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P
atient quality of life (QOL) outcome-based studies are
designed to evaluate whether patient health has improved as
measured by physical, mental, and social instruments.1 In
industrialized countries, only one third of the burden from

disease is due to mortality, with two thirds due to physical, mental, and
social disability.2 Although the inverse is true in low- and middle-
income countries, a third of the burden of disease in these domains is
still due to the impact on well-being. Thus, we require appropriate out-
come measures for those medical interventions that are designed to
improve well-being in addition to, or instead of, extending the dura-
tion of the patient’s life. This is certainly true for rheumatoid arthritis
(RA) trials.

Of the many measurement tools available to clinical researchers,
those that measure patient well-being are perhaps the most important
for evaluating patient-perceived outcomes. Because well-being is a
complex concept or attribute, its definition has been the subject of
great debate.3 It is variably interpreted as health-related QOL
(HRQOL) or function. Fitzpatrick et al have distinguished “global
definitions” from “component definitions” for patient-based outcome
measures.4 Global definitions define well-being in general terms such
as global judgments of health or satisfaction with life, whereas compo-
nent definitions break the concept into specific parts or dimensions.
They have proposed the following classification of components: physi-
cal function, symptoms, psychologic well-being, social well-being, cog-
nitive functioning, role activities, personal constructs (ie, life satisfaction,
spirituality, etc), and satisfaction with care.

Measuring well-being poses challenges that are not apparent with
more objective clinical outcome measurements. One of these chal-
lenges is measuring differences between individuals at a single point
in time versus changes within individuals or groups over time. A dis-
criminative instrument asks questions such as: who, at this point, has
better QOL and whose QOL is not so good versus an evaluative
instrument which asks who has improved more, who has improved
less, and who has deteriorated. The latter is most frequently used in
clinical trials.

The focus of this article is to classify HRQOL scales as disease-specif-
ic versus generic. Disease-specific scales are designed to be used for a spe-

Generic Quality-of-life Assessment
in Rheumatoid Arthritis

Peter Tugwell, MD, MSc; Leanne Idzerda, BAH; George A. Wells, PhD, MSc

Address correspondence to: Peter Tugwell, MD, MSc, Director, Centre for Global Health, University
of Ottawa, 501 Smyth Rd, Rm LM12, Ottawa, ON, K1H8L6, Canada. E-mail: tugwell@uottawa.ca.

Abstract
Background: Generic health status measures
are commonly used in the evaluation of
rheumatoid arthritis (RA) patients. The 
reliability, validity, and sensitivity of the 
instruments in the assessment of quality of 
life (QOL) in RA, and how they correlate to
other clinical measurements, have long 
been questioned.

Objective: Analyze the performance of a 
commonly used generic health status 
measure, the Medical Outcomes Study 
36-Item Short Form (SF-36), against the
Outcome Measures in Rheumatology 
(OMERACT) criteria. 

Methods: Data were analyzed from 7 
double-blind, randomized controlled trials 
that examined the effectiveness of 1 or more
interventions in RA. The primary outcome
measures evaluated were the Mental and
Physical Component Scores of the SF-36.
Comparators were 1 or more of the following:
the Health Assessment Questionnaire 
scores, tender joint count (TJC), the Disease
Activity Score, and the American College 
of Rheumatology Responder Index (ACR20,
ACR50, ACR70). The ability to detect a treatment
effect in the study outcomes was evaluated
using 3 measures: treatment difference, 
standardized response mean, and relative 
efficiency in relation to the TJC.

Results: As a generic QOL measure, the SF-36
is better suited to capture the holistic health 
of the patient, as reflected in the World Health
Organization definition of health as being not
only the avoidance of disease but the physical,
emotional, and social well-being of the patient.
Furthermore, use of the SF-36 permits compar-
isons of physical and mental aspects of QOL in
the RA patient population, as well as compar-
isons of QOL parameters between patients with
RA, other patient groups, and the general 
population.

Conclusion:The SF-36 deserves serious consid-
eration for inclusion in the core set of outcomes
in RA trials.

(Am J Manag Care. 2007;13:S224-S236)
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cific condition, with a scale for arthritis having different ques-
tions than a scale for heart failure. Disease-specific scales have
typically been designed to identify aspects of a disease most like-
ly to improve with therapy and thus will maximize a patient’s
responsiveness to change while receiving a particular therapy.
All pivotal clinical trials of therapies now include an instru-
ment to assess patient-reported outcomes, usually the Health
Assessment Questionnaire (HAQ) or the Modified HAQ
(MHAQ). Generic scales are designed to be applicable across
many conditions and focuses on overall QOL (ie, overall phys-
ical, social, and emotional health). Because these are not tai-
lored to a specific disease, generic scales are much less likely to
be responsive to change in intervention trials. However, a
number of trials of RA have included a generic scale, the
Medical Outcomes Study 36-Item Short Form (SF-36).

Measurement Used in the Assessment 
of Quality of Life in Rheumatoid Arthritis Trials

Table 1 shows the most commonly used HRQOL instru-
ments in RA trials and their psychometric properties.5

The HAQ and the MHAQ are the most widely used.6 The
HAQ Disability Index (HAQ-DI) is an ordinal scale with 20
items on daily functioning during the past week. These cover
8 component areas: dressing and grooming, arising, eating,
walking, hygiene, reach, grip, and outdoor activities. The
scale is either self-administered or may be applied in a person-
al or telephone interview. It can be completed in 5 minutes.
Each response is scored on a 4-point scale of ability: without
any difficulty, with some difficulty, with much difficulty,
and unable to do.

