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ABSTRACT 

Background.  Functional capacity is an important outcome in rheumatoid 
arthritis (RA) clinical trials and is usually measured using the Health Assessment 
Questionnaire Disability Index (HAQ). Functional capacity incorporates both 
activity and damage. Because irreversible damage increases over time, the HAQ 
may be less likely to demonstrate improvement (or be less sensitive to change) 
in late RA compared to early RA. We determined the relationship between 
sensitivity to change of the HAQ and duration of RA in reports of clinical trials. 
 
Methods.  We pooled data from RA clinical trials that measured responses of 
HAQ scores at three or six months. We calculated the effect size of the HAQ, 
and used linear regression to predict it by duration of RA on the group level. We 
adjusted for treatment effect by including the effect sizes of pain scores and of 
tender joint counts as additional independent variables in separate models. We 
performed subgroup analysis using more contemporary regimens (methotrexate, 
leflunomide, combination therapies, and TNF-inhibitors). 
 
Results.  Thirty-six studies with 64 active treatment arms and 7628 patients 
(average duration of RA: 2.5 months to 12.2 years) were included. The effect 
sizes of the HAQ decreased by 0.02 per each additional year of mean duration of 
RA using all trials, and by 0.04/year in the subgroup analysis (p≤0.01 for both 
analyses, except for the pain adjusted models at 3 months). 
 
Conclusion.  In individual trials, less improvement in the HAQ might be expected 
in late RA compared to early RA. Comparison of changes in HAQ among RA 
trials should take into consideration the disease stage of the treated groups. 
 
 
Keywords:  
Rheumatoid arthritis, Sensitivity to change, Function, duration of RA 
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INTRODUCTION 
Functional capacity is an important determinant of morbidity and a predictor of 
mortality of patients with rheumatoid arthritis (RA) [1-4]. Function is part of the 
core set measures to be used in RA clinical trials [5], and the Health Assessment 
Questionnaire Disability Index (HAQ) [6] is the most commonly used instrument 
for this purpose. 
 
In RA, functional impairment is a composite of disease activity and damage [7-
10]. While disease activity is responsive to treatment, damage is considered 
irreversible and accrues over time [11]. Accordingly, only the component of the 
HAQ related to activity will be sensitive to change in RA clinical trials. This 
component is likely to decrease over time as the damage component increases. 
In this pooled analysis of RA clinical trials, we assessed whether there is an 
association between average duration of RA and sensitivity to change of the 
HAQ on the group level. Our hypothesis was that the HAQ would be less 
sensitive to change among trials of patients with more longstanding RA than in 
trials of patients with early RA. 
 
 
METHODS 
Literature Search and Selection Criteria 
We sought to identify all clinical trials in RA of non-experimental disease 
modifying antirheumatic drugs (DMARDs, i.e. methotrexate, sulfasalazine, 
hydroxychloroquine and chloroquine, oral and parenteral gold compounds, D-
penicillamine, azathioprine, cyclosporine A, leflunomide, adalimumab, 
etanercept, infliximab, and anakinra) and corticosteroids, in which the HAQ was 
assessed at baseline and after 3 or 6 months. We searched PubMed (including 
all subsets) from 1980 (year the HAQ was introduced) to December 2004, using 
“Arthritis, Rheumatoid” as Medical Subject Heading along with search limits for 
publication type (“Clinical trial”), age (“All adult: 19+ years”), and language 
(“English”) (n=2209). We also searched the Cochrane Library for that period. 
 
Among these, we first identified studies on DMARDs using the generic drug 
names as Subject Terms (n=873), and then studies using the HAQ using the 
Subject Terms “function” or “disability” or “health assessment questionnaire” or 
“HAQ” (n=543). Reviewing the abstracts of these articles, we excluded all studies 
that investigated experimental DMARDs or nonsteroidal anti-inflammatory drugs, 
and obtained full length reports of the remainder (n=104). From these, we 
excluded 43 studies, mostly because they were multiple reports on the same 
group of patients (n=29), had a design as a drug withdrawal study (n=2), or were 
employing functional measures other than the HAQ (n=3). Nine studies had no 
outcome assessment at 3 months (grace period: 10-14 weeks) or 6 months (20-
28 weeks). Sixty-one studies were eligible for our investigation. By review of the 
reference lists of these articles, no additional study was found eligible. 
 
