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INTRODUCTION
The aim of this review is to provide an update of an earlier
review of adult measures of general health and health-related quality of life (HRQOL) commonly used in rheumatic disease settings
(1). We define measures of general health and HRQOL as multi-
item questionnaires that assess perceived health status and overall
physical and emotional well-being that is not specific to any disease. The measures included in this review were further subdivided
into generic health profiles (questionnaires that provide assessment
of more than one dimension of health) and health utility measures
(questionnaires that provide an overall measure of HRQOL).
As with our previous review, relevant measures were identified through a systematic search of publications indexed to
the PubMed database. Two search queries were used: Search
query 1 consisted of the following: (“quality of life” [MeSH terms]
AND “rheumatic diseases” [MeSH terms]) AND “patient outcome assessment” [MeSH terms] AND (“2014/10/06” [PDat]:
“2019/10/04” [PDat] AND “humans” [MeSH terms] AND “adult”
[MeSH terms]). Search query 2 consisted of the following: “quality of life” [title/abstract] OR “qol” [title/abstract] OR “life quality”
[title/abstract] AND “rheumatic diseases” [MeSH terms] AND
“2014/10/06” [PDat]: “2019/10/04” [PDat] AND “humans” [MeSH
Terms] AND “adult” [MeSH terms] AND “2014/10/06” [PDat]:
“2019/10/04” [PDat] AND “humans” [MeSH terms] AND “adult”
[MeSH terms] AND (“2014/10/06” [PDat]: “2019/10/04” [PDat]
AND “humans” [MeSH terms] AND “adult” [MeSH terms]). Both
searches were carried out on October 4, 2019, and were limited
to the past 5 years.
Search query 1 identified 97 articles, and search query 2
identified 1270 articles. After the removal of 72 duplicates, the
remaining 1295 articles were screened to identify measures of

HRQOL for inclusion in this review (ie, those generic questionnaires that were identified by the study authors as being used for
the purpose of assessing general health or HRQOL). If abstracts
contained insufficient information to determine the type of measures used, full-text publications were obtained.
We identified six generic health profiles and five generic health
utility measures. The generic health profiles included the Medical Outcomes Study (MOS) 36-Item Short Form Health Survey
(SF-36) (402 occurrences), the MOS 12-Item Short Form Health
Survey (SF-12) (86 occurrences), the Nottingham Health Profile
(NHP) (15 occurrences), the World Health Organization Quality of
Life short-version instrument (WHOQOL-BREF) (12 occurrences),
the Patient-
Reported Outcomes Measurement Information
System–General Health (PROMIS-
GH) (one occurrence), and
the SF-8 (one occurrence). The generic health utility measures
included the EQ-5D (including the EQ Visual Analog Scale [VAS])
(227 occurrences), the Assessment of Quality of Life Scale (AQoL)
(14 occurrences), SF-6D (three occurrences), the Health Utilities
Index Mark 3 (HUI3) (one occurrence), and the 15D (one occurrence). Measures that occurred only once in the screened studies
were not included in this review because of their apparent low use
in rheumatic disease settings. An exception was PROMIS-GH,
which was included in this review given the growing popularity of
PROMIS measures. Of the instruments included in this review, five
were also included in our earlier review (the SF-36, SF-12, NHP,
AQoL, and SF-6D) (1).
In assessing the psychometric properties of included questionnaires, we interpreted Cronbach’s α and intraclass correlation
coefficient (ICC) of 0.70 or more as indicating adequate group-
level internal consistency and test-retest reliability, respectively. In
evaluating responsiveness, we interpreted values of standardized
effect sizes (ESs) of less than 0.20 as no meaningful effect, ESs of
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0.20 to 0.49 as a small effect, ESs of 0.50 to 0.79 as a moderate
effect, and ESs of 0.80 or more as a large effect (2). Floor and ceiling effects were defined as 15% or more respondents obtaining
the worst and best health state/HRQOL scores, respectively.

MEDICAL OUTCOMES STUDY 36-I TEM SHORT
FORM HEALTH SURVEY
Description
Purpose. The SF-36 is a multi-item generic health profile
intended to measure “general health concepts not specific to any
age, disease, or treatment group” (3). The SF-36 is suitable for
use in general and clinical populations and, as such, can be used
to compare health between populations and between diseases.
There are two versions of the SF-36. The original version was
developed by the RAND Corporation from the MOS (3). Subsequently, a group of researchers from the original study released an
updated version of SF-36 (SF-36 version 2). The revised version
is very similar to its original form, with major differences involving
changes to item wording, revision of the response scale to incorporate a greater number of response options, and norm-based
scoring (4). Unless otherwise indicated, this review focuses on the
SF-36 version 2.
Content or domains. The SF-36 measures the following
eight health domains: physical functioning, role physical, bodily
pain, general health, vitality, social functioning, role emotional,
and mental health. The SF-36 can also be used to derive the following two aggregate summary measures: the physical component summary (PCS) score and the mental component summary
(MCS) score.
The SF-
36 originated from a the 116-
item health survey
developed for the MOS—a 2-year observational study of patients
with chronic conditions that involved 22 462 patients in a cross-
sectional phase and 2349 patients in a longitudinal phase (5). The
MOS items have been adapted from pre-existing instruments used
to measure function, emotional well-being, and physical health (3).
The items for inclusion in the SF-36 were selected to capture the
content of the full MOS health survey as much as possible (3). No
specific information on the development and selection of the SF-
36 items is available.
Number of items. The SF-36 consists of 36 items, 35 of
which are used in the calculation of the eight scale scores. The
physical functioning scale is the longest, with 10 items. The general health and mental health scales have five items each, and
the vitality and role physical scales have four items each. The role
emotional scale has three items, and the bodily pain and social
functioning scales have two 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.
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Response options/scale. The response scales for the SF-
36 version 2 items vary across and within the scales. The physical functioning items are scored on a three-point response scale
(1 = limited a lot, 2 = limited a little, and 3 = not limited at all). The
role physical, role emotional, mental health, vitality, and social functioning items all use a five-point response scale, in which 1 = all of
the time and 5 = none of the time. The general health items also use
a five-point response scale, with four items scored from 1 (definitely
true) to 5 (definitely false) and one item scored from 1 (excellent)
to 5 (poor). One of the bodily pain items and the remaining social
functioning item use a five-point response scale, in which 1 = not at
all and 5 = extremely. The second pain item is scored on a six-point
scale (1 = none and 6 = very severe). The health transition item is
scored on a five-point scale, in which 1 = much better now than 1
year ago and 5 = much worse now than 1 year ago.
Recall period for items. The SF-36 is available in two
forms: a standard form, which uses a 4-week recall period, and
an acute form, which uses a 1-week recall period. 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 readministration of the instrument.
The acute 1-week recall form is appropriate when more frequent
administration is required and changes are likely to occur rapidly.
Cost to use. The original version of the SF-36 (the RAND 36-
Item Health Survey 1.0 Questionnaire) is available cost-free. Use of
the SF-36 version 2 is subject to license fee. Survey license fees vary
according to whether the survey is used in a commercial or nonprofit
setting. Quotations can be obtained from Optum following the completion of online information request form (https://www.optum.com/
solutions/life-sciences/answer-research/patient-insights/outcomessurvey-request.html). Manuals can also be purchased from Optum.
How to obtain. The original version of the SF-36 can be
obtained free of charge from the RAND Corporation (https://www.
rand.org/health-care/surveys_tools/mos/36-item-short-form.
html). English and Arabic language versions are available.
The SF-36 version 2 can be obtained from Optum (https://www.
optum.com/en.html). The Office of Grants and Scholarly Research
at Optum provides students and researchers undertaking unfunded,
noncommercial research with access to the survey royalty-free or
at a modest fee. To determine eligibility, prospective users need to
complete a survey license request form on the Optum website.

Practical application
Method of administration. The SF-
36 can be self-
administered or interviewer-
administered. Multiple modes are
available, including paper and pencil, online, personal digital assistant, tablet, and interactive voice response (IVR) via telephone.
Several studies reported a consistent bias for the lower SF-36
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scores (worse health) when self-completed compared with interviewer administration (6–10). Data quality also tends to be better
in interviewer administration, with a lower proportion of missing
data, lower ceiling effects, and better internal consistency estimates (7,11). Data collection costs, on the other hand, are lower
(up to 77%) for self-administration (7,11).
The SF-36 can also be administered by proxy, but concordance between self and proxy ratings varies across proxy types.
Generally, professional proxies (eg, occupational therapists or
nurses) provide a description of an individual’s health state that is
closer to the individual’s own ratings than lay proxies, who tend to
overestimate the level of impairment (12,13).
Scoring. The SF-36 contains a mixture of positively (higher
scores = better health) and negatively worded response scales,
and, hence, some items need to be recoded prior to scoring.
The scale scores are calculated by summing responses across
scale items and then transforming these raw scores to a 0 to
100 scale. The MCS and PCS scores are calculated by summing
factor-weighted scores across all eight scales, with factor weights
derived from a United States–based general population sample
(14). Country-
specific weights are also available for Denmark,
France, Germany, Italy, the Netherlands, Norway, Spain, Sweden,
the United Kingdom (15), Australia (16), New Zealand (17), and
Switzerland (18).
In the calculation of summary component scores, each scale
contributes to each component. However, in the PCS calculation, the highest weights are given to the physical functioning, role
physical, bodily pain, and general health scales, whereas for the
MCS, higher weights are given to the vitality, social functioning,
role emotional, and mental health scales. The scoring weights are
derived from an orthogonal (uncorrelated) factor analytic model,
and, consequently, the PCS and MCS are uncorrelated by design.
Recent work by Tucker et al found that the orthogonal approach
to PCS and MCS scoring tends to produce biased scores (19)
and that scoring weights derived from different countries are not
equivalent (20). Current recommendations favor the use of correlated approaches to MCS and PCS scoring (19) and the use of
country-specific weights when available (20).
Scoring instructions for the SF-36 original version are available free of charge from the RAND Corporation website (https://
www.rand.org/health-care/surveys_tools/mos/36-item-shortform/scoring.html). A score calculator for the SF-36 original version is also available from the Orthotoolkit website (https://www.
orthotoolkit.com/sf-36/).
Scoring instructions for the SF-36 version 2 are available from
Optum upon the completion of survey license request (https://www.
optum.com/solutions/life-sciences/answer-research/patient-insig
hts/outcomes-survey-request.html). SAS-based scoring instructions for the SF-36 version 2 are also publicly available from the
University of California, Los Angeles (https://labs.dgsom.ucla.edu/
hays/files/view/docs/programs-utilities/sf36v2-4-public.sas.txt).
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Score interpretation. Scores on the SF-36 range from 0
to 100, with higher scores indicating better health (3).
Age-and sex-based norms for the SF-36 are available for
several countries, including the United States (14,21), the United
Kingdom (6,22), Australia (16,23,24), Sweden (25), China (26),
New Zealand (27), Singapore (28), and Switzerland (18), among
others. Notable cross-
country differences in normative SF-
36
scores have been previously reported (16), which may reflect cultural differences in health perceptions.
Norm-based scoring of the SF-36 version 2 is available and
can be used to produce T scores for each scale (with a mean of
50 and an SD of 10) as well as the PCS and MCS scores (14).
Further information on country-specific scoring can be requested
from the Optum upon completion of a survey license request form.
Respondent time to complete. The self-reported version of the SF-36 takes only 7 to 10 minutes to complete (29),
although the presence of cognitive or physical impairment and
depressed mood have been shown to substantively increase the
completion time (30).
Administrative burden. The SF-36 has a relatively low
administrative burden. Interviewer administration of the SF-
36
by telephone takes between 16 and 17 minutes (31). No specific training for the administration of the SF-36 is required, and
completion instructions are self-explanatory. Computerized scoring algorithms for the original and revised versions of the SF-36
require basic knowledge of statistical software.
Translations/adaptations. The original version of the
SF-
36 is available in English and Arabic. The revised version
is available in over 160 languages. A list of translated versions
can be obtained from the Optum following registration. Cultural
adaptations of the original United States version to other English-
speaking countries are also available (32).

Psychometric information
Floor and ceiling effects. Both ceiling and floor effects
on the SF-36 are commonly reported in the setting of rheumatic
conditions. For example, among patients about to undergo joint
arthroplasty, ceiling effects were present on the social functioning scale (18% hip; 23% knee), the role physical scale had floor
effects (81% hip; 70% knee), and the role emotional scale had
both ceiling (30% hip; 28% knee) and floor effects (47% hip;
48% knee) (33). At 6-month follow-up, floor effects were present
on the role physical (35% hip; 38% knee) and role emotional
(23% hip; 27% knee) scales, whereas ceiling effects were present on the role physical (35% hip; 19% knee), bodily pain (26%
hip; 19% knee), social functioning (56% hip; 54% knee), role
emotional (54% hip, 44% knee), and mental health (19% hip;
17% knee) scales (33).
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More recently, among 45 patients who underwent hip revision arthroplasty, both floor and ceiling effects were recorded for
the SF-36 bodily pain scale at 2-year follow-up, with 16% having
the worst possible score and 18% recording the best possible
score (34). Among patients with spinal stenosis (35) and spondyloarthritis (36), ceiling effects (highest possible scores) were
present on role physical (16% or more), social functioning (25%
or more), and role emotional (21% or more) scales, but there were
no floor effects. On the other hand, among patients with cervical spondylotic myelopathy, none of the SF-36 scales had ceiling
effects, and floor effects were reported only for the role emotional
scale (16%) (37).
More broadly, a study of hospital outpatients with a range
of chronic conditions found no evidence of floor effects on the
SF-36 scales, whereas ceiling effects were reported on the role
emotional (69%), social functioning (59%), bodily pain (27%), role
physical (60%), and physical functioning (23%) scales (38). In the
general population, only general health, vitality, and mental health
scales appear to be free from floor effects, whereas ceiling effects
for the remaining scales tend to range from 27% (physical functioning) to 70% (role emotional) (18,39).
Reliability. Internal consistency. The SF-36 is reported to
have high internal consistency reliability in a range of rheumatic
conditions. In a study of Singaporean patients with spondyloarthritis, internal consistency (Cronbach’s α) was 0.88 for the
social functioning and role emotional scales and 0.89 or more
for the remaining scales (36). In 306 Chinese patients with gout,
Cronbach’s α was 0.78 or more for all scales of the SF-36 (40).
Similarly, in individuals with osteoarthritis, the SF-36 scales also
had high internal consistency, with Cronbach’s α of 0.78 or more
(41). A systematic review of HRQOL measures used in low back
pain also concluded that all of the SF-36 scales had very good
internal consistency in this setting (42).
More broadly, the SF-36 was also found to have good internal consistency in hospital outpatients with a range of chronic
conditions (Cronbach’s α of more than 0.80) (38). In the general
population, internal consistency of the SF-36 also tends to be
high, with Cronbach’s α of 0.81 or more for all of the SF-36 scales
except general health (α = 0.73).
Test-retest. Results for test-retest reliability of the SF-36 are
less encouraging. In a recent study among stable patients with
rheumatoid arthritis, an ICC above the recommended standard
of 0.70 was recorded only for the vitality scale (ICC = 0.79), with
the ICCs for the remaining scales ranging from 0.52 (role emotional and social functioning) to 0.69 (bodily pain) at 3 months
test-retest interval (43). However, a 3-month interval is likely to
be sufficient for a real change to occur, and, hence, the results
need to be treated cautiously, especially because in an earlier
study involving patients with rheumatoid arthritis (44), only social functioning scale had an ICC below 0.7 (ICC = 0.67) over a
2-week test-retest interval. In a study of individuals with stable
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osteoarthritis, 2-
week test-
retest reliability of the SF-
36 was
close to acceptable for all scales, with only the role emotional
(ICC = 0.68) and role physical (ICC = 0.65) scales having test-
retest reliability slightly below the recommended level (41). Similarly, in a sample of patients with lumbar stenosis, ICCs for the
SF-36 scales ranged from 0.72 to 0.86 over a 2-week test-retest
interval, supporting temporal stability of the SF-36 (35). On the
other hand, general health, vitality, and mental health scales were
reported to have below optimal test-retest reliability (ICC = 0.65
or less) in 69 elderly individuals drawn from the Croatian general
population over a 4-week period (45).
Validity. Face/content. The SF-36 captures a broad range
of health states applicable to individuals with rheumatic conditions and appears to have good face validity, with all items referring to health-related issues. However, the presence of floor and/
or ceiling effects on the number 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. Additionally, item development for the SF-36 did not involve input
from patients, and, hence, decisions regarding content validity
of this measure in rheumatology settings need to be made on a
study-by-study basis to ensure that the SF-36 is suitable for the
purpose of a given study.
Construct. The SF-36 provides scores for eight separate
domains of health in addition to two component scores. However, factor analytic studies generally report results that are consistent with the SF-36 being a two-dimensional scale measuring
physical and mental health (14,46), with equivocal support for
the existence of eight separate lower-order dimensions (46). Furthermore, a recent systematic review concluded that in low back
pain, the two-dimensional higher-order model of the SF-36 was
not supported (42). Results of confirmatory factor analysis studies also challenge the traditional conceptualization of the two
summary scores as being uncorrelated, with the models that allow for the correlation between the summary scores providing a
consistently better fit for the data (19,20).
Our earlier review (1) concluded that the evidence generally
favored convergent but not discriminant validity of the SF-36, with
higher than expected correlations between the SF-36 scales and
dissimilar constructs in rheumatic conditions. The results of recent
studies also present mixed evidence in support of the construct
validity of the SF-36. For example, among Singaporean patients
with spondyloarthritis, the SF-36 scales that measure physical
aspects of health showed stronger correlations with disease-
specific questionnaires, including the Bath Ankylosing Spondylitis
Global Score and the Health Assessment Questionnaire (HAQ),
than the scales measuring mental health aspects (36). Based
on the observed pattern of correlations, the authors concluded
that the results supported both the convergent and discriminant
validity of the SF-36. However, the convergent and discriminant
validity hypotheses have not been explicitly stated, and no details