There are a number of generic scales7; the SF-36 and its
derivatives dominate the field in the majority of clinical areas,
including RA trials. The SF-36 was designed as a generic indi-
cator of health status for use in population surveys and evalu-
ative studies of health policy, and is only more recently being
used to complement disease-specific measures in clinical tri-
als.8 The SF-36 has 36 questions that measure the following
8 dimensions: physical functioning, physical role limitations,
bodily pain, social functioning, general mental health, social
role limitations, vitality, and general health perceptions. The
standard instrument uses a 4-week recall period but is often
used with a 1-week recall period. It may be self-administered
or used in personal or telephone interviews. It takes 5 to 10
minutes to complete. Two summary scores are calculated, one
for the physical component summary (PCS) and one for the
mental component summary (MCS) scores. The focus of this
article is to review the performance of the SF-36 against the
Outcomes Measures in Rheumatology (OMERACT) Filter of
Validity, Feasibility, and Responsiveness to Change.

What Is OMERACT?
OMERACT is an international, informally organized

network initiated in 1992 that aims to improve outcome
measurement in rheumatology. Consensus conferences,
which are chaired by an executive committee, are held every
2 years and rotate around the globe. Data-driven recom-
mendations are prepared and updated by expert working
groups at these consensus conferences. Recommendations
include core sets of measures for most of the major rheuma-
tologic conditions.9

What Does OMERACT Do?
OMERACT strives to improve end point outcome meas-

urement through a data-driven, iterative consensus process.
Agreement regarding the use of standardized end points in
randomized controlled trials and longitudinal observational
studies is extremely important. Their use facilitates compar-
isons of outcomes across studies to provide the best estimates
of benefit and safety for therapeutic interventions across dif-
fering patient populations.10

With the goal of improving outcome measurement,
OMERACT organizes consensus conferences. The key char-
acteristics of OMERACT conferences include a commitment
to the data-driven interactive development of a majority
alignment across relevant stakeholder groups on determining
relevant health outcome domains and endorsing valid, re-
sponsive, feasible health outcome measures/scales in patients
with musculoskeletal conditions.11

To reach a consensus over what should be measured and
how (ie, what measures are applicable in trials for each clini-
cal indication), OMERACT has developed the following
procedure. First, the organizing committee polls experts and
opinion leaders to generate interest in the topic at hand.
These individuals then form a committee to guide the subse-
quent process. From the general domains of health status,
defined by the Ds (discomfort, disability, dollar cost, death),
specific domains are formulated for the topic in question. In
each domain, measures are collected and tested for their
applicability. The domains and the applicable measures form
the basis for the consensus guidelines.

Currently, an initiative starts as a special interest group. A
small group of experts initiates the research agenda with lit-
erature reviews and validation studies. At the conference, in
informal discussions, the research agenda is prioritized and
tasks are distributed among interested parties. The next step
is a workshop, where studies are presented to help the formu-
lation and selection of the domains. Again, agreement is
reached on priorities in research to be performed. The final
step is the module in which evidence (both from literature
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and targeted studies) is presented and final selection of meas-
ures can take place.

Both in workshops and in modules, plenary presentations
are complemented by small group sessions where participants
express their views and preferences. These views are brought
back to the plenary session, where a final consensus is formu-
lated with the help of interactive voting using electronic
touchpads. In modules, consensus implies agreement on
domains or measures, and in workshops consensus means the
formulation of a research agenda in areas where data-driven

decisions cannot be made. The process is iterative, in that
guidelines are forever preliminary, based on the assumption
that future data (sometimes a direct result of the research
agenda) will serve to refine or modify them. The work need-
ed to justify a module with voting can be fast-tracked and
achieved within 12 months if there are sufficient existing
data on the performance of the instruments measuring the
selected attributes. The new staging of starting with special-
interest groups, with criteria for moving to a workshop and
the additional requirements to warrant a module, all reflect

n Table 1. Characteristics of Commonly Used Instruments to Measure QOL in RA Patients

Health Dimension Psychometric Properties

Questionnaire

AIMS 67 Mobility, 5-point <5 15 • • • • • • • •
physical Likert 
activity, scale
dexterity, 
social role, 
social 
activity, 
ADLs, pain, 
anxiety, 
depression

AIMS2 57 AIMS 5-point <5 23
subscales Likert
+ arm scale
function 
work, 
social 
support

MACTAR 14 Physical Yes/No <5 10
disability ranking

MHAQ 8 Physical 4-point <2 2
disability Likert 

scale

HAQ-DI 20 Physical 4-point <5 5 • • • • • •
disability Likert 

scale

QOL indicates quality of life; RA, rheumatoid arthritis; AIMS, Arthritis Impact Measurement Scale; ADLs, activities of daily living; MACTAR,
McMaster Toronto Arthritis Patient Preference Disability Questionnaire; MHAQ, Modified Health Assessment Questionnaire; HAQ-DI, 
HAQ Disability Index.
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the expectation that the process can take up to 6 years or
more. This has been the case with outcomes for adverse
effects, which has been a focus at every OMERACT meeting
since the second OMERACT in 1994.

