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Revalidation of the Original Cedars-Sinai Health-
Related Quality of Life in Rheumatoid Arthritis
Questionnaire
CHIUN-FANG CHIOU, CATHY D. SHERBOURNE, IZZY CORNELIO, DEBORAH P. LUBECK, 
HAROLD E. PAULUS, MICHELLE DYLAN, and MICHAEL WEISMAN

ABSTRACT. Objective. To assess the psychometric characteristics of the original 33-item Cedars-Sinai Health-
Related Quality of Life in Rheumatoid Arthritis Questionnaire (O-CSHQ-RA) and 11-item CSHQ-
RA Short Form (SF) using a representative population of patients with rheumatoid arthritis (RA)
from 55 sites across the United States.
Methods. Data were from a 24-week multicenter, open-label, single-arm study of 312 RA patients
receiving anakinra. Cronbach’s alpha coefficient was used to indicate the internal consistency. Test-
retest reliability was assessed by establishing the intraclass correlation coefficient (ICC) for screen-
ing and baseline visit responses. Convergent validity was tested with the Pearson correlation coeffi-
cient. Analysis of variance was performed to determine discriminant validity. A Wilcoxon signed-
rank test and analysis of covariance were used to assess the responsiveness. A discriminant function
was generated to determine the clinically meaningful change.
Results. Test-retest reliability was demonstrated for both versions of the CSHQ-RA, with ICC rang-
ing from 0.82 to 0.94. Cronbach’s alpha coefficients were ≥ 0.9, indicating good internal consis-
tency. Pearson correlations between health-related quality of life instruments and CSHQ-RA meas-
ures ranged from –0.33 to –0.73 and 0.39 to 0.76, demonstrating good convergent validity. Scores
on both versions of the CSHQ-RA differed significantly (p < 0.0001) for patients with different lev-
els of physical disability as measured by the Stanford Health Assessment Questionnaire. Both instru-
ments were responsive to differences in patient health as measured by the general health question (p
< 0.0001). Clinically meaningful changes were calculated for all 5 domains of the O-CSHQ-RA
(6.9–14.0) and the overall O-CSHQ-RA SF (12.7).
Conclusion. These results support the validity and reliability of both the original CSHQ-RA and the
11-item CSHQ-RA SF when tested in a representative patient population. (J Rheumatol
2006;33:256–62)
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The availability of new instruments tailored to the treatment
of rheumatoid arthritis (RA) will reflect current expectations
for patients and physicians. Instruments that are more sensi-
tive to change can increase the efficiency of clinical trials
and serve as a means for monitoring and measuring longitu-
dinal change in patient-reported outcomes in a clinical set-

ting. The original Cedars-Sinai Health-Related Quality of
Life in Rheumatoid Arthritis (O-CSHQ-RA) questionnaire
was developed1,2 for a comprehensive representation of
health-related quality of life (HRQOL)3 issues specific to
patients with RA. The instrument adds to existing measures
in that it is a broader and more inclusive measure of
HRQOL than the Stanford Health Assessment
Questionnaire (HAQ)4. It is also potentially more sensitive
and responsive to relatively small changes in HRQOL than
the Medical Outcomes Study Short Form-36 (MOS SF-36)
because it is specifically designed for patients with RA. The
33 items of the O-CSHQ-RA were derived from a rich item
pool and were assessed for validity and reliability among a
convenience sample of patients with RA. The O-CSHQ-RA
covers 5 HRQOL domains by assessing the following
domains: physical activity, dexterity, mobility, emotional
well being, and sexual function.

While the 33-item instrument is effective for examining
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a variety of issues related to HRQOL in RA, application of
the O-CSHQ-RA may present too much of a response bur-
den in certain situations. Use in large-scale studies or with
severely disabled patients may require an instrument with a
more limited set of questions. To address the problem of
response burden, an 11-item short-form version of the O-
CSHQ-RA (O-CSHQ-RA SF) was developed and then vali-
dated using responses from the same sample of RA patients
as the O-CSHQ-RA5. The O-CSHQ-RA SF was found to be
highly correlated with the original, capturing the range of
the O-CSHQ-RA if not the detail. Both the O-CSHQ-RA
and the O-CSHQ-RA SF were validated against the HAQ4

and the MOS SF-366 and were shown to have good internal
consistency, good convergent and discriminant validity, and
high test-retest reliability2,5.