526

|

were provided regarding the strength of correlations that would be
consistent with support for the convergent and discriminant validity of the SF-36. Therefore, the results of this study are open to
interpretation. Similarly, a systematic review of generic measures
of HRQOL used in low back pain concluded that the evidence
indicates that the construct validity of the summary scores of the
SF-36 is inadequate in patients with low back pain (42).
The evidence for the known-groups validity of the SF-36 in
rheumatic conditions is more favorable. All the SF-36 scales and
the component scores were able to differentiate between patients
with spondyloarthritis and the general population, with patients
recording lower scores (P < 0.001) (36). Similarly, the SF-36 scales
and component scores differentiated patients with rheumatoid
arthritis and psoriatic arthritis from the general population, with
lower scores on all scales and components for the patients with
arthritis compared with the general population (P < 0.001) (47).
The scores of the two patient groups were very similar apart from
higher (P < 0.001) general health and vitality scores for patients
with rheumatoid arthritis. A systematic review and meta-analysis
also found that the SF-36 scales and component scores were
able to differentiate between patients with ankylosing spondylitis
and those without the condition (48). However, in another study,
contrary to the researchers’ hypothesis, the SF-36 was unable to
differentiate patients with spinal stenosis who had ossification of
the ligamentum flavum and those who did not (35).
Responsiveness. The responsiveness of the SF-36 in rheumatic conditions has been reported for perceived changes in global
health, pharmaceutical interventions, and surgery. In a cohort of
185 patients with systemic lupus erythamatosus, responsiveness
of the SF-36 scales to self-reported global changes in health status (measured on a VAS) was low to moderate, with a standardized response mean (SRM) ranging from 0.32 (vitality) to 0.58 (role
emotional) (49). The SRMs for the PCS and MCS were 0.44 and
0.43, respectively.
Evidence for the responsiveness of the SF-36 to pharmacological interventions is mixed. Among patients with osteoporosis
and a history of vertebral fracture who were treated for 1 year
with alendronate (70 mg/wk) and calcium plus vitamin D supplementation, PCS and MCS showed large improvements, with ESs
of 1.67 and 1.55, respectively (50). Responsiveness of individual
scales was not reported in that study. In patients with chronic
knee pain who were commenced on oral analgesia, the bodily
pain and physical functioning scales and the PCS showed low levels of responsiveness at 13-week follow-up, with an SRM of 0.49
(95% confidence interval [CI] 0.39-0.58), an SRM of 0.21 (95% CI
0.11-0.30), and an SRM of 0.32 (95% CI 0.22-0.42), respectively
(51). The MCS and the remaining scales showed submeaningful
changes, with an SRM of 0.10 or less.
Among patients who underwent hip arthroplasty, there were
large changes in the bodily pain (ES = 1.4), physical functioning
(ES = 0.8), and role physical (ES = 0.9) scales and a moderate
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change in the vitality (ES = 0.6) scale at 2-year follow-up (34).
Responsiveness of the SF-36 bodily pain scale was comparable with that of the pain scale from the disease-specific Western
Ontario and McMaster Universities Osteoarthritis Index (WOMAC)
(ES = 1.7) (34). In another study of over 300 patients who underwent total hip replacement, 6-month ESs ranged from 0.25 (general health) to 1.54 (physical functioning), and 2-year ESs ranged
from 0.09 (general health) to 1.72 (role physical) (52).
At least two studies investigated responsiveness of the
SF-
36 to spinal surgery. In one study involving 192 patients
with spinal stenosis, significant changes were recorded in the
physical functioning (P < 0.001), bodily pain (P < 0.001), role
physical (P = 0.01), general health (P = 0.01), and mental health
(P = 0.03) scales at 42 days postsurgery, whereas the vitality
(P = 0.54), social functioning (P = 0.61), and role emotional
(P = 0.39) scales did not change significantly during this period
(35). No ESs for the magnitude of change were reported in this
study. Among 142 patients who underwent surgery for cervical
spondylotic myelopathy, the physical functioning scale showed
a significant improvement at both 3 months and 1 year after
surgery (P < 0.05), whereas the role physical, social functioning, role emotional, and mental health scales showed significant improvements at 1 year after surgery (P < 0.05), and these
were sustained at 2-year follow-up (37). ESs were moderate for
the bodily pain (ES = 0.57), vitality (ES = 0.73), social functioning (ES = 0.74), mental health (ES = 0.77), and general health
(ES = 0.79) scales and large for the role emotional (ES = 0.82),
physical functioning (ES = 0.91), and role physical (ES = 0.93)
scales and the MCS (ES = 0.81) and PCS (ES = 0.84). However,
no information is provided for the time frame over which the ESs
were calculated in the study by Zhang et al (37).
Minimally important differences. Information on the
group-level minimally important differences (MIDs) for the SF-36
summary scores is available for some rheumatic conditions, with
results indicating that the SF-36 is a sensitive measure of change
at the group level. Specifically, an MID of 3.0 points and 3.1
points on the PCS is reportedly associated with a 20% increase
in 2-year mortality among patients with upper limb and lower limb
arthritis, respectively (14). An MID of 6.7 and 6.9 units in the PCS
is associated with a 50% increase in 2-year mortality in people
with lower limb and upper limb arthritis, respectively (14).
More generally, a group-
level MID of 5 points on a 100-
point scale has previously been reported for the SF-36 based on
the SEM derived from a normative population sample (14). The
developers of the SF-36 also reported MID values of two to three
points for the PCS and three points for the MCS. For individual
scales, MIDs differ according to the score range. For the psychical
functioning, role physical, bodily pain, general health, and vitality
scales, the MID is two points for the scores in the range below
40 and three points for the scores in the range above 40. For
the social functioning and mental health scales, the MID is three
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points across the full range of the scale, and for role emotional, the
MID is four points across the range of the scale (14).
Individual-
level MIDs for the SF-
36 have been studied less
extensively in rheumatic conditions and indicate that the SF-36 might
not be suitable for monitoring individuals because of a large amount
of measurement error. In patients who underwent hip or knee
replacement surgery, individual-level MIDs ranged from 22% (general health) to 97% (role physical) of the total score range (33,53).
The minimal clinically important change (MCIC) for the SF-36
has been reported in at least three studies conducted in rheumatology settings. Among 606 patients undergoing surgical decompression for degenerative cervical myelopathy, the MCICs for the
SF-36 PCS and MCS were 4.6 and 6.8 when 0.5 SD was used
as a criterion and 2.9 and 4.3 when SEM was used as a criterion
(54). MCICs in PCS and MCS were 5.52 and 3.43, respectively,
in Chinese patients with cervical spondylotic myelopathy 2 years
after the surgery (37).
Generalizability. The SF-
36 covers a broad range of
health-related domains and can potentially be used to measure
health in all rheumatic conditions. The SF-36 is especially suited
when comparisons between disease groups or with the general
population are required. Presence of floor and ceiling effects on
the SF-36 scales make this questionnaire potentially unsuitable for
groups with very severe or very mild conditions.
Use in clinical trials. The SF-36 has been extensively used
in randomized controlled trials in rheumatic disease settings. Some
examples of recent trials that utilized the SF-36 include the assessments of the efficacy of debridement of unstable chondral lesions
versus observation following arthroscopic partial meniscectomy
(55), intra-articular ozone versus placebo in knee osteoarthritis (56),
the effects of Tai Ji Quan training versus health promotion classes
on self-reported sleep quality in elderly Chinese women with knee
osteoarthritis (57), tofacitinib in combination with conventional
disease-
modifying antirheumatic drugs in rheumatoid arthritis
(58,59), acupuncture versus sham procedure for knee osteoarthritis (60), and andrographis paniculata extract versus placebo in
knee osteoarthritis (61). The SF-36 was also used in comparative
effectiveness trials, including trials comparing muscle-stretching
exercise and resistance training in fibromyalgia (62), sensory-motor
training versus resistance training among patients with knee osteoarthritis (63); and quadriceps strength training alone versus quadriceps and hip abductor strength training in knee osteoarthritis (64).

Critical appraisal of overall value to the
rheumatology community
Strengths. The SF-36 has strong evidence of convergent
validity as a generic measure of health and can be used when
the assessment of a broad range of health aspects is needed.
The availability of population norms also provides context for
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score interpretation. The SF-36 appears to be able to differentiate between levels of disease severity in rheumatic conditions and
between people with and without rheumatic conditions, and it is
reasonably sensitive to change at the group level.
Caveats and cautions. The discriminant validity of the SF-
36 and its eight-dimensional structure received mixed support.
The role physical, role emotional, and social functioning scales
are frequently reported to have low reliability, which further puts
the validity of this measure into question. Floor and ceiling effects
in rheumatic conditions also indicate that the SF-36 does not
adequately target the full range of the health experiences of this
population.
Clinical usability. In clinical settings, large intraindividual
variations in the SF-36 scale scores make this measure unsuitable for use with individual patients, although the scale appears to
have satisfactory ability to detect treatment-related improvements
in health at a group level.
Research usability. Ease of administration, availability
of an online version, and availability of a computerized scoring
algorithm support the usability of the SF-36 in research settings,
in which it can be used to compare different disease groups or
to compare disease groups with population norms. However,
low reliability for the SF-36 scales can also dramatically increase
sample size because of potentially low measurement precision.
Financial costs can also limit the use of this scale in low-budget
studies, although the original version of the SF-36 is available at
no cost.

MEDICAL OUTCOMES STUDY 12-
I TEM SHORT
FORM HEALTH SURVEY
Description
Purpose. Like the SF-36, the SF-12 is a multi-item generic
health profile (3). The SF-12 is a shorter version of the SF-36 that
uses only 12 questions to measure functional health and well-
being from the patient’s perspective. The original objective was
to develop a shorter measure that reproduces the two summary
scores of the SF-36, the PCS and MCS (65). The questionnaire
was originally published in 1996 and was revised in 2000. The
revised version contains some changes to item wording, improved
formatting, revision of the response scale to incorporate a consistent number of response options, and norm-based scoring (66).
Moreover, the SF-12 version 2 is an improvement over the original
version in that it can produce the eight domain scales as well as
the two component summary scores. Because of these improvements, the revised version is recommended over the original (14).
An exception is when the original version has been used in a longitudinal study.
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Content or domains. The SF-
12 measures the same
eight health domains as the SF-36 in addition to overall physical
and mental health (PCS and MCS components).
Number of items. The SF-12 consists of 12 items: 2 each
for physical functioning, role physical, role emotional, and mental
health and 1 each for bodily pain, general health, vitality, and social
functioning.
Response options/scale. The response scales for the SF-
12 items vary. Two of the physical functioning items have three
response options (yes, limited a lot; yes, limited a little; and no, not
limited at all). The other 10 items have 5 response options. Eight
items have response options based on frequency of problems (all
of the time, most of the time, some of the time, a little of the time,
and none of the time). The general health item response options are
excellent, very good, good, fair, and poor. The pain item response
options are not at all, a little bit, moderately, quite a bit, and extremely.
Recall period for items. The standard form has a 4-week
recall period, and the acute form has a 1-week recall period.
Cost to use. Quotations on annual license fees are available
and vary according to study specifics and whether the survey is
used in a commercial or nonprofit setting.
How to obtain. The SF-12 version 2 can be obtained from
Optum (https://www.optum.com/en.html). Users are required to
register. Manuals can also be purchased.

Practical application
Method of administration. As with the SF-36, the SF-12
can be self-or interviewer-administered, with multiple modes available. A consistent bias for higher scores (better health) has been
reported when the SF-12 is interviewer-administered compared with
self-administered (10). In a study of telephone versus mail-out administration among veterans (10), mean PCS scores and MCS scores
were significantly higher for telephone administration (P < 0.05), and
telephone administration was approximately 30% more expensive
than mail-out administration, primarily because of the cost of labor.
IVR reduces this cost difference. IVR and live telephone methods for
administering the SF-12 have been compared in a study of patients
with back pain, 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) (67).
Scoring. As with the SF-36, the SF-12 contains a mixture
of positively worded (higher scores indicate better health) and
negatively worded response scales, requiring some items to be
recoded prior to scoring. Scoring of the individual items of the
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SF-12 is identical to that for the SF-36. The domain scores are
calculated by summing responses across items when there
is more than one item and transforming raw scores to a 0 to 100
scale. Computerized certified scoring algorithms are specified by
and available from the developer (Optum), which produce norm-
based T scores for each domain (with a mean of 50 and an SD of
10) as well as the PCS and MCS (68). Norms are based on a 1998
United States general population sample. Missing data can be
handled by including imputed scores calculated using purpose–
developed algorithms. If using the IVR mode, data can be loaded
directly into the Optum database for scoring, interpretation, and
reporting in real time.
Score interpretation. Scores on the SF-12 scales range
from 0 to 100, with higher scores indicating better health. Because
the SF-12 uses norm-based scoring developed using normative
data for the SF-36 in the United States (21,65), comparisons can
be made with the SF-36. Age-and sex-based norms for the SF-
12 are available for several countries (65,68,69). Data from general population surveys in nine European countries have shown
little difference between standard United States–derived scoring
algorithms and country-specific algorithms, and standard scoring
algorithms are recommended (70). There is also a very high correlation between SF-12 summary scores derived from United States
normative data and those derived from Australian normative data
(r > 0.99) (71).
Respondent time to complete. The SF-12 takes 2 to
3 minutes to complete, which is less than one-third of the time
required for the SF-36 (65).
Administrative burden. No specific training for the
administration of the SF-12 is required. The computerized scoring algorithm is available for purchase from the developer (Optum)
and requires basic knowledge of statistical software. Scores are
not easily computed during a clinic visit.
Translations/adaptations. The SF-12 is available in English and more than 100 other languages, developed as part of
the International Quality of Life Assessment Project. Versions in
other languages and a translation service, if required, are available
through Optum.

Psychometric information
Floor and ceiling effects. There do not appear to be
either ceiling or floor effects for the SF-12 PCS and MCS scores
among patients with rheumatic conditions (72,73). However, ceiling effects have been reported for the domains of role emotional
(17%), vitality (18%), physical functioning (33%), and social functioning (40%), and floor effects have been reported for the physical
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functioning (20%), general health (20%), role emotional (22%), and
bodily pain (28%) scales (74).
Reliability. Internal consistency. High internal consistency
of the SF-12 component summary scores has been demonstrated in studies of the general population (Cronbach’s α of 0.84
or more and 0.75 or more for the SF-12 PCS and MCS, respectively) (75,76) as well as in studies of back pain and rheumatoid
arthritis (Cronbach’s α = 0.77-0.91 and 0.80-0.91 for the SF-12
PCS and MCS, respectively) (74,77,78).
Test-retest. Although test-
retest reliability of the SF-
12
has not been evaluated extensively in rheumatic conditions,
the results are encouraging. Specifically, among patients with
rheumatoid arthritis, the 2-
week test-
retest reliability for all
domains has been found to be high (ICC of 0.991 or more)
(74). Test-retest reliability of the SF-12 administered 2 weeks
apart has also been shown to be adequate in United States
and United Kingdom general populations (PCS r = 0.89 and
MCS r = 0.76) (65) and in a healthy community population
(PCS ICC = 0.84 and MCS ICC = 0.75) (75). For both the PCS
and MCS scales, average changes in scores between test and
retest in people who have not reported a change have been
found to be less than one point, and at the second administration, 85% score within the 95% CI of the score at the first
administration (65).
Validity. Face/content. The SF-12 appears to have good
face validity, with all items referring to health-related issues.
Criterion. Criterion-
related validity of the SF-
12 is difficult to establish because of the absence of a gold standard
for measuring health. However, given that the primary purpose
of the SF-12 was to reproduce the PCS and MCS 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 correlate 0.95 and 0.96 with the
SF-36 PCS and MCS, respectively (65,70). These findings of
criterion validity have been replicated in a study of the general populations of nine European countries (Denmark, France,
Germany, Italy, the Netherlands, Norway, Spain, Sweden, and
the United Kingdom) (70), with very high correlations between
the SF-12 PCS and SF-36 PCS (r = 0.94-0.96) and SF-12
MCS and SF-36 MCS (r = 0.94-0.97), as well as in studies
of Greek and Australian general populations (71,79). Clinical
trials data from patients with osteoarthritis and rheumatoid arthritis also indicate good criterion validity of the SF-12 in rheumatic conditions, with strong correlations between the SF-12
PCS and SF-36 PCS and the SF-12 MCS and SF-36 MCS
(r = 0.92-0.96) (72).
Construct. The two-factor structure of the SF-12 (PCS and
MCS) has been confirmed using factor analysis in population-
based (79,80) and clinical studies (72,74,81). However, one
study has challenged the uncorrelated two-factor structure of
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the SF-12 among the elderly, people with Parkinsons’s disease,
and people with stroke (82).
Convergent and discriminant validity of the SF-12 when measured in the general population is supported by relationships found
with the EQ-5D (79), in which comparable SF-12 summary scores
and EQ-5D dimensions had stronger correlations than less comparable summary scores and dimensions. However, results for
the convergent and discriminant validity of the SF-12 in rheumatic
conditions are somewhat variable. In Danish patients with rheumatoid arthritis, the SF-12 PCS and MCS were found to have
unexpectedly weak correlations with similar constructs, including the HAQ (PCS r = −0.15 and MCS r = −0.25), albeit correlations with dissimilar domains were even lower (73). In contrast,
in a study of Asian patients with rheumatoid arthritis, moderately
strong correlations were found with the Rheumatoid Arthritis
Impact of Disease score (PCS r = −0.45 and MCS r = −0.52) (83).
Similarly, in spinal clinic patients, back pain and disability have
been found to be significantly moderately correlated with the 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) (77).
Among the Greek general population, the SF-12 PCS has
been found to be significantly worse among those reporting hip
and knee problems compared with those not reporting such problems (P < 0.01) (79), supporting known-groups validity. In addition,
among the Taiwanese elderly population, the SF-12 PCS has been
found to be able to differentiate women with and without knee
osteoarthritis (P < 0.043), and the SF-12 MCS has been found to
be able to differentiate men with and without knee osteoarthritis
(P < 0.02) (84). However, among Danish patients with rheumatoid
arthritis, the SF-12 was unable to differentiate between groups
based on disease severity and treatment options (73).
Responsiveness. There is limited information on the responsiveness of the SF-12 in rheumatic conditions. There is some evidence among those attending a spinal clinic with back pain (77),
with a large ES for SF-12 PCS (ES = 0.82) and a small ES for SF-12
MCS (ES = 0.37) observed in patients whose self-reported back
pain became much better after 3 to 6 months of follow-up. Similarly, small ESs for SF-12 PCS and MCS (ES = −0.46 and −0.21,
respectively) were observed in patients whose self-reported back
pain became much worse. The SF-12 has also been shown to
be able to discriminate between patients with rheumatoid arthritis
of the hands/wrists who have high pain and those with low pain
(PCS ES = 0.81 and MCS ES = 0.33) (78). In addition, the responsiveness of the SF-12 to a wide range of treatments and programs
for musculoskeletal conditions has been reported (85–95).
Minimally important differences. There are few investigations of MIDs for the SF-
12 in rheumatic conditions, and
findings are variable depending on the patient group and methodological approach. Among patients having undergone total
knee arthroplasty, a minimal clinically important difference (MCID)
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value of 5 has been suggested for the PCS using a distribution-
based method (half the SD of outcome change scores) (96)
and a value of 4.5 to 4.8 has been suggested using an anchor-
based method (with patient-perceived pain relief and functional
outcomes as the external criterion) (97). Among patients with subacute and chronic low back pain, a value of 3.29 for PCS scores
and 3.77 for MCS scores has been suggested based on four
different anchor methods (with self-reported health status as the
external criterion) (98).
More recently, Clement et al (99) recommended an MCID of 1.8
for the PCS after total knee arthroplasty for comparing group outcomes and a minimal important change of 2.7 for ensuring a clinical
difference has been observed among a cohort of patients (based
on patient-perceived improvement in quality of life as the external
criterion). The MCS was found not to be an appropriate measure
for assessing the group effects of total knee arthroplasty because
the MCID and MID did not reach statistical significance. To assess
whether or not an individual patient has experienced change, Clement et al (99) recommended a minimal detectable change (MDC)
of 8.9 for the PCS and an MDC of 13.8 for the MCS (based on a
distribution method using the SEM, and the MDCs should therefore
be independent of the type of intervention).
Generalizability. The SF-
12 has been shown to have
good applicability across varying populations, including those with
rheumatic conditions.
Use in clinical trials. The SF-12 has been used as an
outcome measure in clinical trials to evaluate the efficacy of a
broad range of interventions for rheumatic conditions, including
pharmacological treatment for osteoarthritis of the hip, knee, and
hand (72,89,100,101); hydrotherapy treatment for osteoarthritis
(86) and fibromyalgia (85); Tai Chi for hip or knee osteoarthritis
(87); hand exercises for rheumatoid arthritis (102); foot orthoses
for rheumatoid arthritis (103); self-management for fibromyalgia
(91,104); surgical procedures, eg, total hip arthroplasty (105–107)
and total knee arthroplasty (108–111); and postsurgical rehabilitation (exercise following total knee arthroplasty) (112).

