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Objective. To study the functional status and
health-related quality of life (HRQOL) of patients
with rheumatoid arthritis (RA) after treatment with
celecoxib, compared with placebo and naproxen.

Methods. This was a prospective, randomized,
double-blind, parallel group trial conducted at 79 sites
in the United States and Canada over a 12-week treat-
ment period. Patients were randomly assigned to 5
groups: placebo, 100 mg twice a day of celecoxib, 200
mg twice a day of celecoxib, 400 mg twice a day of
celecoxib, and 500 mg twice a day of naproxen. The
Health Assessment Questionnaire (HAQ) disability in-
dex was used to measure functional status. The Med-
ical Outcomes Study Short Form 36 (SF-36) was used
to measure general HRQOL.

Results. Enrollees were 1,149 patients with diag-
nosed and active RA. At the end of the treatment
period, patients in the 4 active treatment groups had
significant improvement in both functional status
and overall HRQOL in comparison with the placebo

group. Patients in the twice-daily 100 mg celecoxib
group significantly differed from placebo at weeks 2
and 6 on HAQ scores and at week 12 on 5 domains
and both summary scores of the SF-36. Patients
treated with twice-daily 200 mg celecoxib had signif-
icantly better functional status than placebo at all
times of testing with the HAQ, and also had signifi-
cantly better function than those treated with
naproxen after 2 and 12 weeks of treatment. Patients
in the twice-daily 200 mg and 400 mg celecoxib
groups showed similar improvement in HRQOL as
determined by the 8 domain scores and 2 summary
scores of the SF-36.

Conclusion. Celecoxib was better than placebo
and comparable with naproxen in improving func-
tional status and overall HRQOL among RA patients.

Key words. Rheumatoid arthritis; Functional sta-
tus; Health-related quality of life; Stanford Health
Assessment Questionnaire; Medical Outcomes
Study Short Form 36.

INTRODUCTION

Rheumatoid arthritis (RA), a common connective
tissue disease (1), is characterized by alternating pe-
riods of active inflammation and absence of symp-
toms, both of variable duration (2). It is a disease that
causes great physical, social, and economic burdens.

Impairments, both as a direct result of RA and due
to the pain and immobility associated with it, im-
pose a substantial economic burden on patients and
health care payers (3). Along with the economic
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burden, patients’ pain and forced immobility gradu-
ally lead to difficulty with physical functioning,
such as walking and ascending or descending stairs
(4). Measuring functional status in RA patients is
important because as patients become unable to per-
form activities of daily living, their condition inter-
feres with their social lives and personal relation-
ships, reduces their level of independence, and
increases their need for assistance.

Traditional treatment for RA, consisting mainly of
the use of nonsteroidal anti-inflammatory drugs
(NSAIDs) and disease-modifying antirheumatic
drugs, is often suboptimal, requiring a balance be-
tween tolerance and efficacy (2). While efficacious at
relieving pain, NSAIDs are frequently associated
with a number of side effects, some of which are
significant and potentially life threatening, includ-
ing gastrointestinal (GI) symptoms, alteration of
platelet function, impairment of renal function, and
interaction with other medications commonly used
in the aging population (5–14).

The mechanism of action for currently available
NSAIDs is the prevention of the formation of pros-
taglandins by inhibition of the enzyme cyclooxygen-
ase (COX) (15). COX exists in at least two forms:
COX-1 and COX-2. COX-1 is a constitutive form of
COX, while COX-2 is an inducible form. Preclinical
data suggest that inhibition of COX-2 may be respon-
sible for the anti-inflammatory effects of COX en-
zyme inhibition, whereas inhibition of COX-1 may
be responsible for the adverse effects in the upper GI
tract and platelets (16–19). Most traditional NSAIDs
are nonselective inhibitors of both COX-1 and
COX-2. In contrast, celecoxib, a COX-2 specific in-
hibitor, has a greater affinity for COX-2 than COX-1
at therapeutic doses (20). This selectivity is pre-
dicted to enable celecoxib to have a superior thera-
peutic index compared with mixed COX-1/COX-2
inhibitors, yielding additional clinical benefit to pa-
tients who currently depend on NSAIDs for inflam-
mation and pain relief. Studies in RA patients have
demonstrated that celecoxib has equivalent efficacy
to NSAIDs but with a much better adverse events
profile (21). The overall advantage of using celecoxib
to treat RA is expected to be in the improvement of
patients’ functional status with fewer side effects. In
addition, the pain associated with the condition is
expected to decrease, and physical functioning is
expected to improve compared with placebo.