The O-CSHQ-RA and O-CSHQ-RA SF have several lim-
itations, resulting from the subject population and study
design used in their validation3. The convenience sample
used was recruited from an urban section of southern
California and skewed toward a population with a relatively
high socioeconomic status who classified themselves as
non-Hispanic Caucasians. The sample had a high education
level, with the majority holding at least a 2-year college
degree. The study sample for the O-CSHQ-RA and O-
CSHQ-RA SF was also self-selected, relying on participants
to complete and mail back all survey materials. The O-
CSHQ-RA and O-CSHQ-RA SF may therefore be general-
ized only to patients who are Caucasian, college educated,
and physically able to complete the questionnaire. Further,
the cross-sectional study design precluded testing of the O-
CSHQ-RA’s and O-CSHQ-RA SF’s responsiveness to clini-
cally important changes in health states. The instruments are
also limited in that the initial psychometric assessment of
the O-CSHQ-RA did not determine the magnitude that rep-
resents a clinically meaningful change.

To address these limitations, a revised CSHQ-RA has
been developed. However, the original version is currently
being used in several studies. The primary objective of our
study was to reconfirm the psychometric characteristics of
the O-CSHQ-RA and O-CSHQ-RA SF using a more repre-
sentative subject population. In this study, patients were
recruited at clinics located throughout the US, and HRQOL
instruments were administered on site. The study was run in
conjunction with a 24-week trial of anakinra treatment of
RA, and longitudinal data collected over the course of the
trial were used to determine the magnitude of the clinically
meaningful change in the scores of the O-CSHQ-RA and O-
CSHQ-RA SF, as well as their responsiveness to changes in
health status in patients with RA.

MATERIALS AND METHODS
Institutional Review Board approval was obtained from the Cedars-Sinai
Health System (Los Angeles, California) on April 24, 2002, for survey
administration.

Data sources and material. Data were collected during a Phase 4, multi-

center, open-label, single-arm study of RA patients receiving anakinra ther-
apy. Subjects were enrolled at 55 sites, mainly clinics, evenly distributed
throughout the US (Eastern states 28.9%, Midwestern states 23.2%,
Southern states 33.2%, Western states 14.6%). Participants included 312
RA patients. All subjects were ≥ 18 years of age with active RA. Subjects
were included only if they were currently receiving stable doses of disease
modifying antirheumatic drugs for a minimum of 2 months, nonsteroidal
antiinflammatory drugs and oral corticosteroids for 1 month, or were not
receiving either therapy. Exclusion criteria included: use of other investi-
gational devices within 30 days of enrollment; use of Remicade™ within
60 days, Enbrel™ within 30 days, or anakinra within 7 days of enrollment;
use of other biologics for RA treatment at the time of enrollment; or infec-
tion requiring systemic antibiotics at the time of enrollment. Patients were
also excluded if they had a known sensitivity to any of the products being
administered, were pregnant or breastfeeding, or were not available for fol-
lowup evaluations. All patients gave informed consent to participate.

Survey materials included an expanded version of the CSHQ-RA and 2
additional HRQOL instruments. The expanded CSHQ-RA had 48 items,
which included all of those on the O-CSHQ-RA and the O-CSHQ-RA SF
as well as 15 additional items being examined for use in a revised ques-
tionnaire5. The study focuses on the 33 items and their domains in the O-
CSHQ-RA. All questions on the expanded CSHQ-RA used a 5-point Likert
scale response format, with 1 representing better HRQOL and 5 represent-
ing worse HRQOL (see Appendix). Subjects also completed the Medical
Outcomes Study Short-Form 36 (MOS SF-36)6, a generic instrument con-
taining general health questions, and the Stanford Health Assessment
Questionnaire (HAQ), a well validated instrument used extensively in clin-
ical trials4. Responses from the MOS SF-36 and HAQ were used to test the
convergent validity and responsiveness of the O-CSHQ-RA and O-CSHQ-
RA SF and to calculate the clinically meaningful change for the instruments.