Critical appraisal of overall value to the
rheumatology community
Strengths. The SF-
12 is brief, appears to adequately
reproduce the two summary scores of the SF-36, and is available in many languages. It is especially suitable when comparisons between disease groups or with the general population are
required. Availability of population norms also provides context
for score interpretation. It can differentiate between levels of disease severity in rheumatic conditions and between people with
and without rheumatic conditions and can respond to treatment-
related changes in the health status of people with rheumatic
conditions.
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Caveats and cautions. Because more items permit better
representation of each domain, the domains are best represented
by the SF-36. Therefore, the most useful measures derived from
the SF-12 are the two aggregate summary measures: the PCS
and MCS. In contrast to the extensive SF-36 literature, the psychometric properties of the SF-12 have been less well studied in
rheumatic conditions. 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 also limited evidence of its responsiveness to treatment-related changes in the
health status of people with rheumatic conditions.
Clinical usability. Psychometric evaluation of the SF-
12 does not support interpretation of scores to make decisions
for individuals and, thus, limits its clinical use. However, the SF-
12 may have satisfactory ability to detect treatment-related effects
at a group level.
Research usability. The SF-12 is a suitable measure for
large group studies (greater than n = 500) in which information on
the SF-36 PCS and MCS is required to measure health status and
for monitoring health outcomes over time (65). Low respondent
and administrative burden and the availability of multiple modes of
administration, including online administration, support the usability of the SF-12 in research settings. However, licensing costs can
limit its use in low-budget studies.

NOTTINGHAM HEALTH PROFILE
Description
Purpose. The NHP is a generic health profile designed
for measuring perceived health status and its impact on daily life
(113). It provides a profile of an individual’s perceived emotional,
social, and physical health and is intended for use in the general
population as well as in clinical settings (114).
Content or domains. The NHP has two parts. Part 1 covers six domains of functioning that are expected to be affected by
ill health, including physical mobility, energy, sleep, pain, social isolation, and emotional reactions (113). Part 2 measures the impact
of ill health on the areas of daily life that are expected to be most
often affected by health (113). The two parts of the NHP can be
used together or separately, with Part 1 most frequently used on
its own. This review will focus on Part 1.
There is no clear information within the NHP development literature on whether an explicit conceptual framework was used to
guide the development and evaluation of this questionnaire. Items
for the NHP were derived from interviews of 768 individuals with a
range of acute and chronic health conditions (115). The interviews
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produced 2200 statements describing the typical effects of ill
health (social, psychological, behavioral, and physical). The statements were tested on their ability to differentiate between degrees
of impairment and between physical and mental health conditions
(116). Following additional review of item content, 38 statements
that were easy to understand, unambiguous, and easily answerable using a yes/no response format were included in the final version of the NHP Part 1 (116). No further specific information on the
characteristics of the participants in the studies of item refinement
and selection is available.
Number of items. The NHP Part 1 has 38 items, including 3 energy items, 8 pain items, 9 emotional reactions items,
5 sleep items, 5 social isolation items, and 8 physical mobility
items. Part 2 has seven items that cover the impact of health on
paid employment, ability to do jobs around the house, social life,
family relationships, sex life, hobbies, and vacations/holidays (114).
Response options/scale. Responses to the NHP Parts 1
and 2 are scored on a dichotomous yes/no scale.
Recall period for items. Respondents are asked to identify whether each statement applies to them at the moment. If
unsure, the respondents are instructed to select an answer that
is most true at the moment.
Cost to use. The use of the NHP incurs a small administrative
fee for noncommercial studies, and there is a license fee for commercial use. Any inquiries should be sent to gr@galen-research.com.
To facilitate the processing of inquiries, Galen Research requests that
emails requesting information about the NHP include a short summary or protocol of the study, along with any funding information.
How to obtain. Current copyright of the NHP is held by
Galen Research (http://www.galen-research.com/measures-database/), and a sample copy of the NHP can be obtained by
contacting Galen Research customer service (gr@galen-research.
com). The first page of the NHP can also be viewed at http://www.
galen-research.com/content/measures/NHP%20UK%20-%20Fir
st%20page%20sample.pdf.

Practical application
Method of administration. The NHP is designed for
self-administration but has also been administered through face-
to-face interviews (113,117,118). The most common mode of
administration is paper and pencil format.
Scoring. A scoring algorithm is available with the purchase of
the questionnaire. Scores for each of the six domains in Part 1 are
computed by summing weighted values assigned to each positive
response. The weights were derived using Thurstone’s method of
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paired comparisons from interviews of 1200 patients and members of the general public (119). The sum of the weighted scores
is 100 for each domain, 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 (115). Only domain scores are
calculated for Part 1, with no overall score. The seven statements
in Part 2 are only intended to be administered to individuals who
have a health condition. Part 2 items are unweighted, with the
number of “yes” responses added to produce a score that ranges
from 0 to 7 (116). Part 2 items can also be reported as the proportion of individuals who selected a “yes” response on a given
item (120).
Score interpretation. The scores on NHP Part 1 represent the severity of perceived dysfunction in each domain of functioning and range from 0 (best health state) to 100 (worst health
state) (114).
At least two large-scale studies have been carried out to
develop norms for the NHP Part 1 according to sex, age, and
socioeconomic status. The participants in the first study were
2192 individuals drawn from a register of a general practice near
Nottingham in the United Kingdom (121). The participants in the
second study were 1753 employees of a large company (120).
Both studies utilized postal surveys to collect data and had reasonable response rates: 68% (2173 usable questionnaires returned of
3200 posted) and 58% (1753 usable questionnaires returned of
3000 posted) in the first and second studies, respectively (120).
Additional information on normative studies and normative data
can be found in the NHP user’s manual (122).
Respondent time to complete. The NHP has a low
respondent burden, with an estimated completion time of 5 to
10 minutes for Part 1 (29). Although information on usability of
NHP in rheumatic conditions settings has not been reported, in a
field-testing study of the Hungarian NHP among 29 patients with
chronic kidney disease, the average NHP completion time was
6.4 minutes (SD 2.9 minutes) (123).
Administrative burden. Scoring and administration
instructions are self-explanatory and require no specific training.
The administrative burden of the NHP in rheumatic conditions has
not been evaluated specifically. A study of feasibility of the German
NHP in nursing home residents reported an average of 12.6 (SD
+6.0) minutes to complete data collection through a face-to-face
interview (118).
Translations/adaptations. The NHP was initially developed in English (United Kingdom) and is now available in 28
languages and/or cultural adaptations, including an Australian
English adaptation (124) and translations and adaptations into
Greek (125), French (126), Danish (127), Swedish (128), Dutch
(129), Hungarian (123), and Spanish (130). An extended list of
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translations and adaptations is available at http://www.galen-resea
rch.com/measu
res-datab
ase/. It should also be noted that
cautions have been previously raised about the cross-
cultural
comparability of item weights (126,130), which could potentially
impact the applicability of the NHP in multicountry settings or the
comparability of scores obtained from the questionnaire’s different
translations and adaptations.
Short forms. Two shorter unidimensional versions of the
NHP have been developed: the NHP index of Distress (NHPD)
and the Spanish NHP short version. The NHPD utilizes 24 of the
38 NHP Part 1 items and was designed to enable the calculation
of quality-adjusted life years (QALYs) (131). The NHPD calculation
omits the eight items comprising the physical mobility section and
an additional six items that have been deemed not relevant to
hospitalized patients (131). The NHPD showed evidence of unidimensionality and construct validity, evaluated through the application of Rasch modeling, in patients with Parkinson’s disease and
patients with peripheral arterial disease (132). However, thus far,
the NHPD does not appear to have been utilized or evaluated in
rheumatic conditions.
The 22-item short version of the Spanish NHP has been
derived through the application of Rasch modeling to a sample
of 9419 individuals from the general population and clinical settings (including 1243 individuals with musculoskeletal conditions).
The resultant measure contains 11 physical and 11 psychological
items that can be scored as separate scales or used together as
an overall score (133).

Psychometric information
Floor and ceiling effects. Although the NHP was initially
developed for use in the general population, the items in Part 1
represent severe health-related problems (115). Hence, it is not
surprising that subsequent applications of the NHP identified either
pronounced ceiling or floor effects. Among community-
dwelling
individuals aged 65 years and older, ceiling effects were present for
all domains, ranging from 38% for physical mobility to 68% for social
isolation (134). There was a decrease in ceiling effects with age in all
dimensions, and no substantive floor effects were observed in this
study population. Conversely, in a sample of 409 outpatients visiting a hospital for medical examinations, floor effects were present
for all domains, ranging from 44% (sleep) to 84% (social isolation)
(38). Ceiling effects were negligible and ranged from 0.2% (social
isolation) to 7% (energy) (38). Both ceiling and floor effects were
observed in a study of 60 patients with hereditary neuromuscular
disease (43% wheelchair users) (135). Only the physical mobility
(9%) and pain (11%) domains were relatively free from ceiling effects
in this population, with substantive ceiling effects recorded for the
pain (37%), emotional reactions (40%), social isolation (59%), and
sleep (71%) domains and substantive floor effects for the energy
(27%) and physical mobility (33%) domains (135).
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Reliability. Internal consistency. A limited number of
studies have examined the internal consistency of the NHP
in rheumatic conditions and have reported mixed results. The
internal consistency of the NHP pain domain was found to be
acceptable in a sample of 160 people with rheumatoid arthritis
(Cronbach’s α of 0.83 or more) (136). In another study, conducted with a sample of 116 patients with rheumatoid arthritis,
the internal consistency of the NHP energy, physical mobility, and pain domains was evaluated and was reported to be
acceptable for the physical mobility (Cronbach’s α = 0.82) and
pain (Cronbach’s α = 0.77) domains but not for the energy
domain (Cronbach’s α = 0.63) (137). Among wheelchair-
dependent individuals (including 30 with rheumatoid arthritis),
the internal consistency of the physical mobility and social
isolation domains was suboptimal (Cronbach’s α = 0.69 and
0.64, respectively) but was good for the remaining domains
(Cronbach’s α of 0.76 or more) (138).
In the general population, the sleep (Cronbach’s α = 0.67) (38)
and social isolation (Cronbach’s α = 0.65-0.66) (38,139) domains
have been reported to have internal consistency slightly below the
lower limit of 0.70 recommended for group assessment. Internal
consistency of the remaining domains was reported to be acceptable in at least two population-based studies (38,139) (Cronbach’s
α of 0.71 or more).
Test-retest reliability. Test-
retest reliability of the NHP in
rheumatic conditions has been previously evaluated, although a
number of studies utilized Pearson’s or Spearman’s correlation
coefficients to assess test-retest reliability (114,120,128). Both
of these coefficients provide a suboptimal indication of temporal
stability because of their inability to capture systematic changes
in scores over time, thereby potentially overestimating the true
test-retest reliability of a measure.
Studies that used ICCs to assess test-retest reliability of NHP
reported mixed results. In a sample of 49 employed individuals
with stable musculoskeletal disorders, 3-week test-retest reliability of NHP domains was satisfactory, ranging from 0.76 (physical mobility) to 0.87 (pain) (140). On the other hand, in a study of
116 individuals with stable rheumatoid arthritis, test-retest reliability was acceptable for physical mobility (ICC = 0.73), borderline for
pain (ICC = 0.68), and suboptimal for energy (ICC = 0.53) (137).
However, the study by Bouchet et al (137) used a test-retest interval of 1 year, thus the results might reflect real change in the NHP
domains over time.
Validity. Face/content. The NHP appears to have good
face validity as a measure of perceived health, with all items
referring to an aspect of health. The NHP covers a broad range
of health-related functions (physical abilities, pain, and sleep)
that could be expected to be affected in rheumatic conditions. In the development of the NHP, items were derived from
patient interviews, thus increasing the relevance of questionnaire items to patients. However, the content validity of the
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NHP in rheumatic settings has only been evaluated for low
back pain and was found to be low for capturing core outcomes (42).
Construct. Factorial validity of the NHP Part 1 has not been
evaluated in rheumatic conditions and received limited support in
community settings (141). At least three studies examined construct validity of the NHP in rheumatoid arthritis. Although interpretation of results of these studies is hampered by the absence
of clear convergent and discriminant validity hypotheses, broadly, as might be expected, the physical mobility, pain, and energy
domains show stronger correlations with disease-specific measures (including grip strength, pain, stiffness, the Ritchie Articular
Index, the HAQ, and the Modified Disease Activity Score) than
emotional reactions, social isolation, and sleep do (142). The
emotional reactions domain was also moderately correlated with
the Beck Depression Inventory (r = 0.54; P < 0.001) (142), supporting convergent validity of this domain.
Construct validity of the NHP was also examined in at least
two studies involving patients with knee osteoarthritis, with the
results lending mixed support for the convergence between its
physical domains and disease activity measures. In a sample of 50
outpatients, all domains of the NHP were reported to have strong
and significant correlations (r of 0.9 or more; P < 0.01) with the
range of motion and the Kellgren-Lawrence score (143). However,
in an earlier study involving 140 individuals with knee osteoarthritis,
only the energy and physical mobility domains were weakly correlated with either the Kellgren-Lawrence or range of motion scores
(r of 0.31 or less; P < 0.01), whereas the remaining domains were
uncorrelated with disease activity measures (144).
Support for the known-groups validity of NHP is more consistent, with the evidence to support the ability of the NHP to differentiate people with rheumatoid arthritis from community-dwelling
adults in good health (142,145) and from patients with other
chronic diseases (145,146). The NHP was also able to differentiate individuals with osteoarthritis from healthy controls (143,144)
and between individuals with and without fibromyalgia (147).

Studies that have compared responsiveness of the NHP with
that of other questionnaires indicate that the NHP may not be as
sensitive to change as other instruments that measure similar concepts. In one study, the ability of the NHP to detect self-reported
improvements in the health status of individuals with rheumatoid arthritis was compared with that of one generic (Functional
Limitations Profile) and two arthritis-specific (the Arthritis Impact
Measurement Scales and the HAQ) questionnaires (149). The
NHP had the lowest ability to detect self-reported change in physical mobility (ES = 0.27), pain (ES = 0.38), and emotional reactions
(ES = 0.59), with only small to moderate changes recorded. Standardized ESs for other questionnaires measuring similar concepts
were moderate to high, ranging from 0.69 to 0.83. In the social
domain, the NHP (ES = 0.24) was worse at detecting change than
the Functional Limitations Profile (ES = 0.60) but better than the
Arthritis Impact Measurement Scales (ES = 0.06). Similarly, in a
study of individuals with a range of musculoskeletal disorders who
were attending injury rehabilitation clinics, the NHP showed small
to moderate changes (ESs ranged from 0.32 [sleep] to 0.57 [pain])
on all domains except emotional reactions (ES = 0.18) (140).
The magnitude of changes was generally comparable with those
recorded for the Duke Health Profile, the Sickness Impact Profile,
and the SF-36, although SF-36 recorded a larger standardized
change in pain (ES = 0.99) than the NHP (ES = 0.57).

Responsiveness. Information about the ability of the NHP
to detect change in rheumatic conditions is limited and does not
consistently support the responsiveness of individual domains.
Most of the information about the responsiveness of the NHP
comes from observational studies, and the ability of this questionnaire to detect intervention effects in rheumatic conditions is
currently not known. In a longitudinal study of recovery among
patients with hip fracture, physical mobility (ES = 0.61) and pain
(ES = 0.55) showed moderate improvement, and social isolation
showed a small improvement (ES = 0.21) at 1 month postfracture
compared with 1 week postfracture. At 4 months, improvements
were large in physical mobility (ES = 1.48) and pain (ES = 0.95) and
were small in sleep (ES = 0.35) and energy (ES = 0.37) (148). No
clinically meaningful improvements were recorded for the remaining domains of the NHP at either 1 or 4 months postfracture.

Use in clinical trials. Examples of the uses of the NHP
in randomized controlled trials in rheumatic conditions include
evaluation of Kinesio taping versus sham taping (150) and self-
administered superficial local heat versus cold (151) in knee osteoarthritis and exercise interventions in fibromyalgia (152,153). In
all of these trials, the NHP was utilized as a measure of HRQOL,
despite its intended use as a measure of perceived health.