The Stanford Health Assessment Questionnaire
(HAQ) is a reliable, validated, disease-specific in-
strument that has been used extensively to measure
functional status in patients with RA (22–32). The
HAQ disability index, used in this study, serves as

the 20-item core instrument of the HAQ. It can be
easily self-administered in less than 5 minutes and
evaluates the following 8 categories of daily func-
tioning: dressing, arising, eating, walking, hygiene,
reach, grip, and activities. The 20 items are divided
between these 8 categories, with each category hav-
ing at least 2 items (33).

The Medical Outcomes Study Short Form 36 (SF-
36) is the most frequently used general health mea-
sure in the United States (34). It is a reliable, vali-
dated, generic instrument that has been used
extensively to measure health-related quality of life
(HRQOL) in diverse patient groups, including arthri-
tis patients (31,34–40). The SF-36 measures health
across 3 dimensions (functional status, well-being,
and overall evaluation of health) using 8 separate
domains (physical functioning, role physical, bodily
pain, general health, vitality, social functioning, role
emotional, and mental health). In addition to the 35
items that make up these 8 domains, 1 additional
item measures health transition. This 36-item survey
can be self-administered within 5 to 10 minutes.

This study evaluated the functional status and
general HRQOL of RA patients after treatment with
celecoxib, compared with naproxen and placebo
treatments, specifically with respect to their disabil-
ity and physical functioning. The hypothesis of the
study was that patients receiving 100, 200, and 400
mg twice a day of celecoxib would experience sig-
nificant improvements in their functional status and
overall HRQOL compared with placebo, and equiv-
alent to 500 mg twice a day of naproxen, a full
therapeutic dose for treating RA.

PATIENTS AND METHODS

Data collection and study design. This was a pro-
spective, randomized, double-blind, parallel group,
multicenter study conducted at 79 sites in the US
and Canada over a treatment period of 12 weeks. The
study was conducted in accordance with the princi-
ples of good clinical practice and the Helsinki Dec-
laration of 1975. The institutional review board at
each clinical site approved the protocol, and all pa-
tients were required to provide written informed
consent.

Male and female outpatients, 18 years of age or
older, were eligible to participate in this study if they
fulfilled the American College of Rheumatology (for-
merly the American Rheumatism Association) clin-
ical criteria for a diagnosis of RA evident for a period
of 3 months or longer (41), and were in a functional
class of I–III (42). Following a 2- to 7-day washout
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period of NSAIDs or any analgesic medication,
symptomatic arthritis (“flare”) was confirmed at a
baseline visit according to predefined criteria for
changes in the results of the arthritis assessments
performed at screening. In this study, baseline flare
was determined according to physicians’ and pa-
tients’ global assessments (43). Excluded from the
study were patients who presented with serious con-
comitant GI, renal, hepatic, or coagulation disorders;
malignancy; or ulcerations. Additionally, patients
diagnosed with another inflammatory type of arthri-
tis or with a secondary noninflammatory type of
arthritis (e.g., osteoarthritis or fibromylagia) were ex-
cluded from participation.

Patients with diagnosed and active RA were en-
rolled and randomly assigned to 1 of the 5 treatment
groups: placebo, twice-daily 100 mg celecoxib,
twice-daily 200 mg celecoxib, twice-daily 400 mg
celecoxib, and twice-daily 500 mg naproxen. Oral
glucocorticoids (up to 10 mg prednisone/day) or dis-
ease-modifying drugs, low-dose aspirin (#325 mg/
day), and acetaminophen (up to 2 g/day for periods
no greater than 3 consecutive days) were allowed as
concomitant medications. Use of other NSAIDs, in-
jectable corticosteroids, anticoagulants, or anti-ulcer
drugs was prohibited.

Data were collected on patient demographic char-
acteristics, functional status, and HRQOL. The HAQ
was administered to study patients prior to receiving
any drug or placebo (baseline), at the end of weeks 2
and 6, and at the end of treatment (week 12). The
SF-36 was administered at baseline and at the end of
the 12-week treatment period. Additionally, prior to
enrollment, patients completed a medical history,
physical examination, and clinical laboratory testing
including a serologic test for Helicobacter pylori.
Baseline and treatment period assessments of RA at
weeks 2, 6, and 12 included a complete count of
tender/painful joints, a complete count of swollen
joints, patient’s and physician’s global assessment of
arthritis, duration of morning stiffness, patient’s as-
sessment of arthritis pain on a visual analog scale,
and plasma levels of C-reactive protein. An upper GI
endoscopy evaluation was also conducted at base-
line and at the end of the treatment. Safety was
evaluated according to the incidence and type of
adverse reactions, and the rate of withdrawal be-
cause of adverse reactions. Patients were also mon-
itored for clinical laboratory abnormalities at each
treatment visit. Further details of the study design,
study population, and results of clinical efficacy and
safety are reported elsewhere (43).