The OMERACT Filter
When Is a Measure “Applicable”? A measure is consid-

ered “applicable” when it passes the OMERACT filter in its
intended setting. The OMERACT filter can easily be sum-
marized in only 3 words: truth, discrimination, and feasibili-
ty.12 Each word represents a question to be answered of the
measure, in each of its intended settings.

Truth. Is the measure truthful? Does it measure what it
intends to measure? Is the result unbiased and relevant? This
criterion captures the issues of face, content, construct, and
criterion validity.

Discrimination. Does the measure discrimi-
nate between 2 situations that are of interest?
The situations can be states at one time (for
classification or prognosis) or states at different
times (to measure change). This criterion cap-
tures the issues of reliability and sensitivity to
change.

Feasibility. Can the measure be applied easi-
ly, given constraints of time, money, and in-
terpretability? This criterion addresses the
pragmatic reality of the use of the measure, one
that may be decisive in determining a measure’s
success.

The SF-36 has already been demonstrated
to meet the first and third criteria above. It has
been extensively validated. Face validity is
greatest for the component scores, which are
much easier to interpret and use for clinical
decision making than the 8 subscales. Content,
construct, and criterion validity have been
demonstrated, and it has been shown to meet
the feasibility criteria in many trials in many
conditions.7 The outstanding challenge that
this article addresses is to demonstrate its dis-
crimination in RA through showing its respon-
siveness to change in trials against placebo.

SF-36 Comparison With Other Scales
Methods
Inclusion Criteria. For inclusion in this

analysis, the identified studies had to be double-blind, ran-
domized controlled trials that examined the effectiveness of 1
or more interventions targeting patients with RA. Studies
needed to include as reported outcomes the SF-36 with their
component scores, the HAQ, and tender joint count (TJC).

Exclusion Criteria. Studies were excluded when a control
group was absent and when studies reported data on the
same, or highly related, sample. In these cases (Table 2)13-39

the study with the most complete data on the SF-36, HAQ,
and TJC was reported. Trials were also excluded when the
published report did not contain adequate data and the data
could not be obtained from the original authors. 

Identification of Relevant Articles
A total of 7 studies were identified through 2 searches and

consultation with an expert in the field. The first search
on PubMed retrieved 93 studies using keywords rheumatoid

n Table 2. Characteristics of Excluded Trials

First Author,Year Reason Excluded

Bilberg, 200515 Nonextractable data

Cohen, 200116 Same sample as Strand, 199937

Eichler, 200513 Nonextractable data

Genovese, 200517 Same sample as Westhovens, 200638/Wells, 200739

Harrison, 200518 No control group

Helliwell, 199919 Nonextractable data

Hewlett, 200520 Nonextractable data

Kaplan, 200521 Nonextractable data

Keystone, 200422 Nonextractable data

Kosinski, 200223 No control group

Martin, 200624 Nonextractable data

Mathias, 200025 Nonextractable data

Scott, 199926 Same sample as Strand, 199937

Scott, 200027 No control group 

Sköldstam, 200328 Nonextractable data

Strand, 200429 Same sample as Strand, 200531

Strand, 200430 Same sample as Strand, 199937

Strand, 200531 No control group

Tijhuis, 200332 Nonextractable data

Torrance, 200433 Nonextractable data

Tugwell, 200034 Same sample as Strand, 199937

Tuttleman, 199714 Nonextractable data

Weinblatt, 200335 Same sample population as Torrance, 200433

Wolfe, 200536 No control group
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arthritis and SF-36 from 1998 to the present. A second search
with a wider catchment area was run in MEDLINE, the
Cochrane CENTRAL, and EMBASE databases using the
Ovid platform. This search was created using Medical Subject
Headings (MeSH) of the National Library of Medicine for
RA using textword searching to identify other variations.
The search was then limited through a filter to identify ran-
domized controlled trials. 

Outcome Measures. The primary outcome measures eval-
uated by this review were the MCS and PCS of the SF-36.
The scores can range from 0 to 100, with higher scores indi-
cating better QOL. Comparators were one or more of the fol-
lowing: the HAQ scores, TJC, the disease activity score, and
the American College of Rheumatology (ACR) Responder
Index (ACR20, ACR50, and ACR70).

Statistical Methods. The ability to detect a treatment
effect in the study outcomes was evaluated using 3 measures:
treatment difference—difference between the mean change in
the treatment group and mean change in the placebo group;
standardized response mean (SRM)—ratio of the treatment
difference to the pooled standard deviation (SD) of the mean
change in scores; and relative efficiency (RE) in relation to
the TJC—square of the ratio of the t statistics which corre-
sponds to squaring the ratio of the SRM for the outcome to
the SRM for the TJC. An RE >1 would imply that the out-
come is more efficient than the TJC in detecting a treatment
effect. ma and sa are the mean and SD, respectively, of the
change in scores from baseline in the abatacept group, and na

is the number of patients in this group. Similarly, mc , sc , nc are
the corresponding values for the control group.