Minimally important differences. No information on
MIDs for the NHP is currently available.
Generalizability. The presence of floor effects in populations with high levels of disability and ceiling effects in relatively well
populations indicate that the utility of the NHP might be optimal in
population groups with moderate levels of health impairment. Additionally, most psychometric studies of the NHP in rheumatic conditions settings were undertaken with individuals with rheumatoid
arthritis or osteoarthritis, and information on the functioning of this
questionnaire in other rheumatic populations is currently limited.

Critical appraisal of overall value to the
rheumatology community
Strengths. Being a generic measure, the main advantage of
the NHP is that it can be used to compare the impact of rheumatic
conditions with that of other illnesses or with the general population. The NHP is available in a number of languages and cultural
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adaptations, which facilitates its applications in multicountry
and multicultural settings. Other strengths of the NHP include its
relative brevity and ease of administration and scoring; its items
are easy to understand, there is an unambiguous response scale,
and population norms are available. The NHP domains are also
intended to be independent of each other, and therefore researchers can select and administer only those domains that are relevant
to their study aims.
Caveats and cautions. Although studies assessing construct validity of the NHP generally produce favorable results, the
strongest support exists for the convergent validity of the physical
domains of the NHP and known-groups validity in rheumatology
settings, with limited information on factorial validity. Consistently suboptimal internal consistency and test-retest reliability of
some domains (emotional reactions and social isolation) raise
doubts about the reproducibility and measurement precision of
the NHP in rheumatic conditions. Although the NHP is available
in several translations and cultural adaptations, the NHP item
weights tend to differ between countries, and this has the potential to affect the meaning of domain scores, and, consequently,
the cross-cultural comparability of the NHP. Furthermore, the NHP
appears to be less sensitive to change than other generic health
status measures, and there is currently no information on what
constitutes the MID for the NHP domains.
Clinical usability. The NHP is easy to use and score.
Part 1 can be used to derive a moderately detailed picture of the
patient’s current health, and responses to Part 2 could serve to
flag areas for further assessment of disease impact. However,
financial costs associated with the use of the NHP could limit its
usefulness in clinical settings.
Research usability. Sensitivity to change of the NHP is
lower than that of other instruments measuring similar aspects
of health; thus its use in longitudinal studies and clinical trials is
less assured. As a measure of general health, the NHP may be of
greater interest in epidemiologic research, although ceiling effects
in well populations may limit its usefulness in population-based
studies.

WORLD HEALTH ORGANIZATION QUALITY OF
LIFE SHORT VERSION INSTRUMENT
Description
Purpose. The WHOQOL-BREF is a non–disease-specific
quality of life measure that forms part of a suite of instruments
developed by the WHOQOL Group (154). The WHOQOL instruments provide a broad profile of an individual’s life rather than
health status or HRQOL and were developed to enable a cross-
cultural assessment of quality of life by considering an individual’s
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beliefs, life situation, and environmental context (155,156). The
WHOQOL-BREF also uniquely considers the degree of satisfaction with aspects of an individual’s life and health that are relevant
to rheumatology settings.
Content or domains. The instrument covers the following
four domains: physical health, psychological, social relationships,
and environment.
The WHOQOL-BREF was derived from the longer WHOQOL-100 quality of life instrument, using data from 15 international collaborating centers (156).
Number of items. The WHOQOL-BREF contains 26 items
relating to overall quality of life and general health.
Response options/scale. Each item uses a five-point Likert scale, with endpoint descriptors ranging from either very poor
to very good, from very dissatisfied to very satisfied, from not at
all to an extreme amount, from not at all to extremely, from not at
all to completely, from very poor to very good, and from never to
always, depending on the individual item.
Recall period for items. Items 1 and 2 assess overall
quality of life and overall satisfaction with one’s health and do not
specify a recall period. Items 3 to 26 use a 2-week recall period.
Cost to use. There is no cost associated with the use of the
WHOQOL-BREF.
How to obtain. The United States English version of the
instrument and scoring syntax can be freely obtained after completing a user agreement (http://depts.washi
ngton.edu/seaqo
l/
WHOQOL-BREF). Translated versions can be obtained by contacting the WHOQOL instrument coordinator (whoqol@who.int).

Practical application
Method of administration. The WHOQOL-BREF instrument can either be self-
administered or administered by an
interviewer.
Scoring. A score for each of the four WHOQOL-
BREF
domains is obtained by summing the item responses within each
domain and then calculating the mean. Raw domain scores are
transformed to a 4 to 20 scale but may also be converted to a 0 to
100 scale. Domain scores can also be generated using an SPSS
syntax file, which is available on request (154).
A score cannot be calculated when more than 20% of the
items have missing responses (154). When responses to two
items or fewer within a domain are missing, the missing response
can be substituted with the mean of the remaining items within
the domain. When more than two items are missing, the domain
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score is generally not calculated (except for the three-item social
relationships domain, for which calculation is only recommended if
there is one missing item response or no missing responses). The
social relationships domain is known to have issues with missing
data, which likely reflects the inclusion of an item concerning sexual relationships. Only items 3 to 26 are used in the calculation of
domain scores.
Score interpretation. The WHOQOL-
BREF domain
scores are positively scaled, with higher scores indicating a higher
quality of life for that domain.
Age-and sex-adjusted normative domain scores are available for 23 countries from a large psychometric evaluation involving over 11 000 people (156). Country-specific population norms
are also available for some countries (eg, Thailand, Israel, India,
Australia, India, Panama, the United States, the Netherlands, Croatia, Japan, Zimbabwe, Spain, the United Kingdom, Russia, and
France) (154,157).
Respondent time to complete. Administration of the
WHOQOL-BREF is generally time efficient, with one study of 751
randomly selected people in Brazil reporting a mean completion time of only 8 minutes (158). A WHOQOL-BREF validation
study involving 1200 people from an elderly Taiwanese community found response times to range from 4 to 20 minutes (mean
of 11 minutes) (159). Electronic administration does not appear
to greatly reduce respondent time. A cross-sectional study of
98 elderly people in Brazil found mean respondent times of the
Web-based WHOQOL-BREF to only be 33 seconds shorter than
the paper version (mean of 12 minutes and 9 seconds) (160).
WHOQOL-
BREF studies undertaken in rheumatic conditions
have not reported completion times (161).
Administrative burden. There is minimal administrative
burden associated with using the WHOQOL-BREF. Interviewer-
administered times in a study of elderly members of a Taiwanese
community ranged from 8 to 32 minutes (mean of 15 minutes)
(159). Administration instructions are outlined in the WHOQOL-
BREF manual and are easy to follow (154). No specific software
is required to administer the WHOQOL-BREF, and a clear scoring
algorithm is provided in the user manual.
Translations/adaptations. The WHOQOL-
BREF has
been translated into 19 different languages, and a list of translated
language versions can be obtained by emailing the WHOQOL
Group (whoqol@who.ch). Cross-cultural equivalence was evaluated in a pilot study of the Somali version of the WHOQOL-BREF
involving 303 Somali refugees in the United States. This study
involved pretesting a direct translation of the original WHOQOL-
BREF on a smaller sample of three non–English-speaking Somali
individuals. Following their feedback, some items were reworded
and compared with the original WHOQOL-
BREF to maximize
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equivalence (162). Concerns have been raised regarding the sensitive nature of one of the items in the social relationships domain
regarding sexual activity (163,164), with greater missing data for
this item reported in one Bangladeshi study (164). This has implications for the cultural appropriateness of this item in settings
where sexual relationships are less openly discussed.
Short forms. A shortened five-
item version of the
WHOQOL-BREF (the WHOQOL-5) has also been described in the
literature (165) but does not appear to have undergone extensive
psychometric evaluation.

Psychometric information
Floor and ceiling effects. Overall, floor effects were minimal in studies evaluating the WHOQOL-BREF questionnaire. In
one study that assessed patients undergoing hip or knee replacement surgery, negligible floor effects for the WHOQOL-BREF were
reported preoperatively (0%-2.2%; n = 279) and at 3 months
postoperatively (0%-1.4%; n = 74) (166). Although other studies
on the WHOQOL-BREF in rheumatic conditions are limited, in a
study involving elderly people with various health conditions in
Taiwan, Hwang et al reported floor effects ranging from 0.0% to
0.3% across the four domains (159).
Likewise, ceiling effects were also found to be minimal for the
WHOQOL-BREF. Ackerman et al (166) reported negligible to low
ceiling effects for patients undergoing joint replacement surgery
across all domains, ranging from 0% to 9% at baseline and from 0%
to 8.1% at 3 months. Low ceiling effects were detected across all
domains (0.0%-0.8%) in the Taiwanese study of elderly people (159).
Reliability. Internal consistency. In a study involving people undergoing joint replacement surgery for arthritis, good internal consistency was reported for the WHOQOL-BREF, with all
domains demonstrating a Cronbach’s α of 0.70 or more (166).
Only one study, which involved 214 patients with rheumatoid
arthritis, reported poor internal consistency for the social relationships domain, with an α of 0.64 (161).
More broadly, the WHOQOL-BREF has been shown to have
good internal consistency in the community-based samples. A
study involving 4628 people in the United Kingdom with and without a range of health conditions (including arthritis) also reported
high internal consistency (Cronbach’s α = 0.92) (167). Similarly, a
cross-sectional Brazilian study of quality of life involving 278 older
people (mean age of 64 years) reported an overall Cronbach’s α of
0.83 (168). Another study assessing the psychometric properties
of WHOQOL-BREF in 1316 Singaporean adults reported a Cronbach’s α of 0.70 or more for all domains (169).
Test-retest reliability. Evidence of test-
retest reliability for
the WHOQOL-BREF among people with rheumatic conditions
is limited, with only one study involving patients with rheumatoid
arthritis. This study found that the WHOQOL-BREF had good
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temporal stability (mean test-retest interval of 3.5 days), as indicated by high ICCs for the physical health (ICC = 0.79), psychological (ICC = 0.86), social relationships (ICC = 0.91), and
environment (ICC = 0.72) domains (161). Similarly, good test-
retest reliability of the WHOQOL-BREF has been demonstrated
for other chronic conditions. In a study of 199 individuals with
traumatic brain injury, test-retest reliability was acceptable across
the physical health (ICC = 0.86), psychological (ICC = 0.95), social relationships (ICC = 0.74), and environment (ICC = 0.90)
domains over a 2-week interval (170). In another study involving 39 individuals with depression, excellent test-retest reliability
(1-week test-retest interval) was reported, with an ICC score of
0.92 for the overall score based on 26 items (171). However, ICC
scores for each domain were not reported.
Validity. Face/content. The WHOQOL-
BREF has good
face validity for the assessment of quality of life in rheumatic
conditions given its ability to broadly address the physical health,
psychological, social relationships, and environmental aspects
of health. Content validity is also supported by the relatively low
prevalence of floor and ceiling effects, highlighting the questionnaire’s ability to capture a wide continuum of health states.
Construct. Factorial validity of the WHOQOL-BREF is yet
to be evaluated in those with rheumatic conditions. Convergent validity was generally demonstrated for the WHOQOL-
BREF, although there is limited evidence from rheumatology
studies. Coulbourn et al found a significant correlation between
higher disability weight (derived from the Global Burden of Disease 2004 study) and lower scores on all the domains of the
WHOQOL-BREF (172). The WHOQOL-BREF has also demonstrated good correlation with other health measures, including
the General Health Questionnaire-28 and Life Satisfaction Index
(173). However, a Brazilian study with older adults found there
to be only a fair correlation between WHOQOL-BREF and SF-36
scores (Pearson’s r of 0.6 or less) (168).
In studies comparing quality of life between those with musculoskeletal disease and healthy populations, WHOQOL-BREF
scores differentiated between the two groups. A prospective
study of 76 patients with adhesive capsulitis and 72 healthy
controls also found between-group differences in the WHOQOL-
BREF physical health, psychological, and environmental domain
scores (174). Other studies also support known-
groups validity of the WHOQOL-BREF, with significantly higher quality of life
scores reported for patients in relatively good health versus those
in poorer health (158,159,172,173,175,176).
Responsiveness. The evidence regarding the responsiveness of the WHOQOL-BREF in rheumatic conditions is mixed. A
study involving patients with rheumatoid arthritis reported moderate to high responsiveness for the WHOQOL-BREF domains,
with acceptable SRMs reported for the physical health (1.05) and
psychological (0.59) domains and suboptimal SRM values for the
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social relationships (0.46) and environment (0.50) domains (161).
The SRM for the WHOQOL-BREF physical health domain was
found to be higher than that of the disease-specific HAQ, indicating that the WHOQOL-BREF can detect changes in quality of life
among people with rheumatoid arthritis (161).
In contrast, studies using the relative efficiency (RE) approach
to assessing responsiveness have found the WHOQOL-BREF to
be less responsive to change than disease-specific instruments.
A study involving patients undergoing hip or knee replacement
surgery reported the WHOQOL-
BREF domains to have low
to moderate responsiveness compared with the disease-specific
WOMAC scales. RE values ranged from 0.01 for the social relationships domain to 0.50 for the physical health domain; in comparison, RE values ranged from 0.66 for the WOMAC stiffness
scale to 1.00 (assigned as the reference) for the WOMAC physical
function scales (166). A similar pattern was seen for the ESs, with
smaller values reported for the WHOQOL-BREF domains (0.13-
0.98) than for the WOMAC scales (1.24-1.69) (166). However, in
that study, the WHOQOL-BREF physical health domain demonstrated a larger ES than other generic measures (including the
AQoL and the Kessler Psychological Distress Scale) and an equivalent ES to that reported for the Modified HAQ.
Minimally important differences. A minimally important difference for the WHOQOL-BREF instrument has not been
reported for people with musculoskeletal conditions or for general
populations.
Generalizability. Although the psychometric properties
of the WHOQOL-BREF have not been well studied in rheumatic
conditions, the questionnaire has promise for use as a measure
of quality of life in rheumatic conditions. The concepts covered
by the WHOQOL-BREF are broadly applicable to most rheumatic
conditions, and there appear to be no floor or ceiling effects, indicating that this measure can be used with both severely and mildly
impacted patient groups.
Use in clinical trials. The WHOQOL-BREF has been used
to evaluate quality of life outcomes in at least one relevant randomized controlled trial. The study investigated the use of assistive
devices for hand osteoarthritis compared with the provision of
written information (177).

Critical appraisal of overall value to the
rheumatology community
Strengths. The WHOQOL-BREF demonstrates good convergent validity and is able to measure non–disease-specific quality of life. Translated versions, as well as population norms for a
range of countries, are available. From the limited rheumatology
studies, the WHOQOL-BREF appears to be a reliable (with the
exception of the social relationships domain) and reasonably
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responsive (particularly the physical health domain) measurement
tool. It is free to use and is easy to administer and score.
Caveats and cautions. Although the WHOQOL-BREF has
been extensively validated in general populations internationally, the
literature is still limited regarding the psychometric properties of the
WHOQOL-BREF in rheumatic conditions. There are also concerns
about the low internal consistency reported for the social relationships domain, and this likely relates to the few items contained
within this domain and likelihood of missing data. No MIDs have
been reported for rheumatic conditions or for general populations,
and hence the utility of the WHOQOL-BREF for assessing change
in quality of life in longitudinal studies is currently not known.
Clinical usability. In clinical settings, the WHOQOL-BREF
offers a method of measuring overall quality of life that can be
compared with available population norms. Although it contains
26 items, reports indicate that these can be completed relatively
quickly. It can be completed independently or with assistance in
numerous translated versions.
Research usability. In research settings, the WHOQOL-
BREF can be used to measure overall quality of life, providing
complementary information to disease-
specific measures. The
low administrative burden regarding accessing the instrument and
generating domain scores further supports its research usability.
The WHOQOL-BREF is easy to administer and score and is freely
available, which may enhance its appeal for low-budget studies.

PROMIS GLOBAL HEALTH
Description
Purpose. The PROMIS-GH is a generic health status measure that was developed by the PROMIS initiative. The initiative was
established in the United States in 2004 with the aim to standardize the assessment of patient-reported outcomes (PROs) by
developing and validating item banks on mental, physical, and
social domains of health (178).
The original PROMIS-GH, version 1.0, has been updated
over the years, and it is recommended that the most recent version be used (currently version 1.2). According to the PROMIS-GH
scoring manual (http://www.healthmeasures.net/index.php?optio
n=com_instruments&view=measure&id=778&Itemid=992), the
PROMIS Adult Global version 1.0 and version 1.1 are identical
except for minor revisions of wording for one item. The PROMIS
Adult Global version 1.2 was revised to enable automatic item
response theory (IRT) scoring, which included revision of reverse-
scored items to ensure uniform direction of scoring. Of note, most
studies summarized in this review did not provide information on
the version used. Where it was available, the version number is
stated.
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Content or domains. PROMIS-GH contains the following two scales: global physical health (GPH) (four items) and
global mental health (GMH) (four items). It also contains two additional single items that assess general health and satisfaction
with social roles. The authors of the original paper recommend
producing scores for the GPH and GMH scales and scoring the
other two items as single items (179). Therefore, although some of
the studies included in this review undertook analyses on a total
PROMIS-GH score, we only focus on the two domain scores.
During the first PROMIS wave, 11 item banks were developed
along with the 10-item PROMIS-GH. Respective PROMIS measures generally consist of items from existing PRO instruments, but
PROMIS investigators also wrote new items to complement the
initial item pools. Patient input was not sought during the item
development process, but patient interviews were undertaken
on the PROMIS response options. Furthermore, both experts
and patients reviewed the items before the quantitative evaluation and calibration of the final item banks (178). Although most
PROMIS measures capture specific, unidimensional constructs,
including emotional distress, fatigue, or physical function, the
PROMIS-GH is intended to combine global health items from
the different PROMIS domains to provide a global assessment of
overall health status (178,179).
Number of items. The PROMIS-GH consists of 10 items.
Response options/scale. Responses are scored on a
Likert-type scale. Five-category response scales are used, except
in the case of average rating of pain, which is rated from 0 (no
pain) to 10 (worst pain imaginable). Of the remaining nine items,
six (general health, general quality of life, general physical health,
general mental health, satisfaction with social activities and relationships, and degree of carrying out usual activities and roles)
are scored from excellent to poor, one (ability to carry out physical activities) is scored from completely to not at all, one (bother
with emotional problems) is scored from never to always, and one
(average fatigue) is scored from none to very severe.
Recall period for items. No recall period is specified for
the first seven items (ie, general health, general quality of life, general physical health, general mental health, satisfaction with social
activities and relationships, degree of carrying out usual activities
and roles, and ability to carry out physical activities). The recall
period for the remaining three items (ie, items related to bother
with emotional problems, average fatigue, and average pain) is
the past 7 days.
Cost to use. All English and Spanish PROMIS measures are
publicly available for individual, not-for-profit use without licensing or royalty fees. Commercial users must seek permission to
use, reproduce, or distribute measures. Integration into proprietary technology requires written permission. For more information,
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please visit http://www.healthmeasures.net/explore-measurementsystems/promis/obtain-administer-measures and see http://
www.healthmeasures.net/images/LearnMore/Pricing_Info/Health
Meas u res__Overv i ew_of_Free_and_Fee-Based_Servi c es__
v1.6__Final__101618.pdf.
How to obtain. A pdf version of the PROMIS-
GH version 1.2 may be downloaded from HealthMeasures at http://
www.healthmeasures.net/index.php?option=com_instrument
s&view=measure&id=778&Itemid=992.
For any queries regarding the PROMIS-GH version 1.2, prospective users can contact HealthMeasures (help@healthmeasures.net).