Data extraction 
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Separately for each treatment arm, we collected data on the number of patients, 
proportion of patients seropositive for rheumatoid factor, mean patient age, and 
mean and standard deviation (SD) of duration of RA at baseline. For all study 
arms, we extracted means and SD for HAQ scores, pain scores, and tender joint 
counts at baseline, and their respective mean changes after 3 or 6 months, as 
available. Wherever possible, we used data of the 3 and 6 month completers, but 
the intent-to-treat data were also acceptable. In case of missing data or if the 
reports were presenting medians instead of means, authors or sponsoring 
pharmaceutical companies for studies published 1994 or later were contacted, 
mostly by e-mail. If there was no response within 6 weeks, they were contacted 
again. 
 
Relationship of baseline HAQ scores with duration of RA 
As a preliminary analysis, we tested the hypothesis that average HAQ scores 
were associated with duration of RA on a group level at baseline. Using all 
available study arms, we performed linear regression of HAQ scores (dependent 
variable) on duration of RA (independent variable), and adjusted for mean 
baseline disease activity. We included mean baseline pain scores and mean 
baseline tender joint counts as co-variates in separate models. Since joint counts 
were assessed on a variety of scales, we normalized the mean tender joint 
counts at baseline to a scale from 0 to 100 (i.e. % maximum possible score). The 
number of patients per treatment arm varied largely between studies. We 
therefore weighted all analyses by sample size to give greater emphasis to larger 
studies. We obtained parameter estimates for this relationship and calculated 
their 95% confidence intervals; p-values of ≤0.05 were regarded as statistically 
significant. 
 
 
 
Association of changes in HAQ scores with duration of RA 
In the main analysis, we assessed whether the sensitivity to change of HAQ 
scores was associated with RA duration. Sensitivity to change of HAQ scores 
was expressed as an effect size, which we calculated as [12]: 
(mean baseline HAQ – mean follow-up HAQ) / standard deviation of baseline HAQ, 
separately for the three and six month follow up. The resulting measure is unit-
free, and therefore comparable across different variables; its values can be 
interpreted as the number or fraction of baseline standard deviations by which 
the patient groups improved (if positive) or deteriorated (if negative). Effect sizes 
of zero indicate that no change occurred on the group level. Again, we used 
linear regression models to predict effect sizes of the HAQ by baseline duration 
of RA. We adjusted for changes in RA activity, as a potential confounder of this 
relationship. For example, larger effect sizes of the HAQ can simply be a 
consequence of a more powerful therapeutic stimulus, without being related to 
duration of RA. We used effect sizes of pain scores and effect sizes of tender 
joint scores for this adjustment in separate regression models. Effect sizes were 
calculated as detailed above for the HAQ. 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/ard.2005.038513 on 23 June 2005. D
ow

nloaded from
 

http://ard.bmj.com/


 5

 
We subjected our hypothesis to a subgroup analysis of treatment arms that only 
included methotrexate, TNF-inhibitors, leflunomide, or combination therapies 
(using one or more of these drugs). According to the greater effect of treatments, 
our ability to detect associations in this analysis was increased. Again, weighted 
analysis was performed on all models to account for differences in precision 
between smaller and larger studies. For all statistical analyses, we used SAS 9.0 
(SAS Inc., Cary, NC). 
 
 
RESULTS 
Literature review 
Of the 61 eligible studies, 23 had complete data in the published articles. From 
the remaining 38 studies we solicited missing data for 33; authors were not 
contacted for five studies that had been published before 1994. For 13 of the 33 
studies (39%), data were provided, giving a total of 36 studies available for 
analysis [13-48]. These studies comprised 82 arms (9242 patients), of which 64 
were active treatment arms (7628 patients) and 18 were placebo arms (1614 
patients). These 82 arms were used for the cross-sectional analysis at baseline. 
The 64 active treatment arms were used for the longitudinal analyses; one arm 
was excluded as an outlier from all longitudinal analyses (HAQ effect size of 5.0) 
[39]. The remaining 63 arms comprised 31 arms with 3 month follow-up, and 51 
arms with 6 month follow-up, and 3844 and 6475 patients, respectively. The 
number of patients per study arm ranged from 7 to 530 in the 3 month follow up 
group, and from 12 to 696 in the 6 month follow up group (Table 1A, B). 
 