1. Treatment difference: ma−mc

2. SRM: 

3. RE: (SRM of outcome)2/(SRM of TJC)2

Data Extraction
Data on the mean change in scores from baseline, the SD,

and the sample size were extracted from the identified pub-
lished studies using standardized data extraction sheets.
When exact data were not available, graphs were used to
extract the required data. If the SD for the change from base-
line was not reported, the relevant P value was recorded and
used to calculate the SD. In addition to these measures,
demographic details and measures of severity were recorded
at baseline. The data were extracted by 2 independent per-

sons and reviewed by a third to establish reliability. In trials
where data were not reported in a form that allowed extrac-
tion, the original investigators were contacted via an elec-
tronic letter for more information. Nine first authors were
approached. Six responded and 1 provided extractable data. 

Results
Thirty-five of the identified studies met the criteria for

inclusion after the screening of the results for both the
searches (Table 3).37-46 Of these identified 35 studies, 5 stud-
ies were included after the criteria of exclusion was applied.
These results were further supplemented by an expert in the
field who has compiled a bibliography of all SF-36 studies,
totaling more than 10 000 published studies to date, and 2
additional studies were identified for a total of 7.

Cohen et al, 2006. “Rituximab for Rheumatoid Arthri-
tis Refractory to Anti-tumor Necrosis Factor Therapy.”40

The primary efficacy end point was response, determined
using the ACR 20% improvement criteria (ACR20) at 24
weeks. Secondary end points included responses on the
ACR50 and ACR70. All patients had active, long-standing
RA. At week 24, significantly more rituximab-treated
patients than patients receiving placebo demonstrated
ACR20 (51% vs 18%), ACR50 (27% vs 5%), and ACR70
(12% vs 1%) responses and moderate-to-good European
League Against Rheumatism responses (65% vs 22%).
Rituximab-treated patients also had clinically meaningful
improvements in fatigue, disability, and HRQOL (Functional
Assessment of Chronic Illness Therapy–Fatigue, HAQ-DI,
and SF-36, respectively). ACR20 response rates over time
showed a statistically significant separation between ritux-
imab treatment and placebo by week 8; ACR50 and ACR70
responses over time showed a statistically significant separa-
tion by week 12 and week 16 of treatment, respectively.

Kosinski et al, 2000. “Determining Minimally Impor-
tant Changes in Generic and Disease-specific Health-related
Quality of Life Questionnaires in Clinical Trials of Rheu-
matoid Arthritis.”41 Patients with RA were enrolled in 2
double-blind, placebo-controlled clinical trials and complet-
ed the SF-36 modified health survey and the HAQ-DI at
baseline and 6-week follow-up assessments. In the first trial,
patients were randomized to receive misoprostol, diclofenac
sodium, or placebo. In the second trial, patients were ran-
domized to receive 3 different dose levels of celecoxib, a
cyclooxygenase inhibitor, and placebo. 

Data on 5 RA severity measures were also collected at base-
line and at 6 weeks (patient and physician global assessments,

(ma − mc)
1

+
1

—
na nc na + nc −2

—
(na −1)sa +( nc −1)sc

2 2
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n Table 3. Characteristics of Included Trials

Details of Patients
(Mean Age, % Female, Baseline Measures

Avg Years with Disease, SF-36, MCS, PCS,
First Author,Year Duration % RF Factor Positive) Treatment Groups N HAQ, and TJC

Cohen, 200640 24 weeks 53; 81; 12; 79 MTX + placebo 209 TJC (68 assessed) = 33.0 ± 15.6
HAQ-DI = 1.9 ± 0.5
SF-36 = NA

52; 81; 12; 79 MTX + rituximab 311 TJC (68 assessed) = 33.9 ± 15.1
HAQ-DI = 1.9 ± 0.6
SF-36 = NA

Kosinski, 200041 6 weeks Placebo 116 PCS = 31 (SD = 8.9)
MCS = 48.9 (SD = 11.3)
HAQ = 1.3 (SD = 0.68)
TJC*
1-17 (25%) = 35.9%
18-34 (26%-49%) = 39.1%
35-68 (50%+) = 25.0%

Celecoxib or 440 PCS = 31 (SD = 8.9)
misoprostol or MCS = 48.9 (SD = 11.3)
diclofenac sodium HAQ = 1.3 (SD = 0.68)

TJC*
1-17 (25%) = 35.9%
18-34 (26%-49%) = 39.1%
35-68 (50%+) = 25.0%

Kremer, 200242 24 weeks 57; 81; 12.7; 87.6 MTX + placebo 133 PCS = NA
MCS = NA
HAQ-DI = 1.5 ± 0.58
TJC = 26.4 ± 12.59

56; 76; 10.5; 78.6 MTX + leflunomide 130 PCS = NA
MCS = NA
HAQ-DI = 1.6 ± 0.62
TJC = 26.9 ± 13.04

Lipsky, 200043/ 54 weeks 51; 80; 11; 77 MTX + placebo 88 PCS = 27 ± 8
Maini, 200444 MCS = 47 ± 12