The study design included 5 sessions. The initial screening session was
followed by a baseline visit at which anakinra treatment was initiated.
Subjects returned to the study site after 4, 12, and 24 weeks of treatment.
They received anakinra injections on-site at baseline visit, Week 4, Week
12, and Week 24 visits, and were provided tools for daily self-injection
between clinic visits. Anakinra was administered by subcutaneous injection
at a dose of 100 mg daily using prefilled syringes. Demographic informa-
tion was collected at screening and baseline visits, and subjects completed
the expanded CSHQ-RA questionnaire, as well as the HAQ and MOS SF-
36. The 3 questionnaires were each administered again at the 4-week, 12-
week, and 24-week visits. The analyses described here focus on the base-
line and 12-week timepoints because, for most primary endpoints in clini-
cal trials, this is the duration required to detect a clinically meaningful
change. All data were collected between April 2002 and September 2003.

Missing data. If more than half of the items in a domain of the MOS SF-36
were missing then the observation(s) were not included. Otherwise, the
given item was assigned a value equal to the mean of the domain6. No
imputation methods were used to fill in missing data on the HAQ or the
expanded CSHQ-RA. Subjects who had missing values for any domains of
the R-CSHQ-RA were not included during convergent and discriminant
analysis of the given domain for which the value was missing. Only cases
with complete data were used for the discriminant analysis.

Revalidation of the O-CSHQ-RA and O-CSHQ-RA SF. Test-retest reliabili-
ty was assessed for both versions of the O-CSHQ-RA by establishing the
intraclass correlation coefficient (ICC) for screening and baseline visit
responses. Domain scores were normalized to vary from 0 to 100, with 0
representing better HRQOL and 100 representing worse HRQOL. ICC
were computed for the domain scores of the O-CSHQ-RA and the total
score of the O-CSHQ-RA SF. The total score for the O-CSHQ-RA SF is
used rather than the domain score because the domains of the O-CSHQ-RA
SF have very few items, making certain statistics unreasonable. Domains
for the O-CSHQ-RA are used in contrast to the total score because the
domain scores vary and aggregation may dilute the results. The threshold
for test-retest reliability was ICC ≥ 0.707. Only subjects who showed sta-
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ble health across screening and baseline visits (screening and baseline vis-
its within 7 to 14 days of each other or an unchanged score on the global
health item of the MOS SF-36 questionnaire) were included in this analy-
sis. Convergent and discriminant validity of the O-CSHQ-RA and O-
CSHQ-RA SF were assessed using subjects’ responses at the baseline visit.
Tests for convergent validity compared subjects’ responses on the O-
CSHQ-RA and O-CSHQ-RA SF with those on the MOS SF-36 and HAQ.
Pearson correlation coefficients were calculated between domain scores of
the O-CSHQ-RA, and between O-CSHQ-RA domain scores or O-CSHQ-
RA SF total score and the HAQ, and the MOS SF-36 Physical Component
Summary (PCS) and Mental Component Summary (MCS) scores. High
negative correlation coefficients would indicate good convergent validity
of the CSHQ-RA and the MCS and the PCS, while high positive correla-
tion coefficients would indicate good convergent validity of the CSHQ-RA
and the HAQ. We expect that the correlation between physical functional
domains of the O-CSHQ-RA such as dexterity, mobility, or physical activ-
ity and HAQ or SF-36 PCS should be greater than those between physical
functional domains and SF-36 MCS; the correlation between the emotion-
al well being domains of the O-CSHQ-RA and SF-36 MCS should be
greater than those between emotional well being and HAQ or SF-36 PCS.
Patients with greater O-CSHQ-RA scores will have smaller SF-36 scores
but greater HAQ scores.

HAQ scores were used to categorize subjects into severity groups to test
for discriminant validity of the 2 O-CSHQ-RA instruments. The higher
boundary of clinically meaningful change (0.5) on the HAQ has been deter-
mined to be a useful unit to classify patients into groups of RA severity8-10.
Since HAQ score can vary from 0 to 3, patients were divided into 6 groups
based on their responses to the HAQ at the baseline visit. An analysis of
variance (ANOVA) was performed to determine whether baseline O-
CSHQ-RA domain scores or O-CSHQ-RA SF total score differed signifi-
cantly across these 6 groups, and whether individuals with greater disabil-
ity reported statistically higher CSHQ-RA scores than did those with less
severe disability. Additionally, a Kruskal-Wallis test was used to detect sig-
nificant differences between groups. Internal consistency of the O-CSHQ-
RA instruments was tested using the Cronbach’s alpha coefficient, calcu-
lated for each domain of the O-CSHQ-RA and for the total score of the O-
CSHQ-RA SF. Cronbach’s alpha coefficients ≥ 0.70 indicated high inter-
nal consistency11.