Practical application
Method of administration. The PROMIS-GH is available
as e-version or paper and pencil version. All PROMIS measures
are intended to be completed by the respondent. If respondents
are unable to answer (eg, people with cognitive or communication
deficits), a proxy can report on their behalf.
Scoring. PROMIS measures use standardized scoring
based on IRT, by which individual items are linked to an underlying
latent trait using information on the amount of a trait represented
by an item. PROMIS scores are reported in the T score metric
(population mean 50, SD ±10). The mean is based on a United
States general population sample, drawn to be representative
of age, sex, and race distribution from the 2000 United States
Census (178,180). It is recommended that the PROMIS-GH be
scored by using the HealthMeasures scoring service or one of
the data collection tools (eg, assessment center or Research
Electronic Data Capture [REDCap] autoscore). Alternatively, simple summed raw scores of the GPH and GMH scales (respective
score range: 4-20) can be converted to T scores using lookup
tables that are provided in the PROMIS global scoring manual
(http://www.healthmeasures.net/index.php?option=com_instr
uments&view=measure&id=778&Itemid=992).
Score interpretation. PROMIS-
GH T scores are calibrated relative to the mean of the US general population, with
higher scores indicating more of the concept being measured.
For example, a GPH T score of more than 50 corresponds with
a better-than-average GPH, and a GPH T score of less than 50
corresponds with a worse-
than-
average GPH compared with
the mean of the US general population.
Respondent time to complete. The original authors
describe a 2-minute completion time for the PROMIS-GH (179).
In rheumatology settings, comparable average completion times
have been reported (181,182).
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Administrative burden. The administrative burden varies.
As with other PRO measures, the burden depends on the method
of administration (electronic or paper/pencil) and mode of administration (self versus interviewer). HealthMeasures offers various
data collection tools (http://www.healthmeasures.net/resourcecenter/data-collection-tools).
Translations/adaptations. Various translations of the
PROMIS-GH exist. Terwee et al describe results of the translation
and cultural adaptation of 17 PROMIS item banks into Dutch-
Flemish, including the PROMIS-GH (183), whereas Zumpano et al
give a detailed account of the translation and cultural adaptation
of PROMIS-GH into Portuguese, including psychometric testing
(184). Because the number of translations is constantly growing, please see http://www.healthmeasures.net/explore-measu
rement-syste m s/promi s /intro-to-promi s /avail a ble-trans l atio
ns/117-available-translations for the most current list of available
translations. For permission to use the translations or permission
to translate, please contact HealthMeasures (translations@healthmeasures.net).

Psychometric information
Floor and ceiling effects. There is little evidence that the
PROMIS-GH exhibits floor or ceiling effects in rheumatology settings. For example, in a study of 161 individuals with shoulder
arthritis, no floor or ceiling effects were recorded for either GPH
or GMH (185). In a study of 119 patients with ankylosing spondylitis, Hwang et al reported that the PROMIS-GH version 1.1 GPH
scale had no floor effects. Of note, this study focuses on GPH
only (186). Finally, Kahan et al did not find floor or ceiling effects
among 62 patients with lateral epicondylitis for the GPH scale but
identified a minor ceiling effect for the GMH scale in one subgroup
(181).
Reliability. Internal consistency. The internal consistency of the PROMIS-GH in rheumatic conditions has only been
assessed in one study. A Cronbach’s α of 0.91 has been reported
for the PROMIS-GH version 1.1 GPH scale in a study with 119
patients with ankylosing spondylitis (186). More broadly, the original authors of the PROMIS-GH report internal consistencies of
0.81 and 0.86 for the GPH and GMH scales, respectively (179).
Test-retest. Test-retest reliability of PROMIS-GH in rheumatic diseases was assessed in at least two studies. In 90 stable
patients with systemic lupus erythematosus, the PROMIS-GH
version 1.1 had ICCs of 0.89 for the GPH scale and of 0.85
for the GMH scale over a 7-day test-retest interval (182). The
PROMIS-GH version 1.1 GPH had an ICC of 0.90 (95% CI 0.76-
0.96); however, it needs to be noted that the median retest period among the 24 individuals with ankylosing spondylitis was 1
day (interquartile range, 1-2) only (186). Therefore, it is plausible
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that respondents were able to recall their answers from the previous day, thus inflating the estimated test-retest reliability of the
PROMIS-GH.
Validity. Face/content. Although content validity of the
PROMIS-GH has not been specifically evaluated in rheumatology settings, the PROMIS-GH appears to have good face and
content validity as a generic measure of health. The 10 items
cover the 5 primary PROMIS domains (ie, physical function,
fatigue, pain, emotional distress, and social health) that are of
relevance to a number of chronic health conditions, including
rheumatic conditions.
Construct. We were unable to identify studies that evaluated the factorial structure of the PROMIS-GH in rheumatic conditions. However, the results of the original publication did not
fully support a two-factor structure of PROMIS-GH in either the
exploratory or confirmatory factor analyses but also clearly rejected a one-factor solution (179). The factorial structure of the
PROMIS-GH in rheumatic conditions remains to be evaluated in
future studies.
Several studies of rheumatic diseases assessed the convergent and discriminant validity of the PROMIS-GH with favorable
results. For example, a study of 204 individuals with systemic
lupus erythematosus reported large correlations between the
PROMIS-GH version 1.1 GPH scale and the physical function and
pain domains of legacy instruments such as the SF-36 physical
function, the SF-36 PCS, the SF-36 bodily pain, the Lupus Quality
of Life (LupusQoL) pain, and various PROMIS computer-adaptive
test (CAT) versions of PROMIS physical domains (absolute values
r = 0.71-0.80). Correlations between the GMH scale and emotional
health domains of legacy instruments were also generally good,
particularly with SF-
36 mental health, SF-
36 MCS, LupusQoL
emotional health, and PROMIS depression CAT (absolute values
r = 0.70-0.73). Discriminant validity was supported by weaker correlations (absolute values r of less than 0.60) between the GPH
and GMH scales and divergent legacy instrument domains (eg,
substantially lower correlations between the GPH scale and legacy instruments measuring mental health and between the GMH
scale and legacy instruments measuring physical health, respectively) (182).
Although the above study included measures of both
physical and mental health (182), other validation studies of the
PROMIS-GH only included measures of disease-specific physical health (181,185,187). These studies again largely support the
construct validity of the PROMIS-GH; however, the results are
less consistent. For example, two studies (n = 112 patients with
upper-extremity disorders; n = 62 patients with lateral epicondylitis) (187,181). showed moderate to strong correlations between
the GPH scale and established rheumatology scales and either
no correlation or substantially lower correlations between these
scales and the GMH scale. In contrast, a study of 161 individuals with shoulder arthritis by Saad et al only showed a moderate
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correlation of the GPH scale with the American Shoulder and
Elbow Surgeons (ASES) assessment form (r = 0.57; P < 0.0001).
However, this study also reported low or nonsignificant correlations of GPH scale with two other osteoarthritis-specific measures, namely the Single Assessment Numeric Evaluation (SANE)
instrument (r = 0.23; P = 0.0045) and the Western Ontario Osteoarthritis of the Shoulder (WOOS) index (r = 0.11; P = 0.3743).
Correlation coefficients between the GMH scale and the ASES
assessment, SANE, and WOOS index were low (r = 0.09-0.26)
(185).
Known-groups validity of the PROMIS-GH in rheumatic
diseases has been assessed in several studies with favorable results. For example, in a study of 204 patients with systemic lupus erythematosus, patients reported a mean T score
of more than 0.5 SD below the general population mean of 50
(182). Furthermore, Gouttebarge et al (188) compared mean
PROMIS-GH version 1.2 scores of 361 current and 396 retired
professional football players with or without lower extremity osteoarthritis. Mean GPH scores of retired players without osteoarthritis and current players were almost identical
(mean = 52.7 versus mean = 52.6) and five points (0.5 SD)
higher than the scores of retired players with osteoarthritis
(mean = 47.6). Differences were less pronounced in the mean
GMH scores, which were slightly above the general population mean of 50 for retired players without osteoarthritis and
current players (mean = 52.2 versus mean = 51.7), whereas
retired players with osteoarthritis were almost exactly at the
general population mean of 50 (mean = 49.9) (188). Of note,
although there is no empirically derived MID threshold for the
PROMIS-GH, Jensen et al consider a three-point difference in
T scores in a study on patients with cancer as clinically meaningful across various PROMIS measures (189).
In a study of 119 patients with ankylosing spondylitis, Hwang
et al also showed strong support for the known-groups validity
of the GPH scale, with clear differences between patients with
different disease activity levels (GPH T scores: mean = 53.5 for
inactive disease, mean = 47.3 for moderate disease activity,
and mean = 38.4 for high disease activity) (186).
Finally, the PROMIS-GH version 1.1, as measured in 156
patients with rheumatoid arthritis, was able to detect significant
differences between groups based on disease activity (GPH T
scores: mean = 45.3 for low disease activity, mean = 42.6 for moderate disease activity, and mean = 38.8 for high disease activity;
GMH T scores: mean = 51.2 for low disease activity, mean = 49.3
for moderate disease activity, and mean = 46.1 for high disease
activity) (190).
Responsiveness. Four studies explored the responsiveness of the PROMIS-
GH in rheumatology settings. Patients
undergoing knee arthroscopy (N = 50; n = 45 for responsiveness
analysis) showed moderate improvement in GPH scores at 3 to
6 months of follow-up (ES = 0.51, SRM = 0.72), whereas change
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in GMH scores was trivial during the same period (ES = 0.06,
SRM = 0.08). Patients undergoing total knee replacement surgery (n = 721) showed large changes in GPH scores (ES = 1.30,
SRM = 1.20) at 6-month follow-up and trivial changes in GMH
scores (ES = 0.04, SRM = 0.04) (191). Responsiveness was
further investigated in 186 patients with systemic lupus erythematosus, using anchors based on self-and clinician-
reported
global assessments of change. Small to moderate decreases
in scores were observed in patients reporting worsening (GPH:
ES = −0.27, SRM = −0.37; GMH: ES = −0.54, SRM = −0.68),
whereas small increases in scores (GPH: ES = 0.29, SRM = 0.41;
GMH: ES = 0.29, SRM = 0.36) were observed in patients reporting improvement (192). Finally, the PROMIS-
GH version 1.1,
as measured in a population of 156 patients with rheumatoid
arthritis, (n = 106 at 12-week follow-up visit) showed significant
associations between GPH change scores and changes in several disease activity measures, including the Clinical Disease
Activity Index (CDAI), tender joints, patient global assessment, and
assessor global assessment (standardized β coefficients range
from −0.21 to −0.30). In contrast, changes in swollen joint count
were not associated with changes in GPH scores. For the GMH
scale, significant associations were found with the CDAI, tender
joints, and clinician global assessment (standardized β coefficients
range from −0.22 to −0.34) but not with swollen joints or patient
global assessment (190).
Minimally important differences. We were unable to
locate empirically derived MID thresholds for the PROMIS-GH. The
only study referring to an MID for the PROMIS-GH in rheumatic
diseases was a conference abstract in which Husni et al mention a threshold of five points, but it remains unclear how this MID
was derived (193). As noted earlier, a three-point difference in
T scores has been considered clinically meaningful across various PROMIS measures in oncology (189). See also http://www.
healthmeasures.net/score-and-interpret/interpret-scores/promis/
meaningful-change.
Generalizability. All PROMIS measures were developed
with the aim to measure common generic symptoms and experiences that are assumed to be relevant to people in a variety of
contexts and disease areas. Hence, the PROMIS-GH should be
applicable in a wide range of rheumatic conditions if the aim is to
assess global health. However, there are limited comprehensive
psychometric evaluations of the PROMIS-GH in rheumatic conditions, and its applicability in this setting requires further studies. Although the PROMIS-GH has not been used frequently in
the past, we observed a trend toward increased popularity of
this measure in rheumatic conditions. That is, the articles included
in this review were all published recently (generally within the last 2
years), and there are several ongoing trials with the PROMIS-GH
included either as a primary or secondary endpoint (see Use in
clinical trials section below).
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Use in clinical trials. We were not able to locate any published
clinical trials in rheumatic diseases using the PROMIS-GH. However,
several relevant ongoing trials have been registered on www.clinicaltr
ials.gov that are currently using the PROMIS-GH as either a primary
or secondary outcome measure. Studies that use PROMIS-GH as
a primary outcome measure include a trial of immediate accelerated
shoulder rehabilitation versus a standard rehabilitation protocol following reverse total shoulder arthroplasty (NCT03804853) and a trial
comparing outcomes for patients undergoing total hip replacement
surgery with robotic-arm assistance with those undergoing traditional
total hip replacement surgery (NCT03891199). The PROMIS-GH is
further listed as a secondary outcome measure in trials assessing
pharmaceutical (NCT02958267), surgical (NCT02947321), physiotherapy (NCT02763488), and self-management (NCT03245463)
interventions for knee osteoarthritis.

Critical appraisal of overall value to the
rheumatology community
Strengths. The PROMIS-GH is a short measure of overall health status (179) that patients should be able to complete
in about 2 minutes, enabling a fast and easy way to assess a
person’s global health. T scoring of the PROMIS-
GH enables
score interpretation relative to the United States general population. Finally, even though evidence from psychometric studies
on the PROMIS-GH in rheumatic disease settings is still limited,
our review suggests that there is good support for its face and
construct validity in rheumatic conditions.
Caveats and cautions. The application of IRT-based scoring offers increased measurement precision compared with simple
sum scores. However, this approach to scoring might be less intuitive to users who are not familiar with modern test theory methods.
For example, many PRO instruments are traditionally transformed
into a score ranging from 0 to 100. Therefore, having a T score
centered around a mean of 50 (SD +10) could pose initial difficulties with score interpretation for users not familiar with this scoring
approach. The use of IRT-based scoring also increases the administrative burden of the PROMIS-GH because users either need to
engage the HealthMeasures scoring service, use other electronic
applications, or use the lookup tables provided in the PROMIS-GH
scoring manual. Finally, despite supportive evidence presented
herein, the fact remains that there are limited comprehensive psychometric evaluations of PROMIS-GH in rheumatic conditions, and
its applicability requires further studies, particularly on internal consistency and factorial structure, in this setting.
Clinical usability. The PROMIS-GH offers an efficient way
to assess a person’s global health status, and evidence is accumulating to support its use in rheumatic conditions. Despite potential challenges regarding scoring, HealthMeasures is providing a
wide range of resources to facilitate the scoring of the measure.
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The interpretation of patients’ scores relative to general population norm data further adds intrinsic meaning to the obtained
scores, making this measure, like all PROMIS measures, easy to
interpret in terms of number of SDs above or below the general
population mean of 50, that is, once users are familiar with this
scoring approach (see Caveats and cautions section).
Research usability. In research settings, a reasonably
short measure of global health is often needed to reduce respondent burden; hence, the PROMIS-GH might be preferable to longer
instruments such as the SF-36. Further, all English and Spanish
PROMIS measures are publicly available, which is an important
aspect in research settings in which funding is often scarce.
HealthMeasures offers a wide range of resources to facilitate
the scoring of the measure, and the number of available translations is constantly increasing. Although the applicability of the
PROMIS-GH in rheumatic conditions requires further studies, it
appears to be a promising short measure of general health for use
in rheumatology research settings.

EQ-5 D AND EQ VAS
Description
Purpose. The EQ-5D, a standardized measure of HRQOL
developed by the European Quality of Life (EuroQol) Research
Foundation, is used for a wide range of conditions and populations, including rheumatic conditions (194). The EQ-5D family of
instruments consists of two parts: the descriptive system, which
comes in three versions, including EQ-
5D-
3L (3L), EQ-
5D-
5L
(5L), and EQ-5D-Y (Youth); and a VAS (EQ VAS). The EQ 5D and
EQ-VAS can be used in clinical trials, population health surveys,
routine outcome measurement, and many other types of studies in which a generic measure of health status is useful (195).
The descriptive system can be presented as a health profile or
converted to a single summary index value that reflects health
state preferences by using data from the general population. This
index value can then be used to calculate a cost utility ratio in an
economic analysis. Many different terms are used in the literature
for the index value, including utility score, preference weight, and
preference-base value. Here, we use the term utility score.
Content or domains. The 3L, introduced in 1990 (196),
consists of five domains of health, including mobility, self-care,
usual activities, pain/discomfort, and anxiety/depression, with
a three-level descriptive system (see Response options/scale).
Mobility refers to walking about, self-care refers to washing or
dressing themselves, and usual activities refers to work, study,
housework, family activities, or leisure activities. The fourth
and fifth domains comprise pain or discomfort and anxious or
depressed, respectively. The 5L was developed to improve the
sensitivity of the EQ-5D by increasing the number of descriptive
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levels from three to five (see Response options/scale section
below) (197).
Number of items. The EQ-5D consists of five items representing five health domains. The EQ VAS is a single item that
records the respondent’s self-
rated health on a vertical visual
analog scale.
Response options/scale. The 3L descriptive system consists of three response levels: no problems, some problems, and
extreme problems. The 5L descriptive system consists of five
response levels: no problems, slight problems, moderate problems, severe problems, and unable to/extreme problems. The
response options on the EQ VAS range from 0 (worst health imaginable) to 100 (best health imaginable).
Recall period for items. All EQ-5D and EQ VAS items
request the user to describe their health state on the day of
assessment (today). This lessens the cognitive demand by eliminating recall bias.
How to obtain. Sample United Kingdom English versions
of the 3L and 5L are available for download from the EuroQol
office support section of the website (https://euroqol.org/suppo
rt/how-to-obtain-eq-5d/). Sample versions in other languages are
available for inspection on request. Written permission from the
EuroQol Research Foundation is required prior to using the EQ-
5D. A request to use the EQ-5D and the EQ VAS can be made
by completion of a registration form available from the EuroQol
website (https://euroqol.org/eq-5d-registration-form/).
Cost to use. A user license policy (https://euroq
ol.org/
wp-conte n t/uploa d s/2020/03/EQ-5D-User-Licen s e-Policy18MAR2020.pdf) outlines the process and costs involved when
a license fee and/or agreement is required to use the EQ-5D and
EQ VAS. In general, no license fee is charged for noncommercial
use except when data are collected with the intention to charge
a fee for access. However, a license agreement is required for
substantial research projects involving 100 000 or more patients,
for projects of 5 years or longer, or for requests to use the digital versions on unsupported digital platforms, for which no digital modules are available. A license agreement will be set up and a
license fee will be proposed for requests made by or on behalf of
a pharmaceutical company, medical device manufacturer, or any
other for-profit stakeholder.