HAQ = 1.7 ± 0.6
TJC = 31 ± 18

54; 81; 10; 84 MTX + infliximab 86 PCS = 27 ± 7
3 mg/kg q8w MCS = 46 ± 11

HAQ = 1.8 ± 0.6
TJC = 32 ± 18

52; 77; 9; 80 MTX + infliximab 86 PCS = 25 ± 8
3 mg/kg q4w MCS = 48 ± 12

HAQ = 1.7 ± 0.6
TJC = 31 ± 15

54; 77; 11; 82 MTX + infliximab 87 PCS = 26 ± 7
10 mg/kg q8w MCS = 48 ± 11

HAQ = 1.7 ± 0.6
TJC = 32 ± 16

52; 73; 12; 82 MTX + infliximab  81 PCS = 27 ± 8
10 mg/kg q4w MCS = 47 ± 11

HAQ-DI = 1.7 ± 0.6
TJC = 34 ± 16
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n Table 3. Characteristics of Included Trials (Continued)

Details of Patients
(Mean Age, % Female, Baseline Measures

Avg Years with Disease, SF-36, MCS, PCS,
First Author,Year Duration % RF Factor Positive) Treatment Groups N HAQ, and TJC

Strand, 199937 52 weeks 55; 70; 6.9; 64.8 Placebo 101 PCS = 29
MCS = 48
HAQ-DI = 1.3
TJC = NA

53; 76; 6.5; 59.4 MTX 162 PCS = 30
MCS = 49
HAQ-DI = 1.3
TJC = NA

54; 73; 7.0; 64.8 Leflunomide 157 PCS = 30
MCS = 47
HAQ-DI = 1.3
TJC = NA

Wells, 200739/ 6 months 53; 80; 21.2; 73.3 DMARDs + placebo 133 PCS = 27.8 (SD = 6.3)
Westhovens, 200638 MCS = 42.9 (SD = 11.9)

HAQ = 1.8 (SD = 0.6)
TJC = 32.8 (SD = 13.4)

54; 77.1; 11.4; 72.9 DMARDs + abatacept 258 PCS = 27.5 (SD = 6.9)
MCS = 41.3 (SD = 12.4)
HAQ = 1.8 (SD = 0.6)
TJC = 31.3 (SD = 13.0)

Zhao, 200045/ 12 weeks 54; 73; 11; NA Placebo 100 TJC = NA
Simon, 199946 HAQ-DI = 1.4 (SD = 8.6)

PCS = 29.1 (SD = 0.66)
MCS = 46.9 (SD = 10.8)

54; 74; 11; NA Celecoxib 100 mg bid 152 TJC = NA
HAQ-DI = 1.4 (SD = 0.65)
PCS = 29.7 (SD = 8.0)
MCS = 47.6 (SD = 11.1)

55; 73; 11; NA Celecoxib 200 mg bid 156 TJC = NA
HAQ-DI = 1.5 (SD = 0.73)
PCS = 29.5 (SD = 7.9)
MCS = 45.3 (SD = 12.3)

54; 72; 10; NA Celecoxib 400 mg bid 134 TJC = NA
HAQ-DI = 1.4 (SD = 0.72)
PCS = 29.5 (SD = 8.3)
MCS = 47.5 (SD = 11.6)

55; 72; 10; NA Naproxen 500 mg bid 135 TJC = NA
HAQ-DI = 1.5 (SD = 0.67)
PCS = 29.9 (SD = 8.9)
MCS = 46.2 (SD = 11.6)

*Percent of patients that experienced tenderness in <25% of joints, >25% to <50% of joints, or >50% of joints.
RF indicates rheumatoid factor; SF-36, Medical Outcomes Study 36-Item Short Form; MCS, mental component summary; PCS, physical compo-
nent summary; HAQ, Health Assessment Questionnaire; TJC, tender joint count; MTX, methotrexate; HAQ-DI, HAQ Disability Index; NA, not appli-
cable; SD, standard deviation; DMARDs, disease-modifying antirheumatic drugs.
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joint swelling and tenderness counts, and global pain assess-
ment). Comparison of changes in the SF-36 and HAQ-DI
scores was made between groups of patients known to differ in
the level of change on each RA severity measure. With few
exceptions, changes in the SF-36 and HAQ-DI scores were not
the same between patients who differed in the level of change
on each RA severity measure. Changes in the SF-36 and HAQ-
DI scores were more strongly related to changes in the patient
and physician global assessments and patient pain assessment
than to changes in the joint swelling and tenderness counts. 

Kremer et al, 2002. “Concomitant Leflunomide Thera-
py in Patients With Active Rheumatoid Arthritis Despite
Stable Doses of Methotrexate. A Randomized, Double-blind,
Placebo-controlled Trial.”42 The primary efficacy variable in
this trial was the rate of achievement of ACR20 at the end of
the study. SF-36s were completed as an end point analysis.
Secondary outcomes included ACR50 and ACR70 responder
rates at week 24. 

Mean improvements in individual components of the
ACR response criteria were statistically significant for
the leflunomide group compared with the placebo group
(P <.001). The mean change from baseline in overall physi-
cal function, measured with the HAQ-DI, was 0.42 for the
leflunomide group (29% improvement), nearly twice the
minimum clinically important difference, and 0.09 for the
placebo group (5% improvement).

Lipsky et al, 2000. “Infliximab and Methotrexate in
the Treatment of Rheumatoid Arthritis.”43 Patients with
active RA who were on methotrexate (MTX) therapy were
randomized to receive either infliximab or placebo. Clini-
cal response at week 54 was defined according to the
ACR20. The percentages of patients with an ACR50 and
ACR70 were also assessed. Scores on the physical compo-
nent subscales of the SF-36 were more than 2 SD below the
score for the general US population of persons without
chronic conditions.