Relationship of baseline HAQ scores with duration of RA 
To test if HAQ scores were associated with duration of RA at baseline, we used 
one model adjusting for pain scores and one adjusting for tender joint counts. For 
the pain adjusted model, complete data were available for 77 study arms (active 
treatment and placebo arms, 8445 patients). For the model adjusted for tender 
joint counts, 68 studies were available, comprising 7566 patients. There was a 
statistically significant association between HAQ scores and duration of RA in 
both analyses, before and after adjusting for the mentioned disease activity 
surrogates. These models indicated that HAQ scores increase between 0.02 and 
0.03 with each additional year of average duration of RA (Table 2). As expected, 
pain scores were also a strong determinant of HAQ scores, with increases of 0.1 
in HAQ per each one cm increase in pain on 10cm visual analog scales. The 
models using pain scores for adjustment were better in explaining the variability 
in HAQ effect sizes than those using normalized tender joint counts (Table 2, R2), 
which were not associated with HAQ scores in this analysis.  
 
Association of changes in HAQ scores with duration of RA 
We assessed the association between duration of RA and HAQ effect sizes, 
using effect sizes of pain or effect sizes of tender joint counts as additional 
predictors (Table 3). Only active treatment arms were included. The models 
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weighted by study size indicated a decrease in HAQ effect sizes of 0.02 and 0.03 
per each additional year of average RA duration, respectively for the three and 
six month time periods (Table 3). All models except for the pain adjusted model 
at three months were statistically significant (p≤0.01); the pain adjusted models 
had a better fit to the data than the ones adjusted for joint counts, and the 3 
month models had a better fit than the 6 month models  (Table 3, R2). This may 
be because responses at 3 months are more homogeneous among patients than 
at 6 months. 
 
In a subgroup analysis we investigated the same models using methotrexate, 
leflunomide, TNF-inhibitors, and combinations of these drugs (Table 1A, B; drugs 
in bold print). The fit of these models to the data was similar to the comparable 
models in the above analysis (Table 4; R2). As in the analysis of all drugs, longer 
duration of RA was associated with smaller effect sizes of the HAQ. The 
magnitude of this association was larger (-0.04/ year; weighted analysis) in these 
trials than in the analysis of all trials. Again, all analyses except for the pain 
adjusted models at three months were statistically significant. As can be seen 
from Tables 3 and 4, weighting for size of the study arm increased the power to 
detect statistically significant associations. 
 
We also assessed the association of duration of RA with changes of HAQ scores 
instead of their effect sizes. Although this approach was not correcting for data 
precision (baseline SD of HAQ), these absolute changes in HAQ scores can be 
more readily interpreted than effect sizes. These models indicated that 
improvement of mean HAQ scores decreased by 0.01 (all drugs) and 0.02 
(subgroup of more contemporary drugs) per each additional year of RA duration. 
These results were found in both the three and six month analyses. 
 
 
DISCUSSION 
In this study we showed that the sensitivity to change of the HAQ in RA clinical 
trials depends on the average duration of RA of the patients: the longer the 
average duration of RA, the smaller the responsiveness of the HAQ in a group of 
patients when changes in disease activity occur. This contrast in the 
responsiveness of the HAQ compared to pure measures of disease activity is in 
line with the inherent duality of functional measurements, which reflect both 
disease process (activity) and outcome (damage). Given that damage is 
irreversible and that it tends to increase over time, a lesser improvement in 
functional impairment in patients with more longstanding RA was an intuitive 
finding. We quantified this association between RA duration and HAQ effect 
sizes after adjusting for changes in disease activity (treatment effect). Our data 
suggest that each additional year of average duration of RA decreases the effect 
size of the HAQ by 0.02, which corresponded to a decrease in average HAQ 
improvement of 0.01. These associations were similar at three and six months, 
as well as for the activity adjustments using pain or tender joint counts. However, 
when we analyzed a subgroup of trials employing major drugs, this association 
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was even stronger, and the estimates were twice as large as the ones resulting 
from the analyses of all treatment arms. This indicates that this association 
needs even more consideration in trials of more contemporary DMARDs. 
 
Longitudinal cohort studies have shown that HAQ scores increase over time. In 
one study, (median) HAQ scores increased by 0.24 over 12 years [10], which is 
consistent with our estimation of the cross-sectional relationship (0.02/year). Also 
similar to that single study, disease activity was a strong determinant of HAQ 
scores, independent of duration of RA, that is, also in late disease. One recent 
reports on data of one RA drug trial indicated that changes seen in HAQ scores 
are inversely related to the degree of radiographic damage [9]. Our study is 
supportive of these data, although here the exposure variable was duration of RA 
instead of radiographic damage. Duration might better reflect other components 
of functional impairment, such as psychosocial factors, that potentially cumulate 
over time. 
 