Practical application
Method of administration. The EQ-5D and EQ VAS can
be administered using self-complete modes via paper or digital
software (eg, REDCap) for laptops, desktops, tablets, personal
digital assistants, and smartphones. The questionnaires can also
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be administered via interview (eg, by telephone or face-to-face),
via proxy (eg, a caregiver), and via IVR technology.
Scoring. EQ VAS scoring is based on a visual analog scale
ranging from 0 (worst health imaginable) to 100 (best health
imaginable).
EQ-5D response levels for the five domains provide a five-
digit code that can be summarized descriptively or converted to a
utility score. For example, a descriptive summary for the five-digit
code ‘32354’ using the 5L indicates that the person perceives
they have moderate problems in walking about, slight problems
washing or dressing him/herself, moderate problems doing their
usual activities, and extreme pain or discomfort and are severely
anxious or depressed. The EQ-5D utility scores are derived from
country-/region-specific value sets containing all possible health
states. The 5L version has 3125 (equivalent to 55) possible health
states, and the 3L has 243 (equivalent to 35) possible health
states. For example, a utility score for the 5L for an England-based
population can be derived using an England-based value set (198)
with the five-digit code 32354, providing a utility score of 0.191.
Using the 32354 example (198), the utility score is based on the
scoring algorithm 1 − (0.076 + 0.050 + 0.063 + 0.335 + 0.285),
with a weight derived for each response level and each domain,
and deducted from the value of 1. For example, a weight of 0.285
is used for the response level 4 (severely anxious or depressed) on
the anxiety/depression domain.
A current list of available value sets for the 3L (33 countries)
and 5L (20 countries) can be found on the EuroQol Research
Foundation website (https://euroqol.org/eq-5d-instruments/
eq-5d-3l-about/valuation/). Value sets are available from published validation studies or via the validation study authors. If
value sets are not available for a specific country, then a value
set that most closely resembles that specific country is recommended. Alternatively, if a value set is required for the 5L and
is only available for the 3L, then a crosswalk value set can be
used to derive a utility score for the 5L. Crosswalk value sets are
based on a study that administered both the 3L and 5L versions
of the EQ-5D in order to adapt the 3L value set to fit the five
response options for the 5L (199). These value sets are available for the following countries from the EuroQol website (https://
euroqol.org/eq-5d-instruments/eq-5d-5l-about/valuation-stand
ard-value-sets/crosswalk-index-value-calculator/):
Denmark,
France, Germany, Japan, the Netherlands, Spain, Thailand, the
United Kingdom, the United States, and Zimbabwe. Crosswalk
value sets are an interim solution until more empirical value sets
are available for the 5L.
Score interpretation. EQ-
5D utility scores are defined
as “the estimates of the preference for a given state of health,
expressed as a score of 1 or less” (200). A higher utility score
indicates a better HRQOL or health state, with a utility score of 1
(coded as 11111) indicating the value of a perfect health state. A
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negative utility score is possible, indicating a health state worse
than death (200).
For EQ VAS scoring, a higher score indicates better HRQOL.
Scoring interpretation for the EQ VAS is different from the EQ-5D
utility score. The EQ VAS score (range: 0-100) represents an individual’s perspective of their own health state and is appropriate
for use in clinical practice and research. In contrast, EQ-5D utility scores are linked to a general population’s perspective about
the value of a health state and are preferred in health economic
analyses (195). However, compared with the 3L, the 5L mean
utility scores move up toward best imaginable health and condenses mean scores into a smaller range (201). This has implications for economic analyses as improvements in quality of life
are valued less using the 5L than using the 3L with substantially
different estimates of cost-effectiveness (201).
Respondent time to complete. Respondent time is a key
advantage of the EQ-5D and the EQ VAS, taking only a few minutes to complete (194,202). The EQ-5D and EQ VAS questionnaires were perceived to be completed successfully in less than
5 minutes in elderly participants (more than 79 years old) in the
United Kingdom (203). However, respondents found the EQ VAS
to be a difficult item to complete (203).
Administrative burden. The EQ-
5D questionnaire has
low administrator burden, taking a few minutes to complete via
interview. Determining the descriptive summary for the EQ-5D
and the score for the EQ VAS is simple and quick. Although locating and selecting the appropriate value set or crosswalk to determine a utility score can be challenging and time consuming, once
the appropriate value set has been located, determining the utility
score is also simple and quick.
Translations/adaptations. The EQ-
5D was originally
developed simultaneously in five languages: Dutch, English, Finnish, Norwegian, and Swedish (https://euroqol.org/). To date, the
EQ-5D has undergone over 200 adaptations and is available in
97 languages, representing 109 countries (https://euroq
ol.org/
eq-5d-instruments/all-eq-5d-versions/).

Psychometric information
Floor and ceiling effects. Although the EQ-5D utility score
and the EQ VAS have showed minimal floor and ceiling effects in
adults with rheumatic conditions (204–207), ceiling effects have
been observed at the domain level of the EQ-5D. For example,
a ceiling effect (more than 15% of sample with lowest rating) was
observed for all domains of the 5L except for pain/discomfort in
a population of patients with spondyloarthritis (208). In addition,
a ceiling effect was observed in the domains of self-care, usual
activities, and anxiety/depression in a cohort of 758 Spanish people with hip or knee osteoarthritis (206). However, the 5L utility
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score showed negligible floor (0.27%, 55555) and ceiling effects
(2.5%, 11111) in this population (206) and no ceiling effect (0%,
11111) in a cohort of 176 Canadian patients with osteoarthritis
referred for hip or knee replacement (207). No floor effect was
observed at the domain level of the 5L in a cohort of patients with
spondyloarthritis (208) pre and post total hip replacement (204).
The EQ VAS demonstrated negligible floor and ceiling effects (only
1.47% and 3.21% of participants, respectively) in a study of Spanish patients with hip or knee osteoarthritis (206).
The 5L has demonstrated decreased ceiling effects compared with the 3L in a cohort of preoperative and postoperative
total hip replacement patients (204), rheumatologic rehabilitation
patients from an inpatient setting (209), and patients with arthritis
(205). For example, in a cohort of 371 people with arthritis from
three countries (Denmark, England, and Scotland), the ceiling
effect (percentage of people with the code 11111) was 6.5% for
the 3L versus 1.9% for the 5L (205).
Reliability. Internal consistency. The EQ-
5D and EQ
VAS have shown favorable internal consistency (Cronbach’s α
of more than 0.8) (210) in patients with rheumatic conditions
(78,206,208). For example, Cronbach’s α was 0.84 for both the
3L and EQ VAS in a cohort of 488 people with rheumatoid arthritis who had pain and dysfunction of the hands and/or wrists (78).
Similarly, Cronbach’s α for the 5L was 0.86 at baseline, 0.89 at
6-month follow-up in a cohort of 758 Spanish people with hip
and knee osteoarthritis (206), and 0.84 in a sample of 220 Chinese people with spondyloarthritis (208).
Test-retest. The EQ-
5D and EQ VAS have
shown moderate test-retest reliability (211) in rheumatic conditions (207,208,212–216). The ICCs for test-retest reliability
of the 5L 2 weeks apart ranged from 0.61 (mobility) to 0.77
(anxiety/depression) for individual domains, and the ICC was
0.87 for the utility score and 0.73 for the EQ VAS in patients
with osteoarthritis referred for hip and knee replacement surgery (207). For the 3L, measured in a cohort of 82 people with
knee osteoarthritis 1 week apart, the ICC was 0.70 (95% CI
0.58-0.80) for the utility score and 0.73 (95% CI 0.61-0.82) for
the EQ VAS (213). In a systematic review including three studies that directly compared the test-retest reliability of the 3L
with the 5L, there was no clear pattern of better reliability for
either the 3L or the 5L (217). However, none of these studies
were conducted in rheumatic conditions.
Validity. Face/content. Rasch modeling of the EQ-
5D
(both the 3L and 5L) items showed acceptable goodness of fit,
indicating unidimensionality for measuring HRQOL in patients
with back and neck pain (218). In a qualitative assessment of the
content validity of the 5L, clinical and research professionals in
the United Kingdom and Australia viewed the 5L as offering good
coverage of health determinants of quality of life (219). Content
validity has also been demonstrated during the development of
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the 5L versions of UK English and Spanish in a population of
healthy participants and those with chronic illness (197).
Construct. Adequate construct validity of the EQ-5D utility
score and the EQ VAS have been demonstrated in a number of
rheumatology settings, including patients with hip or knee osteoarthritis, rheumatoid arthritis, systemic lupus erythematosus,
and chronic pain (205–207,212,215,220–222). For example, in
people with rheumatoid arthritis, there was adequate construct
validity between the 3L utility score and the EQ VAS when compared with pain level on a VAS (Spearman’s ρ = 0.73 and 0.63
for 3L and EQ VAS, respectively) (215).
Although the EQ-
5D has shown favorable convergent
and discriminant validity in people with rheumatic conditions
(205–207,223), convergent validity coefficients for the 5L have
been shown to be slightly higher compared with the 3L in people with rheumatic conditions (205,207). For example, in people
with osteoarthritis, convergent validity coefficients between the
EQ-5D mobility domain and SF-12 physical component domain
were 0.65 for the 5L compared with 0.38 for the 3L (207). This
was likely due to changing the 3L mobility descriptive response of
“confined to bed” to “unable to walk about” in the 5L.
The EQ-5D and EQ VAS have shown favorable known-
groups validity (205,206). For example, in patients with rheumatic and other conditions, both the 5L and 3L have shown
lower scores on the EQ-
5D domains associated with older
age and lower education levels, with the exception of anxiety/
depression (205).
Responsiveness. The EQ-
5D instruments have demonstrated different levels of responsiveness in rheumatic conditions
depending on the treatment effects (eg, higher responsiveness for
treatments expected to have large treatment effects), the measure
used (the 3L, 5L, or EQ VAS), and type or severity of the rheumatic
condition (224). For example, the 3L utility score showed moderate responsiveness (SRM = 0.50) for patients with rheumatoid arthritis treated with tumor necrosis factor blockers and low
responsiveness (SRM = 0.20) for patients with knee osteoarthritis
treated nonsurgically in a hospital rheumatology clinic (225). In
comparison, responsiveness was better in surgical populations,
with very high responsiveness of the 5L utility score demonstrated
for patients with knee osteoarthritis 1 year following knee replacement (SRM = 1.04) (212) and for patients 6 months following a hip
or knee replacement (SRM = 1.48) (206). These results indicate
that the EQ-5D is better able to detect change in surgical compared with nonsurgical rheumatic populations.
The 5L utility score has shown better responsiveness to
change (ES = 0.39, SRM = 0.42) for nonsurgical patients with hip
or knee osteoarthritis at 6-month follow-up with worsened health
compared with the EQ VAS (ES = 0.27, SRM = 0.24) (206). For
patients with knee osteoarthritis 1 year following knee replacement, the 5L also showed better responsiveness to change
(ES = 1.19, SEM = 1.0) compared with the EQ VAS (ES = 0.63,
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SRM = 0.55) (212). Therefore, the EQ-5D utility score may be more
useful for detecting change compared with the EQ VAS.
In one study comparing the responsiveness of the 5L and
3L in a rheumatic inpatient rehabilitation population, the 5L had
greater ability to detect both improved and worsened health
changes over time in all EQ-5D domains (209). Therefore, the
5L may be more useful for detecting change compared with the
3L.
As expected for generic quality of life instruments, the EQ-
5D is less responsive than disease-specific instruments used in
rheumatic populations. For example, in improved patients who
underwent hip or knee replacement surgery in Spain, the responsiveness parameters for the WOMAC pain (standardized effect size
[SES] = 2.27, SRM = 1.75) and function (SES = 2.40, SRM = 1.79)
scores were higher than those found for the 5L (SES = 1.48,
SRM = 1.48) and the EQ VAS (SES = 0.82, SRM = 0.90) (206).
Minimally important differences. Variability in the estimates of the MCID for EQ-5D utility scores and the EQ VAS have
been observed in rheumatology populations. This variability is
likely to be due to differences in study populations and the different methods utilized for calculation (212,226). For example,
in a review of the estimation of the MCID for the 3L utility score
based on the UK scoring algorithm, estimates ranged from 0.03
for patients with chronic low back pain in the Netherlands to 0.52
for patients undergoing fusion for same-level recurrent lumbar
stenosis (226). Twelve of the 18 studies included in this review
focused on musculoskeletal conditions. Similarly, estimates of
the MCID for the 3L utility score ranged between 0.05 and 0.33
in patients with chronic widespread pain using data from a multicenter randomized controlled trial in the UK (227) and between
0.06 and 0.20 (improvement) for patients with rheumatoid arthritis (228).
The MCIDs for changes in the 5L utility score have been calculated as 0.07 points (improvement) and −0.05 points (worsening)
in 514 Spanish patients with hip and knee osteoarthritis receiving
nonsurgical management (206). In comparison, MCID for the 5L
utility score among surgical patients appears to be substantially
higher, with values of 0.32 points calculated for 120 Spanish
improved patients 6 months following hip and knee replacement
surgery (206) and 0.41 and 0.28 points for patients 12 months following total hip and knee replacement surgery, respectively, with
improved health (212).
The MDC of the 5L utility score has been calculated and compared with the MCID in the same population of Spanish surgical
and nonsurgical patients with hip and knee osteoarthritis referred
to above (206). In this study, the 95% confidence level of the minimal detectable change (MDC95%) was 0.30 and 0.01 points
at the individual and group level (n = 644), respectively. Among
patients who underwent joint replacement surgery, the ratio of the
MCID to the MDC95% was greater than 1 at both the individual
and group level, indicating that the MCID can be discriminated
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from measurement error with 95% confidence. However, among
nonsurgical patients, the ratio of the MCID to the MDC95% was less
than 1 (as a result of smaller MCID values) for both improved and
worsened patients at the individual level, indicating that the MCID
cannot be discriminated from measurement error at the individual
(but not group) level with 95% confidence.
The MCID for the EQ VAS has been calculated as 9.34 points
and 7.75 points for patients 12 months after total hip replacement
and total knee replacement surgery, respectively, using self-rated
improved health as the anchor (212). In comparison, the MCID for
the Dutch translation of the EQ VAS has been calculated as 10.5
points, using the optimal cutoff point under the receiver operating
characteristics curve in a sample of 151 patients with nonspecific
chronic low back pain in the Netherlands (229).
Compared with the 3L, the 5L has shown improved discriminatory power to detect small to moderate differences in HRQOL
in patients with hip and knee osteoarthritis, following total hip
replacement surgery, and in a mixed-patient sample that included
participants with rheumatoid arthritis, osteoarthritis, orthopedic
accidents, and back pain (204,205,209). In one study involving
patients with rheumatic conditions undergoing rehabilitation in
Germany, the proportion of patients reporting no changes was
smaller in the 5L than in the 3L instrument for all five domains,
indicating that the 5L was better at detecting both positive and
negative changes in HRQOL (209).
Generalizability. The EQ-5D instruments are useful in a
broad range of health conditions (including, but not limited to,
rheumatology), settings, and countries (195,217,224). EQ-5D
utility scores can be used to compare treatment effectiveness
and cost-effectiveness across a variety of different conditions
and settings. The EQ-5D has also been used to specifically
assess HRQOL among people with noncommunicable chronic
diseases compared with reference values from the general
population (195). In this systematic review that included 48
studies that examined this tool in people with rheumatic conditions, the mean EQ-5D utility scores ranged from 0.26 units for
juvenile idiopathic arthritis to 0.94 units for arthritis (in general)
(195).
Use in clinical trials. The EQ-5D instruments have been
used as an outcome measure in many randomized controlled
trials to evaluate the efficacy of a broad range of interventions for
rheumatic conditions, including magnetic resonance imaging–
guided treatment for rheumatoid arthritis (230); self-management
for gout (231); spa-
exercise therapy for ankylosing spondylitis
(232); surgery for osteoarthritis of the ankle (233); walking for osteoarthritis of the knee (234); neuromuscular exercise for osteoarthritis of the hip (235); knitting for osteoarthritis of the hands (236);
and pharmacological treatment for psoriatic arthritis (237), fibromyalgia (238), primary Sjögren’s syndrome (239), and systemic
lupus erythematosus (240).
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Critical appraisal of overall value to the
rheumatology community
Strengths. The EQ-5D instruments are quick and easy to
use and can be used in a broad range of rheumatic conditions for
the measurement of HRQOL. The 5L version of the descriptive
system may be the preferred choice for use in clinical, research,
and economic evaluations because of its improved measurement
properties compared with the 3L. These include lower ceiling
effects and better construct validity, responsiveness, and discriminatory power to detect small to moderate differences in HRQOL.
Caveats and cautions. Prior to using the EQ-5D and EQ
VAS, written permission from the EuroQol Research Foundation
is required. Locating and selecting the appropriate value set or
crosswalk to determine a utility score can be challenging and time
consuming. More value sets for the 5L are also needed to produce reliable calculations of a utility score that are applicable to
a wide range of settings, populations, and countries. The EQ-5D
and EQ VAS are both less responsive than disease-specific measures. It is therefore recommended that they be used in conjunction
with disease-
specific measures when it is important to determine the effectiveness of interventions. Estimates of the MCID
have varied depending upon the rheumatic condition, indicating
that caution may be warranted in interpreting treatment effects.
Depending on the value set and version used (3L or 5L), substantially different estimates of cost-effectiveness can be produced
(201). It may therefore be prudent to ensure consistency in value
sets and versions when making comparisons between different
versions of the EQ-5D.
Clinical usability. The descriptive summary generated by
EQ-5D and EQ VAS scores may be appropriate in a clinical setting
and aid clinical decision making together with appropriate disease-
specific measures. The 5L may be more relevant to apply in most
rheumatic conditions because the additional response levels allow
for better discrimination to detect difference in levels of health.
Research usability. The utility score is highly relevant for
use in economic evaluations. Both 5L and 3L versions can be
used, although, provided that a value set or crosswalk is available,
the 5L may be preferred based on its advantages in psychometric
properties.