Therapy with infliximab plus MTX resulted in a sustained
reduction in symptoms and signs of RA and increased the
function of patients, as measured by the HAQ or by the
SF-36.

Maini et al, 2004. “Sustained Improvement Over Two
Years in Physical Function, Structural Damage, and Signs and
Symptoms Among Patients with Rheumatoid Arthritis Treated
With Infliximab and Methotrexate.”44 The overall objective of
this study was to evaluate the efficacy and safety of repeated
administration of infliximab plus MTX over a 2-year period in

patients who previously experienced an incomplete response
to MTX. Efficacy measures included HAQ (physical func-
tion), SF-36 (HRQOL), total radiographic scores (structural
damage), and the ACR20 (signs and symptoms). Improve-
ment was shown in HAQ scores and PCS scores for the inflix-
imab plus MTX group compared with the MTX-only group.
Stability in the SF-36 MCS was observed for the infliximab
plus MTX group. Radiographic scores showed median
changes from baseline to week 102 as follows: 4.25 MTX only
versus 0.50 infliximab plus MTX. ACR20 responses at week
102 were 40% to 48% for the infliximab plus MTX groups
versus 16% for the MTX-only group. 

Strand et al, 1999. “Function and Health-related Quali-
ty of Life.”37 This study assessed the efficacy of leflunomide or
MTX compared with placebo in improving function and
HRQOL in patients with active RA, and examined correla-
tions between response status using ACR criteria to document
improvement. Clinically meaningful and statistically signifi-
cant improvement in measures of function, HRQOL (MHAQ
scores), PCS of the SF-36, and work productivity were seen
during treatment with leflunomide in comparison with place-
bo. MTX administration resulted in significant improvements
in comparison with placebo in the MHAQ scores and
HAQ-DI. Results of this study show that the magnitude of
improvement in 6 of the 8 SF-36 scales in the leflunomide
group met or exceeded 10 points, with the exceptions of the
general health profile, which worsened in the placebo popula-
tion, and mental health, which reflected numerical, but not
statistically significant, improvements in comparison with
placebo.

Wells et al, 2007. “Responsiveness of Patient-reported
Outcomes Including Fatigue, Sleep Quality, Activity Limi-
tation, and Quality of Life Following Treatment With
Abatacept in Patients With Rheumatoid Arthritis.”39 The
Abatacept Trial in Treatment of Anti-TNF Inadequate
Responders (ATTAIN) was a phase 3, multicenter, 6-month
trial comparing abatacept (n = 258) with placebo (n = 133)
on a background of disease-modifying antirheumatic drug
therapy in RA patients who had an inadequate response to
anti-tumor necrosis factor (TNF) therapy. Moderate-to-large
SRMs (>0.6) were observed for physician global assessment,
HAQ, SF-36 PCS, SF-36 bodily pain, and fatigue. REs for
physician global assessment, SF-36 bodily pain, pain intensi-
ty, HAQ, SF-36 PCS, fatigue, and patient global assessment
were all more responsive than TJC. The SF-36 MCS, swollen
joint count, activity limitation, sleep, and C-reactive protein
were less responsive. SF-36 PCS improved more than MCS.

Generic Quality-of-life Assessment in Rheumatoid Arthritis
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n Table 4. Treatment Differences, Standardized Response Means, and Relative Efficiencies 

Treatment Difference Standardized Response Mean Relative
Outcome Study (95% CI) (95% CI) Efficiency