It should be emphasized that the associations found in this study were quantified 
for groups of patients, and that these numbers may vary considerably in 
individual patients. In fact, given that trials of established and late RA usually 
comprise patients with a wide range of RA duration, our analyses of group-level 
data was disfavoring the identification of significant associations with disease 
duration. Although part of the effect seen in studies could be attributable to 
regression to the mean, there is no reason to believe that this is different in early 
and late disease. The mean ± SD of HAQ effect sizes in the placebo arms of the 
analyzed trials was much smaller than in the active treatment arms, both at 3 
months (0.09 ± 0.13) and at six months (0.16 ± 0.12). These placebo effect sizes 
were also not associated with duration of RA (data not shown). Also, our findings 
apply to short term responsiveness of the HAQ, which differs from the 
responsiveness of measures of disease activity in many trials (Table 1); our 
findings are not meant to indicate how the HAQ may improve during long term 
antirheumatic treatment [49]. However, a recent study [15] showed that patients 
with early RA have the potential to achieve lower HAQ scores than patients with 
more established RA, and that the proportion with HAQ scores of 0 is almost 
twice as large in early RA.  
 
In our study, we adjusted for disease activity by using only single surrogates, 
namely pain scores or tender joint counts. Although, neither one will likely 
account for all variability in HAQ effect sizes that is attributable to changes in 
disease activity, the use of a larger set of activity surrogates would have limited 
the inclusion of many trials due to missing data, and have threatened the validity 
of our findings. Also, like HAQ scores, pain scores are self-reported, which partly 
accounts for potential bias in reporting that might be present in some patients 
[50], while joint counts are examiner-based contrasting the different methods of 
adjustment. 
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The results of our study indicate that the sensitivity to change of the HAQ has an 
inverse relationship to duration of RA, which is independent from changes in RA 
activity, but more pronounced if more contemporary DMARDs are used. This can 
become important if results of trials are compared, especially between studies of 
established or late RA, and studies of early RA. Since function is one of the most 
important outcomes in RA, it is crucial to interpret functional response to 
treatment in RA clinical trials in the context of the duration of RA.  
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Table 1A. Effect sizes in study arms with available 3 month follow-up. 

Author, year (ref.) Drug* Dose** n Duration of RA, years 
(SD) 

Mean baseline  
HAQ (SD) 

ES of 
HAQ 

ES of 
PAIN 

ES of 
TJC 

Bao, 2003 (14) Leflunomide 20mg/d 291 4.9 (5.2) 1.53 (0.45) 1.91 1.88 - 
 Methotrexate 15mg/wk 213 3.9 (4.8) 1.50 (0.42) 1.83 1.73 - 
Baumgartner, 2003 (15) Etanercept  207 1.0 (0.9) 1.45 (0.60) 1.12 - 0.99 
 Etanercept 25mg biw 464 12.2 (9.3) 1.64 (0.70) 0.77 - 1.29 
Choy, 2002 (19) Sulfasalazine 2g/d 62 0.2 (0.2) 1.10 (0.79) 0.11 0.59 0.71 
Cohen, 2002 (21) Anakinra 1mg/kg 48 7.0 (-) 1.30 (0.60) 0.58 0.57 0.69 
 Anakinra 2 mg/kg 58 8.0 (-) 1.30 (0.60) 0.65 0.90 0.76 
Cohen, 2004 (22) Anakinra 100mg/d 250 11.0 (-) 1.40 (0.60) 0.37 0.81 0.61 
Durez, 2004 (24) Prednisone 1g at baseline 15 11.9 (5.9) 1.57 (0.55) 0.44 -0.23 0.03 
 Infliximab 3mg/kg 12 10.6 (5.0) 1.26 (0.51) 0.94 0.79 1.25 
Esdaile, 1995 (25) Hydroxychloroquine 7 mg/kg 59 0.7 (0.5) 1.06 (0.60) 0.45 0.96 0.15 
Kavanaugh, 2000 (29) Infliximab 5 mg/kg 7 7.4 (2.7) 1.60 (0.50) 1.40 1.35 1.36 
 Infliximab 10 mg/kg 7 7.5 (4.5) 1.40 (0.70) 1.00 1.35 0.89 
 Infliximab 20 mg/kg 7 4.9 (3.3) 1.50 (0.80) 0.75 1.42 1.54 
Kirwan, 1995 (31) Prednisone 7.5mg/d 61 1.3 (0.3) 1.21 (0.68) 0.60 0.66 - 
Lambert, 2004 (33) Methotrexate 45mg/wk 27 10.0 (6.9) 1.40 (0.47) 0.11 0.50 0.57 
Maini, 1999 (34) Infliximab  240 10.3 (8.1) 1.67 (0.60) 0.67 1.42 0.99 

 
 
 
 
 
 
 
Table 1A. Continued. 