HAQ data were scored according to the develop-
er’s specifications, with a low score representing a

better functional status. The items in the HAQ are
rated on a 4-point scale with 0 representing “no
difficulty,” 1 representing “some difficulty,” 2 rep-
resenting “much difficulty,” and 3 representing “un-
able to do.” The highest score recorded on an item in
a particular category represents the score for that
category, unless aids or assistance are used, in which
case a lower score is adjusted to 2 to represent a more
limited functional status. The 8 individual category
scores are totaled and divided by 8 to yield the
functional disability index (FDI) that can be ex-
pressed on a scale of 0 to 3. The FDI is dependent on
the number of categories answered and cannot be
computed if fewer than 6 categories are completed
(44). A lower FDI score represents a better functional
status.

The SF-36 data were also scored according to de-
velopers’ specifications. The questionnaire provides
8 domain scores and two summary scores (physical
and mental component scores, PCS and MCS), but
does not provide a total score. The 8 domain scores
and the 2 summary scores range from 0 to 100, where
higher scores indicate a better HRQOL. The 2 sum-
mary scores are standardized with a mean of 50 and
a standard deviation equal to 10 (34,36).

Statistical methods. All randomized patients
were included in the analyses of pretreatment vari-
ables. All statistical analyses on treatment period
variables were based on the intent-to-treat popula-
tion, defined as all patients who were randomized
and took at least one dose of study medication. The
last observation carried forward approach was used
for imputing missing values (45). All statistical test-
ing was 2-sided at a 5% level of significance, and
changes in HAQ scores and SF-36 scores from base-
line were reported as least square means of change.
The statistical package SAS for Windows version
6.03 (SAS Institute, Cary, NC) was used to conduct
all analyses. For statistical analyses with the center
as factor, any center with no patients in at least 1 of
the 5 treatment groups was pooled with another
center geographically.

Homogeneity of treatment groups for categorical
variables was analyzed by chi-square tests. A 2-way
analysis of variance with treatment and center in-
cluded in the model was used to examine the homo-
geneity among treatment groups for continuous vari-
ables and also to analyze baseline HAQ and SF-36
scores. Treatment comparisons were assessed using
change from baseline scores for each of the catego-
ries and the FDI of the HAQ, and for the 8 domain
scores and 2 summary scores of the SF-36. Statistical
significance was tested using a 2-way analysis of
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covariance with treatment and centers as factors, and
baseline scores included in the model as a covariate.
To adjust multiple treatment comparisons and mul-
tiple endpoints for HAQ and SF-36 data, two meth-
ods were applied. First, scores of FDI of HAQ, PCS,
and MCS were chosen as primary HRQOL endpoints
in the analysis. The conclusion regarding the treat-
ment effects were specific to these 3 endpoints. The
conclusion could be generalized to HRQOL only
when all 3 endpoints showed statistical significance.
Second, Hochberg’s step-up procedure (46) was used
to interpret the results of pairwise comparisons for
twice-daily celecoxib 100 mg, 200 mg, and 400 mg,
and twice-daily naproxen 500 mg treatment groups
versus placebo and for twice-daily celecoxib 100 mg,
200 mg, and 400 mg treatment groups versus the
twice-daily naproxen 500 mg treatment group.

RESULTS

Descriptive statistics. A total of 1,149 patients
were enrolled in the trial. The demographic charac-
teristics and disease activity of the patients at study
entry are summarized in Table 1. There were no
statistically significant differences between the 5
treatment groups with respect to demographic char-
acteristics or disease activity. Of the 1,149 patients

who enrolled, 688 patients (60%) completed the
study. Reasons for early discontinuation included
treatment failure (30%), adverse events (6%), proto-
col noncompliance (3%), pre-existing protocol vio-
lation (1%), and loss to followup (1%) (Table 2).

