores.

Information on test–retest reliability of the AQoL is cur-
rently limited. The user manual reports test–retest reliabil-
ity, measured by Pearson’s correlation coefficient, as 0.80
(225). However, Pearson’s correlation coefficient tends to
be a poor indicator of temporal stability, due to the insen-
sitivity to systematic (rather than random) changes over
time. Systematic differences in questionnaire scores over
time could occur for a variety of reasons, including real
change in a health state, change in internal frame of refer-
ence for the severity of one’s health condition (response
shift), reactivity, or learning effect. Evidence indicates that
the AQoL may be subject to such systematic biases. Over
repeated administrations, the AQoL-6D scores were some-
what higher for the second administration, which suggests
that the individuals tend to re-apprise the severity of their
condition after some reflection (228).

Validity. The AQoL instruments cover a broad range of
health domains, not all of which (e.g., vision) are relevant
to rheumatology. Nonetheless, these domains represent
important elements of overall generic HRQOL and permit
comparisons across diseases and populations. The AQoL
appears to have good face and content validity for measur-

ing HRQOL, although content validity is largely depen-
dent upon the nature of the construct being measured. The
absence of floor or ceiling effects in osteoarthritis further
supports content validity of the AQoL in rheumatology
since it indicates that the AQoL is able to adequately
capture the full range of HRQOL experiences in this pop-
ulation (227). Criterion-related validity of HRQOL mea-
sures is difficult to establish due to the absence of a “gold
standard” for measuring HRQOL.

Evidence for construct validity of the AQoL is good,
with results thus far supporting its factorial, convergent
discriminant, and known-groups validity. Factorial struc-
ture of the AQoL-4D, including the 4 first-order factors
and 1 higher-order factor, was examined in the initial
construction study (214) using confirmatory factor analy-
sis, with no evidence of misfit between the hypothesized
model and the data. At least one other study each subse-
quently supported the 4-dimensional structure of the
AQoL-4D using exploratory factor analysis (229) and the
6-dimensional structure of the AQoL-6D (228). While
these results provide strong support for the factorial valid-
ity of the AQoL, it should be noted that none of these
studies were specifically concerned with rheumatology
populations.

In rheumatology settings, convergent validity of
AQoL-4D was tested in a study of 222 individuals with
osteoarthritis (227), where AQoL utility had high to mod-
erate correlations with the Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC) scales (r �
�0.51, �0.63) and the Lequesne Index (r � �0.76). All
correlations were of hypothesized magnitude and direc-
tion. More broadly, in a sample of 606 individuals drawn
from community and hospital settings, correlations be-
tween the AQoL-6D and other generic measures of
HRQOL, including the HUI3, EQ-5D, 15D, and the SF-36
were 0.73 or higher (228), indicating good convergent va-
lidity. The AQoL-4D utility scores also correlated well
with health care costs in an 18-month followup of more
than 1,500 individuals with a range of chronic conditions.
While these results support convergent validity of the
AQoL-4D, less is known about its discriminant validity,
which needs further study.

The AQoL has good ability to differentiate between peo-
ple with and without rheumatic conditions, as well as
between severity levels in rheumatic conditions. In a large
probability sample of the general population (n � 2,840),
the AQoL-4D was able to differentiate people with chronic
joint conditions (self-reported doctor-diagnosed arthritis
and chronic joint symptoms) from those who had no joint
problems, with the lowest mean AQoL scores for arthritis
group (mean 0.72; 99% CI 0.70–0.74), followed by chronic
joint symptoms group (mean 0.75; 99% CI 0.72–0.78), and
those who had no joint problems (mean 0.85; 99% CI
0.84–0.87) (215). The AQoL-4D was also able to differen-
tiate between severity levels of osteoarthritis, with the
utility score exhibiting moderate effect size (ES) of 0.66 for
the difference in HRQOL between people with osteoarthri-
tis recruited from the general community and those who
were on a waiting list for joint replacement surgery for
their osteoarthritis (227). Similar results were reported in
at least one other study (217). More broadly, in a sample of
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996 individuals selected to cover a very broad range of
health conditions from those who were healthy to those
who were terminally ill, the AQoL was reported to have
better ability to differentiate between the levels of HRQOL
impairments than other utility instruments, including
HUI3, EQ-5D, 15D, and SF6D (230).