SHORT FORM 6-D IMENSION HEALTH INDEX
Description
Purpose. The SF-
6D is a health utility measure derived
from items within the widely used SF-36 and SF-12 instruments
and is intended for use in health economic evaluations and to
derive QALYs. Of note, it is not recommended that the SF-6D be
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administered as a standalone instrument (https://www.sheffield.ac.
uk/scharr/sections/heds/mvh/sf-6d/faqs). Rather, SF-6D scores
should be derived following the administration of either the SF-36
or the SF-12.
Content or domains. The SF-6D covers the following six
domains: physical function, role participation (role physical and role
emotional), social function, bodily pain, mental health, and vitality.
Number of items. The SF-6D utility score is derived from
11 items of the SF-36 or 7 items of the SF-12 (241).
Response options/scale. Items are scored on a Likert-
type scale, with the number of response options varying between
items. The physical functioning items are scored on a three-point
scale (yes, limited a lot; yes, limited a little; and no, not limited at
all), and the role participation, social functioning, vitality, and mental health items are scored on a five-point response scale (all of
the time, most of the time, some of the time, a little of the time,
and none of the time). Pain is scored on a five-point response
scale (not at all, a little bit, moderately, quite a bit, and extremely).
If the SF-
6D score is based on the SF-
36, the pain domain
includes an additional item scored on a six-point scale (none,
very mild, mild, moderate, severe, and very severe).
Recall period for items. The SF-6D is available in 4-week
or 1-week recall periods.
Cost to use. The SF-6D scores are calculated from the SF-
36 or SF-12 questionnaires; therefore, it is necessary to obtain
these questionnaires first. For details, see the Cost to use sections
for the SF-36 and SF-12 in this article.
Programs that convert the SF-36 or SF-12 data into SF-6D
scores are available free of charge to noncommercial researchers,
whereas commercial researchers attract a license fee per study.
Further information about the costs of the SF-6D scoring algorithms can be obtained from https://licen
sing.sheffield.ac.uk/i/
health-outcomes/SF-6D.html.
How to obtain. The SF-6D scores are calculated from SF-
36 or SF-12 questionnaires. For details, see the How to obtain
sections for the SF-36 and SF-12 in this article.

Practical application
Method of administration. Please see the Method of
administration sections for the SF-36 and SF-12 in this article.
Scoring. The SF-6D utility score is calculated as a function
of weighted scores across the selected items of the SF-36 or SF-
12. The algorithm to calculate the SF-6D scores from the SF-36
and SF-12 questionnaires can be obtained through three types
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of licenses, as described on the University of Sheffield website
(www.sheffi eld.ac.uk/scharr/sections/heds/mvh/sf-6d) (https://
licensing.sheffi eld.ac.uk/i/health-outcomes/SF-6D.html):

metric properties of the items that comprise the SF-6D, following
the administration of one of the parent questionnaires (the SF-12
or SF-36).

• A license is available free of charge for all noncommercial
applications including work funded by research councils,
government agencies and charities.
• Commercial applications (eg, clinical trial) will require a license
for each study, though an open license for a fixed period is
available.
• The SF-6D can be calculated using purpose-developed software available from Optum Insight (https://www.optum.com).

Floor and ceiling effects. Floor and ceiling effects for the
SF-6D utility score are minimal (less than 5%) or nonexistent in
studies involving people with systemic lupus erythamatosus (249),
low back pain (250), rheumatoid arthritis (251–253) and psoriatic
arthritis (254). A further study involving people with rheumatoid
arthritis also found no ceiling effect for the SF-6D, although floor
effects were not specifically reported (255).

Score interpretation. The SF-
6D represents 18 000
possible health state combinations. The best health state (code
111111) characterizes an individual whose health does not limit
them in vigorous work, social, and other daily activities; who has
no pain; who does not feel tense or downhearted; and who has
a lot of energy all of the time. The health states represented by
the SF-6D are subsequently converted into an overall utility score
ranging from 0.30 (poorest HRQOL) to 1.0 (perfect HRQOL).
Population norms for the SF-6D utility scores are available
for a number of countries, including the United States (242), the
United Kingdom (243), Brazil (244), Portugal (245), Japan (246),
and Australia (247).
Respondent time to complete. See the Respondent
time to complete sections for the SF-36 and SF-12 in this article.
Administrative burden. For administration instruction,
please refer to the Administrative burden sections for the SF-12 and
SF-36 instruments in this article. Some additional effort is required
to derive the SF-6D score, as outlined in the scoring section.
Translations/adaptations. The parent questionnaire (the
SF-36) is available in over 170 languages (https://www.optum.
com/solutions/life-sciences/answer-research/patient-insights/
sf-health-surveys/sf-36v2-health-survey.html). However, the preference weights used to calculate the SF-6D utility score may vary
between countries and are currently only available for the United
Kingdom, Australia, Brazil, Hong Kong, Japan, Portugal, and Singapore. Information on how to obtain these preference weights
is available online (https://www.sheffield.ac.uk/schar
r/secti
ons/
heds/mvh/sf-6d/faqs). A recent systematic review concluded that
value sets for the SF-6D differ between countries and identified
a need to develop value sets for more countries to take cultural
differences into account (248).

Psychometric information
Although administration of the SF-6D as a standalone instrument is discouraged, a number of studies evaluated the psycho-

Reliability. Internal consistency. The items that make up
the SF-6D have good evidence of internal consistency in both
the general population and rheumatic conditions. In a sample of
over 5000 individuals drawn from the general population in Brazil
(256), the SF-6D was reported to have good internal consistency, with a Cronbach’s α of 0.86. In a sample of 488 individuals
with rheumatoid arthritis involving the hands, Cronbach’s α was
0.83 and was comparable with that of the EQ-5D and the SF-12
PCS (both Cronbach’s α = 0.84) but slightly lower than that of
the SF-12 MCS (Cronbach’s α = 0.87) (78). However, in a study
of 84 patients undergoing arthroscopic partial meniscectomy,
the internal consistency of the SF-6D (Cronbach’s α = 0.74)
was slightly higher than that of the EQ-5D (Cronbach’s α = 0.70)
(257).
Test-retest. The test-retest reliability of the SF-6D has been
assessed in a range of rheumatic conditions, with generally favorable results. In a small study (n = 61) of people with proximal
humeral fractures (258), the SF-6D had good test-retest reliability over a 4-week period (ICC = 0.79) that was comparable
with that of the EQ-5D (ICC = 0.78) and better than that of the
HUI3 (ICC = 0.47). Similarly, Khanna et al also found that the
SF-6D had good 4-week test-retest reliability in a sample of 168
patients with systemic sclerosis (ICC = 0.82) (259). However,
Boonen et al found that in patients with ankylosing spondylitis,
the 4-week test-retest reliability of the SF-6D was only modest
(ICC = 0.68) but was higher than that of the EQ-5D (ICC = 0.55)
(260).
Validity. Face/content. Although like most utility scales,
the SF-6D was not derived through consultations with patients
and clinicians (261), the dimensions of health captured by
this measure are broadly applicable to rheumatic conditions. In
a study of 172 patients with low back conditions, the SF-6D had
good targeting ability and good coverage of health states at both
the highest and lowest ends of the scale (262).
Construct. The unidimensionality of the SF-6D has been assessed through the application of IRT modeling, with the results
providing support for the hypothesized one-dimensional structure of this measure (262). Convergent and discriminant validity of the SF-6D in rheumatology settings has been evaluated
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in several studies. These have generally produced consistent
findings of moderate correlations between the SF-6D and other scales measuring HRQOL (249,263–266) and lower, but
still substantive, correlations with disease-
specific questionnaires (241,260,265–267), supporting the convergent validity
of this measure. Furthermore, absolute agreement between the
SF-6D and the EQ-5D tends to be only moderate (268,269), indicating that these two instruments measure different concepts
and thus support the discriminant validity of the SF-6D.
The known-groups validity of the SF-6D appears to be supported. Marra et al undertook a study in 313 people with rheumatoid arthritis to compare several disease-
specific measures
(the Rheumatoid Arthritis Quality of Life Questionnaire and the
HAQ) with several preference-
based measures, including the
SF-6D (266). They found that utility scales, including the SF-6D,
appeared to discriminate well across rheumatoid arthritis severity
categories, although the disease-specific measures were generally more sensitive in this setting. In 167 patients with systemic
lupus erythematosus, Aggarwal et al (249) found that both the
EQ-5D and SF-6D differentiated among patient groups of varied
disease severity. However, two recent studies, one involving 272
Chinese patients with low back pain (267) and another involving
356 Thai hospital outpatients with a variety of chronic conditions
(including musculoskeletal conditions) (269), found the SF-6D to
be less efficient than the EQ-5D at discriminating between groups
based on disease severity.
Responsiveness. Earlier evidence for the ability of the SF-
6D to detect change in HRQOL (either improvement or deterioration) is mixed and varies according to the condition studied and
the severity of disease (249,270–273).
In later studies, the SF-6D was only moderately responsive to
improvement following treatment with tumor necrosis factor blockers in people with rheumatoid arthritis (SRM = 0.67), although
it was more sensitive to change than the EQ-5D in this setting
(SRM = 0.50) (251). Similarly, in a study of 813 people with early
rheumatoid arthritis, the SF-6D was found to be more responsive
to improvement in disease activity (SRM = 0.83) than the EQ-5D
(SRM = 0.57), but the SF-6D was less responsive to deterioration
in disease activity (SRM = −0.11) than the EQ-5D (SRM = −0.20)
(274). Other studies have found the SF-6D to be less responsive
to improvement (mean change from baseline to endpoint of 0.05
utility units) than the EQ-5D (mean change of 0.15 utility units)
when used in the assessment of people with knee osteoarthritis
or low back pain (221). In particular, it was less sensitive to change
among people who had more severe knee symptoms at baseline (SRM = 0.87-1.33 for the SF-6D versus SRM = 1.38-2.02
for the EQ-5D) (221). A study involving people with rheumatoid
arthritis with hand symptoms found that the SF-6D was markedly
less sensitive to both improvement and deterioration (SRM = 0.15
for improvement; SRM = −0.05 for deterioration) than a hand-
specific measure (Michigan Hand Outcome Questionnaire;
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SRM = 0.56 for improvement; SRM = −0.08 for deterioration) and
the generic EQ-5D (SRM for improvement = 0.31; SRM for deterioration = −0.16) (78).
A study involving 1104 people with low back conditions undergoing operative treatment found that the SF-6D was only slightly
less responsive to postoperative change at 2 years (SRM = 0.70)
than the back-specific Oswestry Disability Index (SRM = 0.73) but
was more responsive than the physical composite summary of
the SF-36 instrument (SRM = 0.57) (275). Given the measure’s
variable ability to detect change over time (and in comparison with
other measures), this could impact the outcomes of comparative
effectiveness research or health economic analyses in which data
collected using different outcome measures are used. Furthermore, because the SF-6D may not be able to detect deterioration
in patients with severe progressive disease (because the scale has
a relatively high lower bound of 0.30 utility units), findings of past
studies highlight the need for careful attention to disease severity
in studies that aim to measure change in health status over time.
Minimally important differences. Evidence for a relatively small MCID for the SF-6D comes from several studies with
relevance to rheumatology settings. Applying anchor-based methods, Khanna et al proposed an MCID of 0.035 utility units in systemic sclerosis (259), whereas Marra et al estimated an MCID of
0.03 utility units for people with rheumatoid arthritis (270). 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 to 0.097 utility units, with a mean of
0.041 units (276). Using an 80% specificity cut point, the MCID for
improvement was estimated at 0.07 to 0.09 utility units in a study
examining short-term outcomes from disease-modifying antirheumatic drug treatment for people with rheumatoid arthritis, psoriatic
arthritis, or ankylosing spondylitis (277). Most recently, the MID
for improvement was reported to be 0.03 utility units in a study of
people with rheumatoid arthritis who had pain and dysfunction of
the hands or wrists (78). Taken together, these findings indicate
that only a small absolute change in the SF-6D utility score (for
example, a change from 0.65 to 0.68 utility units) can represent
a meaningful improvement in quality of life for patients (78).
Generalizability. The psychometric properties of the SF-
6D have been assessed for a wide range of rheumatic conditions,
with the results generally supporting the applicability of this measure in rheumatology settings. At present, there are no indications
that the SF-
6D is inappropriate for use with particular patient
populations.
Use in clinical trials. The SF-6D has been used to assess the
cost-effectiveness of various treatment options in a number of randomized controlled trials in the field of rheumatic diseases, including
acupuncture for persistent low back pain (278), early surgery versus
conservative care for sciatica (279), and exercise versus usual care
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to improve function in rheumatoid arthritis (280). The SF-6D was also
used to capture health utilities in a randomized controlled trial that
compared different methods of alleviating knee pain (273).

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 its ability to be derived from longer instruments (the SF-12
or SF-36). This means that if either of these measures has been
administered in a clinical trial or observational study, a utility score
can be obtained from existing data without the need for licensing
or administering further questionnaires. A further strength is that
a relatively small change in SF-6D utility score corresponds with
change that is meaningful to patients.
Caveats and cautions. The major drawback of the SF-
6D is that the scale does not cover the range below 0.30, which
would be a common health state in many rheumatic conditions.
This can potentially make the scale insensitive to changes among
individuals with poor health. The evidence for the responsiveness
of the SF-6D is mixed, and studies that aim to measure change
over time (and particularly deterioration in HRQOL) should exercise caution when considering the use of the SF-6D.
Clinical usability. The SF-6D is not a tool to be used in
the clinical setting as it is a utility instrument designed to inform
economic evaluations.
Research usability. In research settings, its generic (non–
disease-specific) nature enables the SF-6D to be used for comparisons across health conditions and to provide estimates of
relative societal burden of different conditions when population
norms are used as benchmarks. Similarly, it can also be used
to inform health care resource allocation decisions across health
care conditions through cost utility analysis and the calculation of
incremental cost-effectiveness ratios.

ASSESSMENT OF QUALITY OF LIFE SCALE
Description
Purpose. The AQoL instruments are multiattribute utility measures of HRQOL (https://www.aqol.com.au). In a similar
way to other health utility measures (EQ-5D and SF-6D), the AQoL
instruments were designed for use across health conditions to
enable health economic evaluation studies to be undertaken. The
AQoL was originally published in 1999 (281), and six versions
have been developed to date: the AQoL-4D (the original version),
the AQoL-
6D (which includes pain and coping domains), the
AQoL-7D (the AQoL-6D plus a vision domain), the AQoL-8D (with
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domains for mental health) (see https://www.aqol.com.au), and
an abridged version of the AQoL-4D called the AQoL-8 (which
has only eight items) (https://www.aqol.com.au/index.php/aqoli
nstruments/2-uncategorised/74-aqol-8). The focus of this review
is on the AQoL-4D and the AQoL-6D, both of which have been
used in rheumatic conditions settings.
Content or domains. The AQoL-4D consists of the following four domains: independent living, mental health, relationships,
and senses (281). The AQoL-6D includes the same four domains
(but with revised items and response options) and the following
two additional domains: coping and pain (282).
The conceptual model for the original version of the AQoL
was based on the WHO definition of health (281). In the development of both the AQoL-4D and the AQoL-6D, the items were
sourced from focus groups with clinicians and review of the content of existing HRQOL questionnaires. Final item selection was
based on exploratory and confirmatory factor analyses and reliability analyses (281).
Number of items. The AQoL-4D has 12 items, with 3
items in each of the 4 domains. The AQoL-6D has 20 items, with
the 2 additional domains of independent living and mental health
each having 4 items.
Response options/scale. Guttman scaling is used for the
AQoL response options, with higher scores indicative of progressively
higher levels of disability/difficulty. The AQoL-4D items each have four
response options, and the AQoL-6D items each have between four
and seven options. Each item uses its own response scale.
Recall period for items. The instructions in the AQoL
instruments ask respondents to rate their health state over the
previous week.
Cost to use. The AQoL instruments and scoring algorithms
are available at no cost.
How to obtain. All AQoL instruments are available from
http://www.aqol.com.au/ and from Monash University Centre for
Health Economics (https://www.monash.edu/busin
ess/che/aqol).
The AQoL is subject to copyright restrictions, and online registration
of study details is requested before downloading the AQoL instruments (https://www.monash.edu/business/che/aqol/aqol-registrati
on-form). Modification of the AQoL instruments is not permitted.

Practical application
Method of administration. The AQoL instruments can
be self-administered (paper and pencil or electronically) or administered by an interviewer (face-to-face or by telephone). The agreement between self-and interviewer-administered (by telephone)
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versions of the original AQoL-4D was high, with an ICC of 0.83
(95% CI 0.76-0.88) and with the two versions producing comparable mean scores (283). However, in another study, the correlation between mail and telephone administration of the AQoL-4D
was only 0.66, indicating that different methods of AQoL administration should not be used interchangeably (284).
Scoring. Domain scores and an overall utility score are calculated for each instrument. The health states described by the items
are initially weighted using values obtained from the general population from Time Trade-Off interviews (https://www.aqol.com.au/
index.php/online-tto). Domain scores within an AQoL instrument
are combined using a multiplicative scoring procedure. Scoring
algorithms are available for download from the AQoL website in
SPSS and STATA readable formats (https://www.aqol.com.au/
index.php/scoring-algorithms). The scoring algorithm allows for
only one missing value per domain for domains with three to four
items and two missing values per domain for domains with more
than four items. Missing values are imputed from the mean of the
nonmissing items in the domain. Alternatively, assistance with
scoring can be sought from the AQoL developers (https://www.
aqol.com.au/index.php/contact-aqol-group).
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simplified Chinese AQoL-4D, although this is not explicitly stated
in the paper (289). The AQoL-4D has also been translated into the
South Indian Kannada language (290).