Functional status evaluation. Mean baseline
HAQ scores for each of the 8 categories and the FDI
were similar across treatment groups, and no statis-
tically significant differences between treatment
groups were noted (Table 3). During the treatment
period, mean HAQ scores for patients in all treat-
ment groups, including placebo, showed improve-
ment from baseline (Table 4). At the end of week 2,
significant differences were found in 7 categories in
the twice-daily 100 mg celecoxib group, in all 8
categories in the twice-daily 200 mg and 400 mg
celecoxib groups, and in 5 categories in the twice-
daily 500 mg naproxen group as compared with the
placebo group. At week 6, compared with placebo,
significant improvements were evident in 3 catego-
ries of the twice-daily 100 mg celecoxib group, in 6
categories of the twice-daily 200 mg and 400 mg
celecoxib groups, and in 4 categories of the twice-
daily 500 mg naproxen group. At the end of the
12-week treatment period, significant differences
were seen in 2 categories in the twice-daily 100 mg

Table 1. Demographic and baseline characteristics of patients*

Characteristic
Placebo

(n 5 231)

100 mg bid
celecoxib
(n 5 240)

200 mg bid
celecoxib
(n 5 235)

400 mg bid
celecoxib
(n 5 218)

500 mg bid
naproxen
(n 5 225) P value

Mean age in years (range) 54 (27–79) 54 (22–85) 55 (20–90) 54 (22–85) 55 (28–81) NS
Female, % 73 74 73 72 72 NS
Weight (kg), mean 6 SD 77 6 19 79 6 18 77 6 19 78 6 18 79 6 19 NS
Body mass index (kg/m2), mean 6 SD 27.69 6 6.27 28.31 6 6.10 28.11 6 6.07 28.42 6 6.53 28.36 6 6.16 NS
Duration of disease (years), mean 6 SD 11 6 11 11 6 10 11 6 10 10 6 9 10 6 9 NS
Patients global assessment, %† NS
Fair 35 38 37 44 46
Poor 53 51 48 41 43
Very poor 11 12 14 15 11

Physicians global assessment, %†‡ NS
Fair 43 45 37 43 46
Poor 49 46 52 48 48
Very poor 8 8 11 9 5

Arthritis pain—VAS (mm),
mean 6 SD§ 69 6 19 67 6 20 68 6 20 66 6 21 67 6 18 NS

Duration of morning stiffness (min),
mean 6 SD 276.5 6 350.5 279.4 6 388.5 305.3 6 409.8 310.9 6 418.7 312.6 6 407.6 NS

* bid 5 twice a day; NS 5 not significant; VAS 5 visual analog scale.
† Scale ranged from 1 (very good) to 5 (very poor).
‡ One patient in the 100 mg bid celecoxib treatment group was rated “good,” and the score for one 500 mg bid naproxen group patient was missing.
§ Scale ranged from 0 (no pain) to 100 (very severe pain).
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celecoxib group, in 6 categories in the twice-daily
200 mg celecoxib group, in 5 categories in the twice-
daily 400 mg celecoxib group, and in 3 categories in
the twice-daily 500 mg naproxen group. Also, at the
end of the 12 weeks, the FDI showed significant
improvement of 0.29 (19.33%) in the twice-daily 200
mg celecoxib group, 0.28 (20.00%) in the twice-daily
400 mg celecoxib group, and 0.22 (14.67%) in the

naproxen group. The twice-daily 100 mg celecoxib
group showed significant changes from placebo in
the FDI at the end of weeks 2 (0.24 or 17.14%) and 6
(0.21 or 15.00%), but the improvement at the end of
week 12 (0.17 or 12.14%) was not statistically sig-
nificant compared with placebo (Figure 1). Overall,
all doses of celecoxib showed improvements in func-
tional status that were better than in the placebo

Table 2. Reasons for study termination in all randomized patients, no. (%)*

Placebo
(n 5 231)

100 mg bid
celecoxib
(n 5 240)

200 mg bid
celecoxib
(n 5 235)

400 mg bid
celecoxib
(n 5 218)

500 mg bid
naproxen
(n 5 225)

Completed study 101 (44) 154 (64) 158 (67) 137 (63) 138 (61)
Withdrawn 130 (56) 86 (36)† 77 (33)† 81 (37)† 87 (39)†
Reason for withdrawal‡
Loss to followup 3 (1) 1 (,1) 3 (1) 1 (,1) 1 (,1)
Pre-existing violation 2 (,1) 1 (,1) 3 (1) 2 (,1) 0 (0)
Protocol noncompliance 10 (4) 4 (2) 4 (2) 7 (3) 9 (4)
Treatment failure 104 (45) 67 (28)† 50 (21)† 59 (27)† 65 (29)†
Adverse events 11 (5) 13 (5) 17 (7) 12 (6) 12 (5)

* bid 5 twice a day.
† Statistically significantly different from placebo (P , 0.05).
‡ Mutually exclusive and exhaustive categories.