Physical Component Summary
Cohen 200640 4.90 (2.33 to 7.47) 0.33 (0.16 to 0.51) 0.23
Kosinski 200041 −0.50 (−3.39 to 2.39) −0.04 (−0.24 to 0.17) 0.02
Kremer 200242 6.50 (2.65 to 10.35) 0.41 (0.16 to 0.65) 0.45
Lipsky 2000a43 1.89 (−0.36 to 4.14) 0.25 (−0.22 to 0.72) 0.28
Lipsky 2000b43 6.60 (4.21 to 8.99) 0.82 (0.34 to 1.30) 1.90
Lipsky 2000c43 7.60 (5.36 to 9.84) 1.01 (0.52 to 1.49) 2.55
Lipsky 2000d43 5.40 (2.97 to 7.83) 0.67 (0.19 to 1.15) 0.59
Strand 1999a37 6.60 (4.16 to 9.04) 0.68 (0.35 to 1.00) 1.35
Strand 1999b37 3.60 (1.10 to 6.10) 0.36 (0.04 to 0.68) 0.63
Wells 2007a39 3.98 (2.44 to 5.52) 0.42 (0.26 to 0.59) 0.70
Wells 2007b39 5.59 (3.66 to 7.51) 0.62 (0.40 to 0.83) 1.19
Zhao 2000a45 1.60 (−0.49 to 3.69) 0.19 (−0.23 to 0.62) 0.47
Zhao 2000b45 3.40 (1.34 to 5.46) 0.41 (−0.01 to 0.84) 1.49
Zhao 2000c45 3.50 (1.31 to 5.59) 0.41 (−0.02 to 0.84) 1.99
Zhao 2000d45 1.80 (−0.48 to 4.08) 0.20 (−0.22 to 0.63) 2.21
Mental Component Summary
Cohen 200640 3.40 (1.62 to 5.18) 0.33 (0.16 to 0.51) 0.23
Kosinski 200041 1.70 (−1.36 to 4.76) 0.11 (−0.09 to 0.32) 0.26
Lipsky 2000a43 0.84 (−2.61 to 4.29) 0.07 (−0.40 to 0.54) 0.02
Lipsky 2000b43 1.04 (−2.55 to 4.63) 0.09 (−0.38 to 0.55) 0.02
Lipsky 2000c43 1.04 (−2.40 to 4.48) 0.09 (−0.38 to 0.56) 0.02
Lipsky 2000d43 0.94 (−2.57 to 4.45) 0.08 (−0.39 to 0.55) 0.01
Wells 2007a39 1.49 (−0.38 to 3.35) 0.13 (−0.03 to 0.29) 0.07
Wells 2007b39 3.71 (1.33 to 6.08) 0.33 (0.12 to 0.54) 0.34
Zhao 2000a45 2.50 (−0.28 to 5.28) 0.23 (−0.20 to 0.65) 0.65
Zhao 2000b45 3.50 (0.54 to 6.46) 0.30 (−0.13 to 0.72) 0.77
Zhao 2000c45 2.50 (−0.43 to 5.43) 0.22 (−0.21 to 0.65) 0.57
Zhao 2000d45 2.80 (−0.13 to 5.73) 0.25 (−0.18 to 0.68) 3.24
HAQ
Cohen 200640 −0.30 (−0.40 to −0.20) −0.53 (−0.72 to 0.35) 0.58
Kosinski 200041 −0.14 (−0.48 to 0.20) −0.14 (−0.48 to 0.20) 0.40
Kremer 200242 −0.33 (−0.48 to −0.21) −0.68 (−0.93 to 0.43) 1.24
Lipsky 2000a43 −0.15 (−0.33 to 0.03) −0.26 (−0.73 to 0.21) 0.29
Lipsky 2000b43 −0.34 (−0.52 to 0.16) −0.56 (−1.04 to −0.09) 0.90
Lipsky 2000c43 −0.43 (−0.60 to −0.25) −0.71 (−1.18 to −0.23) 1.25
Lipsky 2000d43 −0.39 (−0.57 to −0.21) −0.65 (−1.13 to −0.17) 0.55
Strand 1999a37 −0.48 (−0.61 to −0.35) −0.90 (−1.23 to −0.57) 2.37
Strand 1999b37 −0.29 (−0.42 to −0.16) −0.54 (−0.89 to −0.22) 1.43
Wells 2007a39 −0.28 (−0.39 to −0.18) −0.44 (−0.60 to −0.28) 0.77
Wells 2007b39 −0.33 (−0.44 to −0.22) −0.64 (−0.85 to −0.42) 1.26
Zhao 2000a45 −0.07 (−0.17 to 0.03) −0.13 (−0.42 to 0.16) 0.21
Zhao 2000b45 −0.19 (−0.30 to −0.08) −0.31 (−0.60 to −0.02) 0.84
Zhao 2000c45 −0.18 (−0.29 to −0.07) −0.30 (−0.59 to −0.01) 1.04
Zhao 2000d45 −0.12 (−0.22 to −0.02) −0.22 (−0.51 to 0.07) 2.63
Tender Joint Count
Cohen 200640 −11.70 (−14.70 to −8.70) −0.70 (−0.88 to −0.51) —
Kosinski 200041 −4.70 (−8.97 to −0.43) −0.23 (−0.43 to −0.02) —
Kremer 200242 −7.60 (−10.61 to −4.59) −0.61 (−0.86 to −0.36) —
Lipsky 2000a43 −8.55 (−13.94 to −3.16) −0.47 (−0.95 to 0.00) —
Lipsky 2000b43 −9.92 (−14.88 to −4.96) −0.60 (−1.07 to −0.12) —
Lipsky 2000c43 −10.79 (−15.87 to −5.71) −0.63 (−1.11 to −0.16) —
Lipsky 2000d43 −14.97 (−20.16 to −9.78) −0.87 (−1.36 to −0.39) —
Strand 1999a37 −4.70 (−6.57 to −2.83) −0.58 (−0.88 to −0.28) —
Strand 1999b37 −3.60 (−5.45 to −1.75) −0.45 (−0.75 to −0.16) —
Wells 2007a39 −6.98 (−9.25 to −4.71) −0.50 (−0.67 to −0.34) —
Wells 2007b39 −8.06 (−11.06 to −5.05) −0.57 (−0.78 to −0.35) —
Zhao 2000a45 −4.00 (−6.57 to −1.43) −0.28 (−0.57 to 0.01) —
Zhao 2000b45 −4.80 (−7.37 to −2.23) −0.34 (−0.63 to −0.05) —
Zhao 2000c45 −4.10 (−6.69 to −1.51) −0.29 (−0.58 to 0.00) —
Zhao 2000d45 −1.90 (−4.43 to 0.63) −0.14 (−0.43 to 0.15) —

a, b, c, and d = treatment arms analyzed.
CI indicates confidence interval; HAQ, Health Assessment Questionnaire.
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n Figure 1a. Standardized Response Mean (SRM) of the SF-36 Physical Component Summary (PCS) Score

n Figure 1b. Standardized Response Mean (SRM) of the SF-36 Mental Component Summary (MCS) Score
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a, b, c, and d = treatment arms analyzed.
SF-36 indicates Medical Outcomes Study 36-Item Short Form; SE, standard error; CI, confidence interval.