A Wilcoxon signed-rank test and an analysis of covariance (ANCOVA)
were used to assess the responsiveness of the instruments. Subjects were
divided into 2 groups based on responses to the global health question of
the SF-36: those who had a change of at least 1 point (positive or negative)
from baseline visit to Week 12 and those who had no change. Using the first
group, the Wilcoxon signed-rank test assessed the difference in O-CSHQ-
RA domain scores and O-CSHQ-RA SF total score from baseline visit to
Week 12. The ANCOVA examined whether the 2 groups differed in their
change in those scores from baseline visit and Week 12. Covariates includ-
ed scores at baseline visit, age, sex, education, marital status, employment
status, race/ethnicity, and duration of RA in years.

To determine the clinically meaningful change for each domain of the
O-CSHQ-RA and the total score of the O-CSHQ-RA SF, a change of 1
point on the global health question of the SF-36 from baseline visit to 12
weeks was used as the benchmark8,9. Study participants were classified into
2 groups based on their global health scores at the baseline visit and at
Week 12: less than a 1 point change, or a change of 1 point or more. Each
group was labeled with a classification variable. A discriminant function
was then generated using the classification variable and the change in O-
CSHQ-RA domain or O-CSHQ-RA SF total scores. One set of coefficients
was obtained for each group from the discriminant function. The set of
coefficients was then used to calculate the clinically meaningful change, or
the dividing line between those subjects who achieved a clinically mean-
ingful change on the global health question and those who did not.

All statistical analyses, except for ICC, were performed using SAS ver-
sion 8.2 (SAS Institute, Cary, NC, USA). ICC were calculated using SPSS
version 10 software (SPSS Inc., Chicago, IL, USA).

RESULTS
Sample characteristics. Data from 307, 291, and 222
patients were recorded at screening visit, baseline visit, and
12 weeks, respectively. Some of the data had missing val-
ues. Data from the 291 patients who completed the baseline
visit were used for item reduction and tests of convergent
and discriminant validity. A total of 286 patients had data
recorded at both screening and baseline visits, and their data
were used to examine test-retest reliability. There were 222
patients who completed both the baseline and Week 12 ses-
sions; data from those subjects were included in the analysis
of instrument responsiveness and the calculation of the clin-
ically meaningful change.

The mean age (± SD) of the sample was 52 (± 12) years,
with an average duration of RA of 10.8 (± 10.4) years. The
age of the sample matches that of the general RA popula-
tion, where peak incidence is between the ages of 40 and 60
years. The majority of patients were female (81%). In the
general RA population patients were 2–3 times more likely
to be female12. About 65% of patients were married or liv-
ing with a significant other, and just under 46% were either
retired or unemployed. This subject population was more
representative of the general population in its education level
and ethnic composition compared with the convenience sam-
ple used for validation of the O-CSHQ-RA. At baseline visit,
16.4% of the subjects had completed less than 12 years of
schooling, 36% had a high school degree only, 19.2% had
some college experience (but no degree), and 28.2% had
obtained at least a 2-year college degree, whereas 57% of the
original sample had at least a 2-year college degree3. The
current sample included more Black/African American
(10.5% vs 5.9%) and Latino/Mexican American (9.4% vs
6.6%) subjects than the original convenience sample3.

Revalidation of the O-CSHQ-RA and O-CSHQ-RA SF. The
mean, standard deviation, and medians at the baseline visit
and 12-week visit for each domain of the O-CSHQ-RA and
of the O-CSHQ-RA SF are presented in Table 1. Plots of the
domain scores (not shown here) indicated that all were nor-
mally distributed. The means, standard deviations, and
medians for the HAQ and PCS and MCS of the SF-36 are
also presented in Table 1.