Table 3. Health Assessment Questionnaire (HAQ) and Medical Outcomes Study Short Form 36 (SF-36)
scores at baseline*

Placebo
(n 5 231)

100 mg bid
celecoxib
(n 5 240)

200 mg bid
celecoxib
(n 5 235)

400 mg bid
celecoxib
(n 5 217)

500 mg bid
naproxen
(n 5 225)

P valueMean SD Mean SD Mean SD Mean SD Mean SD

HAQ categories
Activities 1.55 0.91 1.52 0.84 1.57 0.93 1.52 0.98 1.61 0.87 NS
Arising 1.22 0.87 1.24 0.83 1.24 0.87 1.31 0.89 1.27 0.82 NS
Dressing and grooming 1.27 0.83 1.15 0.84 1.35 0.87 1.26 0.86 1.26 0.84 NS
Eating 1.30 0.92 1.22 0.91 1.36 0.95 1.33 0.91 1.40 0.90 NS
Gripping and grasp 1.67 0.82 1.59 0.80 1.75 0.82 1.63 0.85 1.63 0.79 NS
Personal hygiene 1.57 1.04 1.57 1.13 1.58 1.10 1.52 1.10 1.68 1.09 NS
Reach 1.60 0.92 1.62 0.86 1.64 0.99 1.52 1.00 1.62 0.92 NS
Walking 1.01 0.88 1.11 0.82 1.18 0.85 1.03 0.88 1.20 0.87 NS
Total functional disability index 1.40 0.66 1.40 0.65 1.50 0.73 1.40 0.72 1.50 0.67 NS

SF-36 domains
Physical component score† 29.1 8.6 29.7 8.0 29.5 7.9 29.5 8.3 29.9 8.9 NS
Physical functioning 38.1 24.8 39.2 21.8 36.4 24.1 38.6 24.5 36.9 24.1 NS
Role physical 18.9 29.6 21.8 33.2 23.1 33.3 22.7 32.0 23.4 33.0 NS
Bodily pain 32.9 17.7 34.9 16.6 32.4 17.1 33.9 17.4 34.4 17.0 NS
General health 51.5 22.0 52.6 21.1 50.6 23.0 52.0 20.5 52.5 20.8 NS

Mental component score† 46.9 10.8 47.6 11.1 45.3 12.3 47.5 11.6 46.2 11.6 NS
Vitality 34.7 19.5 34.4 19.7 34.7 21.9 34.0 20.4 35.2 21.4 NS
Social functioning 57.3 28.1 62.0 26.4 55.4 27.2 60.0 28.9 60.2 27.5 NS
Role emotional 48.1 44.4 51.3 43.6 44.2 44.4 52.9 45.3 46.4 42.4 NS
Mental health 69.5 17.8 69.4 18.0 65.6 22.5 69.1 20.2 66.7 19.3 NS

* bid 5 twice a day; NS 5 not significant.
† Standardized with mean 50 and SD 10.
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group, with the twice-daily 200 mg and 400 mg
celecoxib groups showing improvements better than
naproxen in some cases at weeks 2 and 12.

General HRQOL evaluation. Mean SF-36 scores
at baseline, for each of the 8 domains, and the 2
summary scores (PCS and MCS) were similar across
all treatment groups (Table 3). The results of mean
change analyses for changes in SF-36 scores from
baseline to week 12 are presented in Table 5.

Physical functioning domains. The twice-daily
200 mg celecoxib, 400 mg celecoxib, and 500 mg

naproxen groups were significantly different from
placebo at almost all instances on the 4 domains
related to physical functioning (P , 0.01). An excep-
tion was seen for the twice-daily 500 mg naproxen
group that did not show a significant difference on
the role physical domain. In addition, the twice-
daily 100 mg celecoxib group was significantly dif-
ferent from placebo on the bodily pain and general
health domains, but not on the physical functioning
and role physical domains.

Mental health domains. The 4 domains that rep-
resent mental health had significant improvements

Table 4. Average change in Health Assessment Questionnaire (HAQ) scores at weeks 2, 6, and 12 after controlling for
study centers and baseline scores*

HAQ categories

Placebo
100 mg bid
celecoxib

200 mg bid
celecoxib

400 mg bid
celecoxib

500 mg bid
naproxen Overall

P
value†Mean % Mean % Mean % Mean % Mean %

Week 2
Dressing and grooming 20.13 210.24 20.24 220.87 20.36‡ 226.67 20.35‡ 227.78 20.29‡ 223.02 ,0.001
Arising 20.07 25.74 20.29‡ 223.39 20.32‡ 225.81 20.40‡ 230.53 20.30‡ 223.62 ,0.001
Eating 20.03 22.31 20.22‡ 218.03 20.26‡ 219.12 20.41‡§ 230.83 20.19‡ 213.57 ,0.001
Walking 0.04 3.96 20.16‡ 214.41 20.24‡ 220.34 20.24‡ 223.30 20.17‡ 214.17 ,0.001
Reach 20.08 25.00 20.33‡ 220.37 20.23‡ 214.02 20.23‡ 215.13 20.15 29.26 ,0.01
Personal hygiene 20.02 21.27 20.21‡ 213.38 20.18‡ 211.39 20.27‡§ 217.76 20.09 25.36 ,0.01
Gripping and grasp 20.03 21.80 20.20‡ 212.58 20.24‡ 213.71 20.29‡§ 217.79 20.12 27.36 ,0.001
Activities 20.02 21.29 20.25‡ 216.45 20.34‡ 221.66 20.32‡ 221.05 20.23‡ 214.29 ,0.001
Total functional