Psychometric information
Floor and ceiling effects. Information on floor and ceiling
effects for the AQoL instruments in rheumatic diseases settings is
limited. No floor or ceiling effects were found for the AQoL-4D in a
2006 study of 222 patients with osteoarthritis recruited from clinical and community settings (291). More broadly, in a publication
reporting AQoL-4D population norms (using data from the 2007
Australian National Survey of Mental Health and Wellbeing), there
were negligible floor effects (1.4%) and substantial ceiling effects
(47.2%). Furthermore, men (49.6%) were more likely than women
(45.1%) to obtain scores in the ceiling decile (0.91-1.00) (287).

Administrative burden. The AQoL instruments appear to
have low administrator burden for pen and paper administration
and electronic administration. In the original 1999 AQoL paper,
the developers reported that most respondents found the items
easy to answer (281). In less than 1% of cases, participants rated
items as difficult because they already experienced a low quality of
life and it was “upsetting and difficult” to reflect on this. The AQoL
instruments use simple language and are easy to administer and
score. The use of the computerized scoring algorithm requires
basic knowledge of statistical software. No special equipment is
needed to administer the AQoL instruments.

Reliability. Internal consistency. Information on the internal
consistency of the AQoL instruments in rheumatic conditions is also
limited. In a study of 139 individuals with rheumatoid arthritis (292),
the AQoL-4D utility score had a Cronbach’s α of 0.71 at baseline
and of 0.61 at 2 weeks follow-up testing. In the general population,
there has been mixed support for the internal consistency of the
AQoL instruments. Two population-based studies reported a Cronbach’s α of about 0.80 for the AQoL-4D (281,285). However, in a
web-based sample of 385 individuals, Cronbach’s α was 0.47 for
the AQoL-4D and was 0.94 for the AQoL-6D (293).
The three-item domains of the original AQoL-4D had low to
acceptable internal consistency in the general population, with
Cronbach’s α ranging from 0.52 (mental health) to 0.77 (independent living) (281). Similarly, in two separate longitudinal community cohort studies, Cronbach’s α for the AQoL-6D domains
ranged from 0.50 (senses) to 0.86 (independent living) (294). The
relationships domain was found to have low internal consistency
using Cronbach’s α (0.63) but an acceptable internal consistency
using coefficient H (0.76). However, it is important to remember
that these instruments were intended to be primarily used as an
overall utility score rather than as single domain scores.
Test-retest reliability. In a web-based sample of 385 individuals, very high test-retest reliability was indicated for both the
AQoL-4D (0.83 and 0.85) and AQoL-6D (0.88 and 0.85) with three
completions (2-week and 1-month intervals) (293). In a study of
39 patients rheumatoid arthritis from community-based private
rheumatology practices in Australia, Spearman’s correlation between AQoL-4D utility scores administered 2 weeks apart was
0.87, further supporting test-retest reliability of this measure (292).

Translations/adaptations. Translations of the AQoL in
Spanish, German, Danish, Chinese, and Italian are available at
no cost at https://www.aqol.com.au/index.php/aqol-translations,
but there is no information provided on the translation methods
and processes. The study by Si et al appears to have used the

Validity. Face/content. There appear to be no specific
studies into face validity and the AQoL-
4D and AQoL-
6D,
except as described for the development of the AQoL instruments (https://www.aqol.com.au/index.php/research-papers).
Richardson et al describe the use of instrument construction

Score interpretation. The AQoL utility score ranges from
−0.04 (health state worse than death) to 0.00 (death) and 1.00 (full
health) (285,286). Population norms are available only for the Australian general population. Studies reporting the normative values
for the AQoL-4D (287) and the AQoL-6D (288) are available from
the AQoL website (https://www.aqol.com.au/index.php/norms).
Respondent time to complete. The AQoL developers
estimate completion time for the AQoL-4D to be 1 or 2 minutes
and for the AQoL-6D to be 2 to 3 minutes (https://www.aqol.com.
au/index.php/aqolinstruments).
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theory to assess the content validity of the AQoL-6D (282).
The authors concluded that compared with the AQoL-4D, the
AQoL-6D captures a broader range of quality-of-life states.
The absence of floor or ceiling effects in osteoarthritis also
lends supports for the content validity of the AQoL-4D in rheumatic conditions because it indicates that the AQoL-4D can
adequately capture the full range of HRQOL experiences in
this population (291).
Construct. The evidence for the construct validity of the
AQoL is generally favorable, with several publications providing
evidence to support the factorial validity of these instruments
(281,282,294–296). However, the factorial structure of the AQoL
instruments has not yet been evaluated among patients with
rheumatic conditions.
In rheumatology settings, the convergent validity of AQoL-4D
was tested in a study of 222 individuals with osteoarthritis (291), and
AQoL utility had high to moderate correlations with the WOMAC
scales (r = −0.51 to −0.63) and the Lequesne index (r = −0.76).
All correlations were of hypothesized magnitude and direction. The
study of 139 patients with rheumatoid arthritis from community-
based private rheumatology practices in Australia showed correlations of expected direction and magnitude between the AQoL-4D
and the HAQ (r = −0.76) and the SF-36 PCS (r = −0.72) (292).
More broadly, in a sample of 606 individuals drawn from community and hospital settings, correlations between the AQoL-6D
and other generic measures of HRQOL, including the HUI3, the
EQ-5D, the 15D, and the SF-36 were 0.73 or higher (297), indicating good convergent validity. The AQoL-4D utility scores also
correlated well with health care costs in an 18-month follow-up
of more than 1500 individuals with a range of chronic conditions
(296). Although these results support convergent validity of the
AQoL instruments, their discriminant validity needs further study.
The AQoL has a good ability to differentiate between people
with and without rheumatic conditions as well as between severity
levels in rheumatic conditions. In a large probability sample of the
general population (n = 2840), 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 the
arthritis group (mean = 0.72; 99% CI 0.70-0.74) followed by the
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) (298). The AQoL-4D was also able to differentiate between
severity levels of osteoarthritis, with the utility score exhibiting
a moderate ES (0.66) for the difference in HRQOL between people with osteoarthritis recruited from the general community and
those who were on a waiting list for joint replacement surgery for
their osteoarthritis (291). Similar results were reported in at least
one other study (299). A 2015 study demonstrated a much lower
HRQOL in younger people (aged 20-55) with hip or knee OA compared with the population norm (mean difference of −0.35 AQoL
units; 95% CI −0.40 to −0.31) (286).
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Responsiveness. There is little recent research into the
ability of the AQoL instruments to detect change and treatment
effects in rheumatology settings. However, one longitudinal study
found a significant improvement in AQoL-4D scores 2 years after
total knee arthroplasty in patients with osteoarthritis (before surgery: 0.70 ± 0.11, 1 year after surgery: 0.71 ± 0.17, and 2 years:
0.75 ± 0.13; P < 0.01) (289).
Minimally important differences. The estimated MCID
for self-
reported health transition over time for the AQoL-
4D
utility score is 0.06 (285), but these results were derived from
population-based respondents in Australia (n = 3010), not from
studies in rheumatology settings.
Generalizability. Although the psychometric methods
used to construct the AQoL instruments provide strong evidence
for content and construct validity, the AQoL instruments have not
been extensively evaluated in rheumatology settings, and hence
the generalizability of these instruments to specific rheumatic conditions is not known at present.
Use in clinical trials. Since our 2011 review (1), the AQoL
instruments have been used as a secondary outcome measure in
knee osteoarthritis clinical trials to evaluate a physical therapist–
delivered combined pain-coping skills and exercise intervention
(AQoL-6D) (300), an internet-delivered home exercise and pain-
coping skills training intervention (AQoL-6D) (301), the efficacy
of unloading shoes for self-management of knee osteoarthritis
symptoms (AQoL-6D) (302), and the benefit of high-versus low-
dose fish oil for symptomatic and structural outcomes in knee
osteoarthritis (AQoL-4D) (303).

Critical appraisal of overall value to the
rheumatology community
Strengths. The primary strength of the AQoL instruments
is the use of stringent psychometric methods and a theoretical model of HRQOL for their development (281). The domains
covered by the AQoL instruments are relevant and useful for clinical and research purposes in rheumatology. Studies conducted
with the general population and some rheumatology populations
indicate that the AQoL instruments have good evidence of construct validity and good temporal stability, and there are population norms available. The AQoL instruments also have a low
administration burden and are available at no cost.
Caveats and cautions. Research on psychometric properties of the AQoL-4D in rheumatology is currently limited. Furthermore, evidence indicates that the AQoL domains have low internal
consistency, and it might be preferable to only report the overall
utility scores. Translations and cultural adaptations are available
in only a few languages. As with all generic health utility tools, the

|

MEASURES OF HEALTH AND HEALTH-RELATED QUALITY OF LIFE

data from the AQoL instruments are unlikely to detect small clinical
changes.
Clinical usability. Studies of psychometric properties of
the AQoL instruments in rheumatic conditions are limited, and
so their clinical usability in this setting is not known. Furthermore,
given the relatively low internal consistency of the domain scores,
these instruments do not appear to be suitable for conducting
assessments at the individual level. These instruments can potentially be used to track changes for groups of patients over time,
although more research into their responsiveness is needed.
Research usability. The AQoL instruments can be used
for the evaluation of HRQOL pre/post interventions, measurement
(and potentially comparison) of HRQOL in different populations and
disease settings, and monitoring longitudinal changes in HRQOL
in a range of health conditions, although most studies supporting
these are not conducted in rheumatology settings. The availability
of the population norms for both the 4D and 6D versions of the
AQoL provides context for score interpretation and facilitates the
usefulness of these tools for research purposes. However, only
Australian norm data are available. There is the potential for data
from the AQoL to be useful for comparisons of quality of life across
rheumatology diseases and populations and for health economic
appraisals such as cost utility assessments.

CONCLUSIONS
The results of this review concur with our previous findings and
indicate that there is currently no single best measure of general
health or HRQOL in rheumatology, with strengths and weaknesses
identified in all measures considered. When a relatively brief measure of overall physical and mental health status is required, the
PROMIS-GH or SF-12 might be recommended, whereas the SF-
36, WHOQOL-BREF, or NHP would be suitable for a more detailed
profiling of health. The NHP might be the least preferred measure
of health status in either mildly or severely impaired subpopulations
because of floor and ceiling effects, whereas the WHOQOL-BREF
appears to have good ability to capture the full range of health
states in rheumatic conditions with no substantive floor or ceiling
effects. Of the SF-6D, the EQ-5D, and the AQoL, the EQ-5D has
been evaluated most extensively in rheumatic conditions, with
the five response level (EQ-5D-5L) version being preferable to the
three response level (EQ-5D-3L) version. The AQoL, with very low
administrative burden and good evidence of construct validity, is a
promising measure, but its psychometric properties in rheumatic
conditions require further study. The advantage of the SF-6D utility
score is that it can be derived from either the SF-12 or the SF-36,
eliminating the need for administering a separate utility measure for
use in health economic analysis.
For the questionnaires reviewed in this paper, the strongest
psychometric evidence pertains to their face, convergent, and
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known-
groups validity, whereas evidence of factorial validity is
generally weak for all measures apart from the AQoL. The content
validity of a measure is largely dependent upon the nature of the
construct being measured, and users are encouraged to carefully assess the intended measures to determine suitability for the
study aims. Information on the MIDs/MCIDs is also largely lacking
for the rheumatic conditions. The results of this review call for further systematic investigations of the psychometric properties of
instruments currently used to assess health and HRQOL in rheumatic conditions. Table 1 and 2.
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26

10

6

SF-36

SF-12

Nottingham
Health Profile

WHOQOL-BREF

PROMIS-GH

EQ-5D

Measure

Number of
Items

Table 1. Practical applications*

Five-point
Likert-t ype

4-20 or 0-100

T score
Nine items are
No recall for
(population
rated on a
seven items;
mean: 50; SD:
five-point
7-day recall for
10)
Likert-t ype
three items
scale; one item
(pain) is rated
0-10.
−1 to 1 (utility
Today
Version 3L (no,
score); 0-100
some, and
(VAS)
extreme
problems);
version 5L (no,
, moderate,
severe, and
extreme
problems);
vertical VAS

2 weeks

0-100

The population
mean of 50 is
based on the
US general
population
Yes

Higher score =
better health

Higher score =
better HRQOL

Yes

Yes

Yes

Yes
Higher score =
better quality
of life

Yes

Yes

(Continued)

Cross-
Cultural
Validation

Yes

Yes

Yes

Availability of
Normative Data

Yes

Higher score =
worse health

Higher score =
better health

0-100

Likert-t ype;
2 items with
3 response
options and
10 items with
5 response
options
Yes/no

4 weeks
(standard
form) or 1
week (acute
form)

Self- or
interviewer-
administered;
paper,
electronic, or
telephone
format
Self- or
interviewer-
administered;
paper format
At the moment

Higher score =
better health

0-100

Score
Interpretation

Likert-t ype with
varying
number of
response
options

Range of
Scores

4 weeks
(standard
form) or 1
week (acute
form)

Recall Period

Response
Format

Self- or
interviewer-
administered;
paper,
electronic, or
telephone
format

Energy, pain,
emotional
reactions, sleep,
social isolation,
and physical
mobility
Self- or
Physical health,
interviewer-
psychological,
administered;
social
paper or
relationships,
electronic
and
format
environment
Self- or
Global physical
interviewer-
health, global
administered;
mental health,
paper or
and two single
electronic
items on general
format
health and social
roles
Mobility, self-care, Self- or
interviewer-
usual activities,
administered;
pain/discomfort,
paper,
anxiety/
telephone, or
depression, and
electronic
VAS (overall
format
health)

Physical
functioning, role
physical, bodily
pain, general
health, social
functioning, role
emotional,
mental health,
and vitality
Physical
component
summary score
and mental
component
summary score

Content/Domains

Method of
Administration
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(Cont’d)

4D = 12; 6D = 20

AQoL

Physical function,
role
performance,
social function,
bodily pain,
mental health,
and vitality
4D = 4; 6D = 6

Content/Domains
Self- or
interviewer-
administered;
paper,
telephone, or
electronic
format
Self- or
interviewer-
administered;
paper or
electronic
format

Method of
Administration

The past week

0.30 to 1.00

Range of
Scores

Four-point
−0.40 to 1.00
Guttman scale

4 weeks or 1 day Likert-t ype;
number of
response
options varies
across items

Recall Period

Response
Format

Higher score =
better HRQOL

Higher score =
better HRQOL

Score
Interpretation

Yes

Yes

Availability of
Normative Data

None
identified

Yes

Cross-
Cultural
Validation

* 3L = EQ-5D-3L; 5L = EQ-5D-5L; AQoL = Assessment of Quality of Life Scale; HRQOL = health-related quality of life; PROMIS-GH = Patient-Reported Outcomes Measurement Information
System–General Health; SF-12 = 12-Item Short Form Health Survey; SF-36 = 36-Item Short Form Health Survey; VAS = visual analog scale; WHOQOL-BREF = World Health Organization Quality
of Life short version instrument.

11

Number of
Items

SF-6D

Measure

Table 1.
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Floor and ceiling
effects

No

Floor effects in
severely
impaired
populations and
ceiling effects in
well populations

Minimal floor
effects or ceiling
effects among
healthy
populations

No

Minimal floor and
ceiling effects in
utility score (less
ceiling effect in
the 5L version
compared with
the 3L) and EQ
VAS; ceiling
effects at the
domain level

SF-36

SF-12

Nottingham
Health Profile

WHOQOL-BREF

PROMIS-GH

EQ-5D

Floor/Ceiling
Effects

Psychometrics*

Measure

Table 2.

Good evidence of
internal consistency
and moderate evidence
of temporal stability

Responsiveness

Suboptimal for
emotional
reactions and
social isolation
domains; good
for the remaining
domains
Good face validity for assessing general Limited evidence
Good internal
indicating good
health; no information available on
consistency for
responsiveness
construct validity for rheumatology
most domains
overall for
patients
except for social
musculoskeletal
relationships;
conditions
good test-retest
reliability.
Good face validity and good evidence of Good
Good but limited
construct validity except for
evidence in
replication of factor structure in
rheumatology,
rheumatology settings
especially
internal
consistency
reliability
Acceptable
Adequate content and construct
Good internal
responsiveness
validity; the 5L version has better
consistency and
(version 5L
construct validity compared with the
moderate
better than 3L;
3L version
test-retest
utility better
reliability for the
than VAS); EQ 5D
3L and 5L
and EQ-VAS are
versions
less responsive
than disease-
specific
measures

Good

Validity

Good face validity. Generally good
Content validity
in rheumatic
conditions is not
known. Good
evidence of
convergent and
known-groups
validity and
weaker evidence
of discriminant
and factorial
validity
Good
Adequate but
limited evidence
Low to moderate
Good face validity; support for the
convergent and known-groups
validity; limited information on
factorial validity

Reliability

Good
Version 3L utility
score: 0.03-0.52
points; version
5L utility score:
0.05-0.41 points;
EQ VAS: 7.75-10.5
points

Limited evidence

Yes
Good overall, but
culture-specific
issues have been
reported for the
item relating to
satisfaction with
sex life
Good
Yes
Not available

Yes

Yes
Works best in
population
subgroups with
moderate levels
of disability

Not available

Yes

Yes

(Continued)

Used in RCTs

Good

Good

Generalizability

Limited evidence

2-3 points

Minimally
Important
Differences
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Good

Good

Validity

Good face validity for
measuring general
HRQOL; no patient
involvement in content
development; good
support for construct
validity
Very good but needs more
data in rheumatology

Reliability

Responsiveness

Relatively small,
Variable across
0.01-0.10 utility
studies; may be
units
more sensitive at
detecting
improvement
than
deterioration
0.06
Good but needs
more data in
rheumatology

Minimally
Important
Differences

Yes

Good

Used in RCTs
Yes

Generalizability
Good

* 3L = EQ-5D-3L; 5L = EQ-5D-5L; AQoL = Assessment of Quality of Life Scale; HRQOL = health-related quality of life; PROMIS-GH = Patient-Reported Outcomes Measurement Information
System–General Health; RCT = randomized controlled trial; SF-12 = 12-Item Short Form Health Survey; SF-36 = 36-Item Short Form Health Survey; VAS = visual analog scale; WHOQOL-BREF
= World Health Organization Quality of Life short version instrument.

No

AQoL

Floor/Ceiling
Effects

No

(Cont’d)

SF-6D

Measure

Table 2.
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