Analysis of test-retest reliability included 207 subjects
who met the criteria for stable health across the screening
and baseline visits. ICC for both the O-CSHQ-RA and the
O-CSHQ-RA SF exceeded the conservative threshold of
0.70, indicating good test-retest reliability. ICC for the 5 O-
CSHQ-RA domains ranged from 0.90 to 0.94 (Table 2). The
ICC for the overall O-CSHQ-RA SF was 0.94. Similarly,
Cronbach’s alpha for each O-CSHQ-RA domain ranged
from 0.90 to 0.96 (Table 2), and was 0.89 for the overall O-
CSHQ-RA SF. Again, all results exceeded the 0.70 cutoff,
indicating strong internal consistency for both instruments. 
Pearson correlation coefficients for the O-CSHQ-RA
domains and the 2 MOS SF-36 domains ranged from –0.48
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to –0.71, with the exception of the correlation between the
PCS and the sexual function domain of the O-CSHQ-RA,
which was lower (–0.33). Correlations with the HAQ were
similar, ranging from 0.50 to 0.76, except for the correlation
with sexual function, which was 0.39 (Table 3). The overall
O-CSHQ-RA SF was highly correlated with both MOS SF-

36 scales and the HAQ (Table 3). The moderate to strong
correlations between HRQOL instruments demonstrate the
convergent validity of the O-CSHQ-RA instruments.

The mean O-CSHQ-RA domain scores (standardized
from 0 to 100) and the total O-CSHQ-RA SF score for the 6
HAQ severity groups are presented in Table 4. The means of
the groups differed significantly (p < 0.0001), indicating
discriminant validity on all domains of the O-CSHQ-RA
and the overall O-CSHQ-RA SF. Mean O-CSHQ-RA
domain scores and overall O-CSHQ-RA SF scores increased
with increasing HAQ scores (Table 4).

The responsiveness of the 2 instruments was tested using
data from 78 subjects who had a change of at least 1 point
(positive or negative) on the SF-36 global health question
after 12 weeks of treatment, and 144 subjects who did not.
A Wilcoxon signed-rank test of the data from the subjects
who did show a global health change yielded significant dif-
ferences between mean scores at the 2 timepoints for all

Table 1. Mean, standard deviation, and median for the different domains in O-CSHQ-RA at baseline and 12-week visit.

Baseline 12 Weeks
Domain*,† Mean (SD) Median Mean (SD) Median

O-CSHQ-RA
Dexterity (q7, q8, q9, q10, q11, q12, q27, q44) 55.7 (18.7) 55.0 46.9 (18.3) 45.0
Mobility (q1, q2, q3, q4, q24, q25, q26) 66.3 (17.8) 65.7 55.0 (17.6) 54.3
Physical activity (q13, q18, q19, q20, q21, q22, q43, q45) 59.3 (17.3) 60.0 57.8 (19.4) 57.5
Emotional well being (q28, q29, q30, q31, q32, q33, q35, q36) 71.5 (18.4) 70.0 62.3 (19.6) 65.0
Sexual functioning (q14, q15) 55.1 (30.6) 60.0 51.7 (29.6) 50.0

O-CSHQ-RA SF
Dexterity (q12, q27) 73.1 (19.7) 80.0 61.3 (20.3) 60.0
Mobility (q2, q3, q26) 48.7 (14.2) 50.0 40.3 (13.9) 40.0
Physical activity (q13, q18, q45) 68.0 (19.3) 66.7 59.0 (19.9) 60.0
Emotional well being (q28, q30, q33) 70.3 (19.7) 66.7 60.6 (21.1) 60.0
Overall 68.0 (16.0) 68.4 57.8 (16.7) 59.4

MOS SF-36: Generic quality of life†,‡

Physical component summary 31.2 (8.4) 30.5 34.2 (8.5) 32.1
Mental component summary 37.9 (10.9) 38.7 41.5 (10.8) 41.8

HAQ Disability Index: physical disability (standard)§,#

Total score 1.5 (0.7) 1.6 1.3 (0.7) 1.4

* Lower values indicate better HRQOL (CSHQ-RA, CSHQ-RA SF, or HAQ). † Mean scores standardized from 0 to 100. ‡ Higher values indicate better
HRQOL (MOS SF-36). § Lower values indicate physical well being (HAQ). # Range of possible scores is 0 to 3. q: question.

Table 2. Test-retest reliability and internal consistency of O-CSHQ-RA and
O-CSHQ-RA SF.

O-CSHQ-RA No. of Items ICC Cronbach alpha

Mobility 8 0.9106 0.9010
Dexterity 7 0.8957 0.9140
Physical activity 8 0.9399 0.8976
Emotional well being 8 0.9192 0.9073
Sexual function 2 0.9182 0.9581
O-CSHQ-RA SF 11 0.9354 0.8937

ICC: intraclass correlation coefficient.