disability index 20.04 22.86 20.24‡ 217.14 20.29‡§ 219.33 20.32‡§ 222.86 20.21‡ 214.00 ,0.001
Week 6
Dressing and grooming 20.15 211.81 20.20 217.39 20.34‡ 225.19 20.28‡ 222.22 20.27 221.43 ,0.05
Arising 20.11 29.02 20.30‡ 224.19 20.40‡ 232.26 20.34‡ 225.95 20.31‡ 224.41 ,0.001
Eating 20.08 26.15 20.22‡ 218.03 20.29‡ 221.32 20.32‡ 224.06 20.25‡ 217.86 ,0.01
Walking 20.02 21.98 20.11 29.91 20.22‡ 218.64 20.23‡ 222.33 20.18‡ 215.00 ,0.01
Reach 20.15 29.38 20.24 214.81 20.28 217.07 20.28 218.42 20.25 215.43 NS
Personal hygiene 20.10 26.37 20.13 28.28 20.17 210.76 20.23 215.13 20.10 25.95 NS
Gripping and grasp 20.15 28.98 20.22 213.84 20.30‡ 217.14 20.30‡ 218.40 20.20 212.27 ,0.05
Activities 20.07 24.52 20.22‡ 214.47 20.30‡ 219.11 20.31‡ 220.39 20.27‡ 216.77 ,0.01
Total functional

disability index 20.11 27.86 20.21‡ 215.00 20.30‡ 220.00 20.29‡ 220.71 20.25‡ 216.67 ,0.001
Week 12
Dressing and grooming 20.17 213.39 20.17 214.78 20.29 221.48 20.22 217.46 20.22 217.46 NS
Arising 20.11 29.02 20.27‡ 221.77 20.33‡ 226.61 20.36‡ 227.48 20.31‡ 224.41 ,0.001
Eating 20.06 24.62 20.15 212.30 20.26‡ 219.12 20.31‡ 223.31 20.20 214.29 ,0.01
Walking 0.00 0.00 20.19‡ 217.12 20.22‡ 218.64 20.28‡ 227.18 20.23‡ 219.17 ,0.001
Reach 20.14 28.75 20.15 29.26 20.34‡§ 220.73 20.25 216.45 20.14 28.64 ,0.05
Personal hygiene 20.07 24.46 20.09 25.73 20.15 29.49 20.21 213.82 20.11 26.55 ,0.05
Gripping and grasp 20.10 26.00 20.18 211.32 20.28‡ 216.00 20.30‡ 218.40 20.17 210.43 ,0.05
Activities 20.08 25.16 20.19 212.50 20.33‡ 221.02 20.28‡ 218.42 20.24‡ 214.91 ,0.05
Total functional

disability index 20.10 27.14 20.17 212.14 20.29‡§ 219.33 20.28‡ 220.00 20.22‡ 214.67 ,0.001

* Least square mean change values are reported. Negative values represent an improvement in functional status. Number of patients who completed the HAQ
at week 2: 161 (placebo), 214 (100 mg twice a day [bid] celecoxib), 210 (200 mg bid celecoxib), 182 (400 mg bid celecoxib), and 197 (500 mg bid naproxen);
number of patients who completed the HAQ at week 6: 112 (placebo), 171 (100 mg bid celecoxib), 176 (200 mg bid celecoxib), 156 (400 mg bid celecoxib),
and 155 (500 mg bid naproxen); number of patients who completed the HAQ at week 12: 101 (placebo), 152 (100 mg bid celecoxib), 158 (200 mg bid celecoxib),
137 (400 mg bid celecoxib), and 138 (500 mg bid naproxen). NS 5 not significant.
† Overall P values are based on analysis of covariance testing. If P value . 0.05, pairwise analysis was not conducted.
‡ Statistically significantly different from placebo.
§ Statistically significantly different from 500 mg bid naproxen.
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from placebo in the twice-daily 200 mg celecoxib,
400 mg celecoxib, and 500 mg naproxen groups (P ,
0.05). The twice-daily 100 mg celecoxib group also
showed significant improvements in 3 of the 4 do-
mains (i.e., significant improvement was not seen in
the mental health domain). The placebo treatment

group had negative scores for all but the role emo-
tional domain.