Ability to detect change. The ability of the AQoL to
detect change in rheumatic populations has not been well
studied. More generally, a minimum clinically important
difference (MCID) of 0.06 for the AQoL-4D utility score
had been recorded for self-reported change in health state
(226). This finding was based on the results of 4 longitu-
dinal studies (with approximate followup time of 12
months), 2 of which were community trials of coordinated
care for people at risk of hospitalization, 1 involved a
followup of community-dwelling elderly people, and 1
was an evaluation of health services for acute conditions
in a hospital emergency department. As this study did not
specifically target individuals with rheumatic conditions,
transferability of this finding to rheumatology settings is
currently not known.

The results for the ability of the AQoL to detect treat-
ment effects in rheumatology settings are mixed. In a ran-
domized controlled trial of the efficacy of physiotherapy
and exercise program for chronic rotator cuff disease, the
mean change in AQoL-4D utility score following 22 weeks
of treatment was 0.00 (SD 0.20) (220). At the same time,
condition-specific measures of pain and movement (as-
sessed using the Shoulder Pain and Disability Index)
showed large improvements during the course of inter-
vention (standardized response mean 0.90 for movement
and 1.05 for pain). Nonetheless, in the same study the
AQoL-4D was able to distinguish between intervention
and placebo groups at 22 weeks of followup, with signifi-
cantly higher scores recorded for the intervention group
(mean difference 0.07; 95% CI 0.04–0.10). In a random-
ized controlled trial of self-management intervention for
people on a waiting list for joint replacement surgery, the
intervention group had a slightly higher AQoL utility score
at the end of the study (ES 0.21) (218). Although the
improvement was small and not statistically significant
(P � 0.23), similar results were obtained on the WOMAC
(ES 0.09, 0.36, and 0.26 for pain, stiffness, and physical
functioning scales, respectively).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. As with all the HRQOL scales, the AQoL
covers a range of issues important to rheumatology. The
AQoL appears to have good ability to differentiate between
people with and without arthritis and between the levels
of arthritis severity. Overall, the evidence supports the use
of the AQoL when comparisons with the general popula-
tion are required. The ability of the AQoL to detect treat-
ment effects is promising but requires further research in a
broader range of interventions with treatment effects of
known magnitude.

Caveats and cautions. Only a handful of studies ex-
amined the psychometric properties of the AQoL in
rheumatic conditions, with generally positive results.

However, the more definitive conclusions about the psy-
chometric robustness of this questionnaire in rheumatol-
ogy await further investigations.

Clinical/research usability. The AQoL is a relatively
new instrument for rheumatology, and information about
its psychometric properties is still accumulating. The
questionnaires have low respondent and administrator
burden and are available at no cost, which greatly en-
hances their usability in clinical and research settings.
Availability of population norms also provides context
for score interpretation, which further facilitates the use-
fulness of the AQoL. However, only Australian norms
are currently available and cross-cultural applicability of
these norms is currently not known. Usability of the AQoL
in different countries is also affected by the lack of AQoL
in languages other than English. Like all generic HRQOL
tools designed to generate utilities, it is unlikely to detect
small clinical changes but should be useful for comparison
with other diseases and for health economic appraisals
such as cost utility assessments.

DISCUSSION

The results of this review indicate that there is currently
no single “best” measure of general health and health-
related quality of life in rheumatology, with psychometric
weaknesses identified in all measures considered. Al-
though this review also identified several gaps in the in-
formation available on measurement properties of the re-
viewed questionnaires, the available evidence identifies
the Sickness Impact Profile (136) as the worst performing
measure, with relatively high administrative burden and
questionable reliability of subscale scores. At the other end
of the spectrum is the Assessment of Quality of Life Scale,
with very low administrative burden and good evidence of
reliability and validity thus far, indicating that it is a
promising measure. The results of this review suggest that
there is an urgent need for systematic investigations of the
psychometric properties of many instruments currently
used to assess health and health-related quality of life in
rheumatology.
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