Table 3. Pearson correlation coefficients for all HRQOL instruments and O-CSHQ-RA and O-CSHQ-RA SF.

Dexterity Mobility O-CSHQ-RA Emotional Sexual O-CSHQ-RA SF
Physical Activity Well Being Function Total

Dexterity*,†,‡ — —
Mobility*,†,‡ 0.73 — —
Physical activity*,†,‡ 0.67 0.70 — —
Emotional well being*,†,‡ 0.52 0.57 0.71 — —
Sexual function*,†,‡ 0.39 0.45 0.58 0.46 — —
PCS†,‡,§ –0.61 –0.66 –0.66 –0.52 –0.33 –0.70
MCS†,‡,§ –0.49 –0.52 –0.71 –0.65 –0.48 –0.68
HAQ*,‡,• 0.76 0.69 0.69 0.50 0.39 0.76

* Lower values indicate better HRQOL (CSHQ-RA) or physical well being (HAQ). † Mean scores standardized from 0 to 100. ‡ p < 0.0001 for all correla-
tions. § Higher values indicate better HRQOL (MOS SF-36). • Range of possible scores is 0 to 3.
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domains of the O-CSHQ-RA and for the overall CSHQ-RA
SF (Table 5). Results of the ANCOVA comparing the
“change” and “no change” groups confirmed the respon-
siveness of the instruments. There was a statistically signif-
icant difference between groups for change in O-CSHQ-RA
domain scores and total O-CSHQ-RA SF score from base-
line visit to Week 12 (all p values < 0.001). Scores at the
baseline visit appeared to be a significant factor in predict-
ing changes in patients’ domain or overall scores. Patients
with poorer health at the baseline visit had larger changes in
CSHQ-RA scores, or greater change in HRQOL, over the
course of the anakinra treatment.

The 2 subject groups used to test responsiveness of the
instruments were also used to calculate the clinically mean-
ingful change. Table 6 shows the results of the calculation of
the clinically meaningful change for each instrument. For
the O-CSHQ-RA, sexual function had the lowest clinically
meaningful change (6.9), while mobility had the highest
clinically meaningful change (14.0). The clinically mean-
ingful change for the overall O-CSHQ-RA SF was 12.7.

DISCUSSION
The O-CSHQ-RA and the O-CSHQ-RA SF were initially
developed and validated using a convenience sample large-
ly made up of Caucasian, college educated residents of
Southern California. Because the validation sample was lim-

ited, it was unclear whether the instruments could be effec-
tive tools for more diverse patient populations. In addition,
since the original sample did not provide longitudinal data
with changes in HRQOL over time, 2 critical measures of
the instruments could not be made: responsiveness of the
instruments and clinically meaningful change. The current
study took advantage of the patient population and study
design of a Phase 4 study of anakinra treatment to address
these limitations in the validation of the O-CSHQ-RA and
the O-CSHQ-RA SF.

The study population for the anakinra trial was recruited
from 55 centers located across the US. An analysis of the
demographic characteristics showed that this subject popu-
lation was more representative than the sample used to vali-
date the O-CSHQ-RA and O-CSHQ-RA SF. The mean age
in this study was slightly lower than that in the original val-
idation study (52 vs 57 yrs) and more men were included
(~19% vs ~15%). The majority of subjects had no more than
a high school education, whereas in the previous validation
study over 57% of subjects had obtained at least a 2-year
college degree. The ethnic composition of the 2 samples was
similar, although the current study included more
Black/African American and Latino/Mexican American
subjects than did the original. Other demographic character-
istics, such as marital and employment status, were compa-
rable in the 2 studies.

Table 4. Known groups discriminant validity: mean domain scores by HAQ group.

HAQ Disability Scores*
0 to 0.5 0.5 to 1.0 1.0 to 1.5 1.5 to 2.0 2.0 to 2.5 2.5 to 3.0
(n = 20) (n = 35) (n = 60) (n = 77) (n = 69) (n = 24)

O-CSHQ-RA Domain
Dexterity*,† 27.9 39.4 47.4 59.5 69.2 82.8
Mobility*, † 39.9 53.5 59.9 68.8 78.5 87.8
Activity*,† 36.9 50.1 60.5 69.1 78.3 83.5
Emotional well being*,† 50.0 58.0 69.1 74.7 80.6 83.9
Sexual functioning*,† 33.0 37.3 50.3 57.0 69.5 68.9

CSHQ-RA SF
Overall*,† 40.3 53.5 62.7 71.6 80.3 85.6

* The p value of the ANOVA testing differences between means is < 0.0001. The p value of the Kruskal-Wallis
test for the difference between groups is < 0.0001. † Mean scores on the O-CSHQ-RA are standardized from 0 to
100.