Standardized summary scores. The mean change
scores show a significant improvement in the PCS in
all treatment groups compared with placebo (P ,
0.001). The PCS results for the twice-daily 200 mg

Table 5. Average change in Medical Outcomes Study Short Form 36 (SF-36) scores for rheumatoid arthritis patients at
week 12 after controlling for study centers and baseline scores*

SF-36

Placebo
100 mg bid
celecoxib

200 mg bid
celecoxib

400 mg bid
celecoxib

500 mg bid
naproxen

P valueMean % Mean % Mean % Mean % Mean %

Physical component score† 0.9 3.0 2.5‡ 8.2 4.3‡ 14.5 4.4‡ 14.9 2.7‡ 9.1 ,0.001
Physical functioning 0.6 1.5 3.9 10.0 9.1‡ 25.1 9.1‡ 23.6 5.5‡ 14.9 ,0.001
Role physical 4.3 22.9 10.9 49.9 15.6‡ 67.3 14.0‡ 61.8 10.1 43.1 ,0.01
Bodily pain 2.1 6.3 7.5‡ 21.6 12.1‡ 37.5 9.9‡ 29.1 9.0‡ 26.1 ,0.001
General health 21.1 22.0 2.6‡ 4.9 3.8‡ 7.4 4.9‡ 9.4 3.1‡ 5.9 ,0.001

Mental component score† 20.7 21.5 1.8‡ 3.8 2.8‡ 6.2 1.8‡ 3.8 2.1‡ 4.5 ,0.01
Vitality 20.4 21.2 5.1‡ 14.8 9.5‡§ 27.2 8.6‡ 25.3 5.2‡ 14.7 ,0.001
Social functioning 23.2 25.5 4.7‡ 7.6 9.7‡§ 17.5 7.6‡ 12.7 4.1‡ 6.7 ,0.0001
Role emotional 1.0 2.0 9.1‡ 17.8 11.3‡ 25.5 8.5‡ 16.0 9.4‡ 20.2 ,0.05
Mental health 20.8 21.1 2.0 2.8 3.8‡ 5.7 2.8‡ 4.0 3.5‡ 5.2 ,0.01

* A negative value represents a decrease in health-related quality of life. Number of patients who completed the SF-36 at week 12: 100 (placebo), 152 (100 mg
twice a day [bid] celecoxib), 156 (200 mg bid celecoxib), 134 (400 mg bid celecoxib), and 135 (500 mg bid naproxen). Mean 5 least square means; % 5
percentage change from baseline.
† Standardized with mean 50 and SD 10.
‡ Statistically significantly different from placebo.
§ Statistically significantly different from 500 mg bid naproxen.

Figure 1. Mean improvement in Health Assessment Questionnaire (HAQ) functional disabil-
ity index (FDI) scores from baseline to the end of treatment (week 12). During the 12-week
treatment period, mean HAQ scores for patients in all treatment groups, including placebo,
showed improvement from baseline. The 200 mg twice a day (BID) celecoxib group had
significantly better functional status than placebo at all times of testing, and was significantly
better than naproxen at the end of week 12 (P , 0.001). a 5 statistically significantly different
from placebo; b 5 statistically significantly different from 500 mg BID naproxen.
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and 400 mg celecoxib groups were also statistically
significantly different from the PCS for the twice-
daily 100 mg celecoxib group. The results of the
MCS were similar to those of the PCS, with statisti-
cally significant differences from placebo occurring
in all the other treatment groups (P , 0.01). There
was a decline in the overall mental health of patients
in the placebo group over the entire treatment pe-
riod, as is indicated by the negative MCS.

DISCUSSION

The results of this study show the effect of cele-
coxib, a COX-2 specific inhibitor, on functional sta-
tus and HRQOL in patients with chronic pain result-
ing from RA. Treatment with celecoxib for a period
of 12 weeks was associated with a functional im-
provement as measured by the HAQ, and an overall
improvement in HRQOL as shown by the SF-36. The
magnitude of improvement observed with doses of
twice-daily 100, 200, and 400 mg celecoxib, espe-
cially 200 and 400 mg doses, was comparable with
that of twice-daily 500 mg naproxen. Naproxen is a
nonselective inhibitor of both COX-1 and COX-2,
and at its full therapeutic dose of 500 mg twice a day
has been an efficacious NSAID for the treatment of
RA. The improvement in FDI with a twice-daily 200
mg dose of celecoxib, the recommended dose for the
treatment of RA (21), was statistically different from
a twice-daily 500 mg dose of naproxen at weeks 2
and 12. At the 12-week assessment, the twice-daily
100 mg celecoxib treatment group did not show sta-
tistically significant improvement in HAQ disability
index and 3 SF-36 domains compared with placebo;
however, the improvement observed was not differ-
ent than that in the naproxen group. The twice-daily
100 mg celecoxib dose has been previously estab-
lished as efficacious and been proven to be similar to
naproxen in its effects (43,47).