a, b, c, and d = treatment arms analyzed.
SF-36 indicates Medical Outcomes Study 36-Item Short Form; SE, standard error; CI, confidence interval.
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Westhovens et al, 2006. “Improved Health-related
Quality of Life for Rheumatoid Arthritis Patients
Treated With Abatacept Who Have Inadequate Response
to Anti-TNF Therapy in a Double-blind, Placebo-con-
trolled, Multicentre Randomized Clinical Trial.”38 The
overall objective of this clinical trial was to demonstrate
the effect of abatacept on QOL for RA patients with inad-
equate response to anti-TNF therapy. QOL was assessed
using the SF-36, HAQ, and fatigue visual analog scale.
The active-treatment group QOL scores improved signifi-
cantly on the HAQ and fatigue indices with improvement
in 7 of 8 SF-36 scale components and SF-36 PCS and
MCS scores. Improvement rate for QOL was faster for
abatacept than for placebo, and the improvements from
abatacept returned patients to normal levels of QOL on
many domains.

Zhao et al, 2000. “Evaluation of Health-related
Quality of Life of Rheumatoid Arthritis Patients Treated
With Celecoxib.”45 Patients with diagnosed and active RA
were enrolled and randomly assigned to 1 of 5 treatment
groups: placebo, twice-daily celecoxib 100 mg, twice-daily
celecoxib 200 mg, twice-daily celecoxib 400 mg, and twice-
daily naproxen 500 mg. HAQ data were scored according to
developers’ specifications, with a low score representing a
better functional status. The SF-36 data were also scored
according to developers’ specifications. Celecoxib was bet-
ter than placebo and comparable with naproxen in improv-
ing functional status and overall HRQOL among RA
patients.

The SRMs and 95% confidence intervals for the outcomes
are provided in Table 4 and the forest plots are displayed in
Figures 1a and 1b. Moderate effect size (ie, 0.50 ± 0.10) was
found for PCS [0.42] and the HAQ [0.46] with a low effect
size [ie, 0.20 ± 0.10] for the MCS [0.21]. The REs in relation
to the TJC are also shown in Table 3. The overall REs were
0.96 for HAQ, 0.8 for PCS, and 0.2 for MCS, again showing
better responsiveness for HAQ and PCS compared with the
MCS, as expected.

Discussion
This article has summarized the evidence for the respon-

siveness to change of the SF-36 component scores across 7
placebo-controlled trials as assessed by SRM and effect size—
2 key measures for meeting the OMERACT criteria for
responsiveness to change. As expected, the PCS showed
more responsiveness to change from nonsteroidal anti-
inflammatory drugs and biologics than did the MCS, given
that mobility and pain are more heavily weighted in the PCS.

The PCS performed in a similar fashion to the HAQ, so that
sample sizes adequate for the HAQ can be expected to have
sufficient power for the PCS. However, much larger sample
sizes would be needed to achieve adequate statistical power if
the MCS is an important outcome.  

Others have assessed responsiveness to change of the
SF-36 components but have only studied 1 or 2 trials and,
with the exception of Wells et al,39 have used other indices.
In 2 trials of misoprostol and diclofenac sodium versus
placebo, Kosinski et al41 found that changes in the SF-36
and HAQ scores were more strongly related to changes in
the patient and physician global assessments and patient
pain assessment than to changes in the joint swelling and
tenderness counts. 

Eichler et al,13 in 2 placebo-controlled clinical trials that
compared etoricoxib, naproxen, and placebo in 1684
patients groups, found that although the correlation with the
joint scores was low, the association of clinical efficacy end
points was nearly identical for the HAQ overall score and
the SF-36 PCS.

Tuttleman et al14 evaluated the SF-36 as a generic func-
tional health status measure in 207 patients in the
Minocycline in Rheumatoid Arthritis trial. The SF-36 had
high internal consistency and reliability and high discrimi-
nant and convergent validity. Moderate correlations were
observed for comparable items on the SF-36 and MHAQ
regarding dressing, walking, and bending. Joint tenderness
score correlations with items on the MHAQ and SF-36
scales were higher than for joint swelling scores. Physician
and patient global assessments were most highly correlated
with the SF-36 bodily pain item. Based on the data from this
study, the authors have confirmed that the SF-36 is a valid
instrument for patients with RA and that the SF-36 corre-
lates with the MHAQ and the physician and patient global
assessments.

These studies show that the SF-36 deserves serious consid-
eration for inclusion in the core set of outcomes recommend-
ed for future trials. This will also expand the database on its
performance. As a generic QOL measure, the SF-36 is better
suited to capture the holistic health of the patient as reflect-
ed in the World Health Organization definition of health as
being not only the avoidance of disease but the physical,
emotional, and social well-being of the patient. Furthermore,
use of the SF-36 permits comparisons of physical and mental
aspects of QOL in the RA patient population, as well as
comparisons of QOL parameters between patients with RA,
other patient groups, and the general population. This con-
tribution is unique and of added value when issues of QOL
are important.
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