Table 5. Results of Wilcoxon signed-rank tests for responsiveness of O-CSHQ-RA and O-CSHQ-RA SF instru-
ments.

Baseline, 12 Weeks
mean (SD), mean (SD),

Domain median median p

Dexterity 57.53 (17.59), 57.5 43.21 (16.41) 42.5 < 0.001
Mobility 70.00 (16.12), 70.0 50.73 (16.46) 48.6 < 0.001
Physical activity 70.13 (18.06), 70.0 54.62 (18.73) 56.3 < 0.001
Emotional well being 75.45 (18.19), 77.5 60.32 (20.45) 61.3 < 0.001
Sexual functioning 60.64 (29.95), 60.0 49.49 (27.82) 50.0 < 0.001
Total score (Short Form) 71.28 (15.21), 72.9 54.53 (15.27) 55.8 < 0.001

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2006. All rights reserved.

 www.jrheum.orgDownloaded on May 26, 2023 from 

http://www.jrheum.org/


261Chiou, et al: Revalidation of CSHQ-RA

The current validation tests on the O-CSHQ-RA and O-
CSHQ-RA SF yielded no significant differences in results
from the convenience sample population. The strong corre-
lation between screening and baseline visit scores demon-
strates test-retest reliability for both the O-CSHQ-RA and
O-CSHQ-RA SF. Cronbach’s alphas well above the 0.70
cutoff indicate strong internal consistency for both instru-
ments. The instruments show convergent validity, correlat-
ing well with the HAQ and the MOS SF-36. In general, the
domains of the O-CSHQ-RA concerning physical disability
had a stronger correlation with the HAQ and the PCS of the
MOS SF-36 than with the MCS, as expected. The emotion-
al well being domain of the O-CSHQ-RA was more strong-
ly associated with the MCS of the MOS SF-36 than with the
PCS or the HAQ, also as expected. The physical activity
domain of the O-CSHQ-RA was strongly associated with
both the PCS and MCS of the MOS SF-36. Discriminant
validity was also demonstrated by comparing O-CSHQ-RA
domain scores and overall O-CSHQ-RA SF scores of differ-
ent severity-level groups. The overall score on the O-
CSHQ-RA SF and the O-CSHQ-RA domain scores
increased with increasing severity of disability.

The longitudinal design of the anakinra trial allowed us
to address the 2 additional limitations of the original study.
Approximately one-third of the anakinra study patients
reported a change in health on the MOS SF-36 over a 12-
week period. Both the O-CSHQ-RA and the O-CSHQ-RA
SF were responsive to changes in patient health: each
domain of the O-CSHQ-RA and the total score of the O-
CSHQ-RA SF reflected the change measured by the global
health question. The same longitudinal patient groups were
also used to estimate the clinically meaningful change of the
O-CSHQ-RA and O-CSHQ-RA SF. The clinically meaning-
ful change is a critical addition to the instruments, allowing
for clinically meaningful comparisons of scores. While the
anakinra treatment study did provide longitudinal data
essential for calculating the clinically meaningful change,
the lack of a control group is a limitation of this study. A
control group would have provided a group for which there
was no expected change in HRQOL to compare with the
predicted change in the treatment group. Establishing that
the O-CSHQ-RA and O-CSHQ-RA SF can detect differ-

ences between control and treatment groups within RA
treatment trials would further enhance their effectiveness.
Future work will include studies using a therapeutic design
that compares changes in HRQOL for control and treatment
groups. An additional limitation is that this sample was more
severely ill than the general RA population and they fulfilled
the strict inclusion criteria for a clinical trial, which may
make them different from those who did not meet the inclu-
sion criteria. However, using such a sample was necessary
in order to have a sufficient sample size for the responsive-
ness test and to estimate the clinically meaningful change.