These findings are consistent with the discontin-
uation pattern among patients who dropped out due
to treatment failure. Over one-half of the patients
assigned to placebo treatment withdrew from the
study at some point during the treatment period, in
contrast to 33–37% of the celecoxib patients, and
39% of naproxen-treated patients. In general, ad-
verse event incidences among the celecoxib-treated
groups were higher than in the placebo group, but no
statistically significant differences were found.

A lower HRQOL has been shown to be associated
with increased health care use among osteoarthritis
patients (48). The decrements that arthritis patients
experience in HRQOL have been found to be larger

with more severe arthritis, and an additive burden of
diminished HRQOL has also been noted when other
serious diseases (e.g., asthma, bronchitis, heart con-
dition, hypertension, etc.) accompany it. These dec-
rements not only concern patients and providers
because of the burden placed on patients, but they
also concern payers because of the relationship be-
tween decrements in HRQOL and the increased use
of medical resources. Treatments that provide im-
proved HRQOL and relief from patients’ symptoms
may reduce the economic burden placed on payers,
while improving the level of patients’ physical ac-
tivity and overall HRQOL.

HRQOL assessments are an integral part of evalu-
ating patients with arthritis, but specific dimensions
of HRQOL, such as functional status, should also be
measured to determine the effect arthritis has on
patients’ pain, stiffness, and physical functioning.
Even though the SF-36 measures some aspects of
functional status, disease-specific instruments such
as the HAQ are able to provide more detailed infor-
mation on the patient population. Results from the
administration of the HAQ confirmed that celecoxib
improved functional status among RA patients. An
additional dimension that could be measured in a
study is the specific effect of reduced GI problems
achieved with the use of celecoxib as compared with
naproxen. The HAQ or the SF-36 alone, however,
cannot capture that information. Such GI-related in-
formation could be very valuable for future policy
decisions regarding the favorability of the COX-2
specific inhibitors over traditional NSAIDs.

Treatments that provide improved functional sta-
tus and relief from patients’ symptoms may reduce
the economic burden placed on health care payers
while improving the level of patients’ physical ac-
tivity. The cost-effectiveness of celecoxib in relation
to traditional NSAIDs needs to be further explored,
taking into account the observed benefits in patient
functioning and the reduction in adverse effects. The
importance of pain relief and improvement in phys-
ical functioning is highlighted through the improve-
ments in the patients’ ability to care for themselves.
Using celecoxib helped patients reduce their disabil-
ity and perform daily physical activities, such as
dressing themselves, shampooing their hair, reach-
ing, and bending, with more ease. Celecoxib may
even be able to provide sufficient relief to enable
patients to increase their level of exercise, which
may in turn help slow the progress of the disease.

The clinical results show that all doses of celecoxib
were safe and generally well tolerated. In this study,
significant anti-inflammatory, analgesic efficacy and a
reduction in morning stiffness were associated with
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the celecoxib treatment and led to significant func-
tional improvement based on the HAQ FDI, and in
HRQOL as demonstrated by the two summary scores
and individual domain scores on the SF-36. In general,
the efficacy of all 3 celecoxib groups was similar to
twice-daily 500 mg naproxen as determined by the
HRQOL measures, although statistically significant dif-
ferences when compared with the naproxen group
were detected only in the HAQ FDI for the twice-daily
200 mg celecoxib group, in the PCS for the twice-daily
400 mg celecoxib group, and in the vitality and social
functioning domain scores for the twice-daily 200 mg
celecoxib group.

Naproxen, a nonselective inhibitor of both COX-1
and COX-2, has been demonstrated to be an effica-
cious NSAID at its full therapeutic dose of 500 mg
twice a day. Furthermore, the efficacy of celecoxib,
combined with the observation that the drug is well
tolerated and has superior upper GI safety when
compared with naproxen, indicates that celecoxib
may represent a major advance over current RA ther-
apy (43). In conclusion, the results show that cele-
coxib was better than placebo and comparable with
naproxen in improving functional status and overall
HRQOL among RA patients.

We thank Somali Misra Burgess, PhD, of Strategic Outcomes
Services, Inc., for her assistance in preparing the manuscript.
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