The O-CSHQ-RA and O-CSHQ-RA SF are valid, reli-
able, and responsive tools for assessing HRQOL in general
populations of RA patients in research and clinical settings.
With the calculated clinically meaningful change, both
instruments should be able to track changes in health over
time or compare experimental trial groups to examine the
efficacy of different treatments. The O-CSHQ-RA domains
measure 5 important aspects of HRQOL, allowing
researchers or clinicians to note specific areas of patients’
lives affected by RA. The 11-item O-CSHQ-RA SF, on the
other hand, can be used to assess changes in HRQOL in
large-scale clinical trials or other situations for which the 33
items of the O-CSHQ-RA present an excessive response
burden5. Together, these 2 instruments should prove to be
valuable tools for understanding the effects of RA on
HRQOL in a range of clinical and research contexts.

APPENDIX
The Expanded Version of the Cedars-Sinai Health-Related Quality of Life
in Rheumatoid Arthritis Questionnaire used in the study.

During the past 4 weeks, how difficult was it for you to...
1.Get in or out of bed? 
2.Get in or out of a chair?
3.Climb stairs?
4.Walk one block?
5.Exercise or participate in recreation such as swimming, running, or play-
ing tennis?
6.Take care of chores around your house/apartment such as vacuuming,
maintenance, cooking, laundry, or gardening? 
7.Do such things as dress yourself or shampoo your hair?
8.Use the telephone, computer, or tie your shoes?
9.Grasp objects (such as a book or steering wheel)?
10.Use a knife and fork?
11.Zip a zipper or button buttons on your clothing?
12.Open a jar or turn a doorknob? 

During the past 4 weeks, how often...
13.Did fatigue limit your daily activities? 
14.Did fatigue, pain, or discomfort interfere with your enjoyment of sex? 
15.Did fatigue, pain, or discomfort keep you from having sex? 
16.Did you have to stop what you were doing in order to rest?
17.Did fatigue interfere with your ability to do paid work, household work,
or school work?
18.Did physical limitations interfere with your ability to do paid work,
household work, or school work as carefully or efficiently as you would
like?
19.Did physical limitations keep you from doing paid work, household
work, or school work?

Table 6. Threshold for clinically meaningful change in O-CSHQ-RA.

Clinically Meaningful Change When
Change in Domain Score, O-CSHQ-RA O-CSHQ-RA SF
Baseline to 12 Weeks

Dexterity > 10.6
Mobility > 14.0
Physical activity > 10.5
Emotional well being > 11.9
Sexual functioning > 6.9
Overall Short Form score > 12.7
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20.Did you notice a sharp decline in your energy level during the after-
noon?
21.Did physical limitations cause you to do less paid work, household
work, or school work?
22.Did emotional difficulties cause you to do less paid work, household
work, or school work?
23.Did pain or discomfort interfere with your normal activities?
24.Did your joints “lock-up” or become stiff?
25.Did pain or discomfort cause you to change positions while sitting or
lying down?
26.Did you wake up during the night because of pain or discomfort?

During the past 4 weeks, how severe...
27.Was your overall pain or discomfort?

During the past 4 weeks, how often...
28.Was your rheumatoid arthritis on your mind?
29.Were you worried that your rheumatoid arthritis could cause bone loss
or deformities to your joints?
30.Did you feel down when you thought about how you are less able to do
the kinds of activities you once did? 
31.Did you feel depressed when you thought about how your rheumatoid
arthritis has affected your lifestyle?
32.Were you frustrated with having to take medication for your rheumatoid
arthritis?
33.Did you feel frustrated because you were not able to control or get relief
from your rheumatoid arthritis?
34.Were you irritated easily by what others said or did?
35.Did you feel that your rheumatoid arthritis was controlling your life?
36.Did emotional difficulties interfere with your normal activities?
37.Did you feel alone in dealing with your rheumatoid arthritis?
38.Adjust your life’s goals because of your rheumatoid arthritis?
39.With your health?
40.Did you spend time with others?
41.Did your health cause you to avoid or fear contact with others such as
hugging or hand shaking?
42.Did your health prevent or reduce your participation in social activities
such as going to parties, dinner, or the movies?
43.Did your rheumatoid arthritis prevent you from participating in volun-
tary group activities such as religious groups, clubs, or other organizations
that you belong to?
44.Did your rheumatoid arthritis limit the types of activities you could do
with your family and friends?
45.Did your rheumatoid arthritis affect your relationships?
46.Did your rheumatoid arthritis prevent you from participating in volun-
tary group activities such as religious groups, clubs, or other organizations
that you belong to?
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