Author, year (ref.) Drug* Dose** n Duration of RA, 
years (SD) 

Mean baseline  
HAQ (SD) 

ES of HAQ ES of PAIN ES of TJC 

Mottonen, 1999 (35) Combination  97 0.6 (0.4) 0.90 (0.60) 1.08 1.06 1.46 
 Monotherapy  98 0.7 (0.5) 0.90 (0.60) 0.73 0.93 1.11 
Rojkovich, 1999 (37) Combination  45 0.9 (0.7) 1.64 (0.53) 1.25 - 1.31 
Salaffi, 1995 (38) Methotrexate 10 mg/wk 50 6.1 (4.7) 1.90 (0.80) 0.25 1.16 1.63 
St.Clair, 2004 (41) Infliximab  530 0.87 (0.73) 1.49 (0.66) 1.18 1.64 1.26 
 Methotrexate  213 0.86 (0.72) 1.53 (0.60) 1.02 1.53 1.16 
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van de Putte, 2003 (43) Adalimumab 20 mg/wk 71 10.4 (7.3) 1.79 (0.64) 0.70 1.77 1.06 
 Adalimumab 40 mg/wk 70 10.0 (7.0) 1.74 (0.66) 0.71 1.82 1.24 
 Adalimumab 80 mg/wk 72 10.1 (7.9) 1.66 (0.73) 0.66 1.30 1.19 
van der Borne, 1998 (45) Cyclosporine A 1.25 mg/kg 29 0.3 (0.3) 1.07 (0.62) 0.24 0.38 0.35 
 Cyclosporine A 2.5 mg/kg 30 0.3 (0.4) 1.03 (0.42) 0.64 0.88 1.38 
van der Heide, 1996 (46) Monotherapy  181 <0.3 1.29 (0.76) 0.28 0.67 - 
Zeidler, 1998 (48) Cyclosporine A 5 mg/kg 165 0.9 (0.8) 1.10 (0.60) 0.33 - 0.70 
 Parenteral gold 50 mg/wk 165 1.0 (0.9) 1.10 (0.60) 0.50 - 0.63 

*Study arms in bold were used in subgroup analysis. 
**If no doses are given, there was either flexible dosing, multiple drugs, or multiple arms with different doses combined. 
HAQ= health assessment questionnaire; ES=effect size; SD= standard deviation; TJC= tender joint count. 
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Table 1B. Effect sizes in study arms with available 6 month follow-up. 

Author, year (ref.) Drug* Dose** n Duration of RA, 
years (SD) 

Mean baseline 
HAQ (SD) 

ES of HAQ ES of 
PAIN 

ES of 
TJC 

Ahern, 1991 (13) Cyclosporine A 5mg/kg/d 25 8.9 (8.5) 1.80 (0.50) 0.20 1.26 1.00 
 Azathioprine 2 mg/kg/d 27 9.2 (8.5) 1.80 (0.40) 0.25 1.17 0.75 
Bao, 2003 (14) Leflunomide 20 mg/d 104 4.9 (5.2) 1.53 (0.45) 2.38 2.11 - 
 Methotrexate 15 mg/wk 89 3.9 (4.8) 1.50 (0.42) 2.43 1.97 - 
Baumgartner, 2003 (15) Etanercept  207 1.0 (0.9) 1.45 (0.60) 1.15 - 0.86 
 Etanercept 25mg biw 464 12.2 (9.3) 1.64 (0.70) 0.89 - 1.43 
Boers, 1997 (16) Combination  76 0.4 (0.3) 1.50 (0.70) 1.57 1.62 1.14 
 Sulfasalazine 2 g/d 79 0.5 (0.4) 1.40 (0.70) 0.86 0.91 0.57 
Bombardier, 1986 (17) Auranofin 6 mg/d 154 8.3 (7.5) 1.40 (0.62) 0.50 1.16 - 
Bresnihan, 1998 (18) Anakinra 30 mg/d 116 4.3 (-) 1.50 (0.65) 0.31 0.60 0.64 
 Anakinra 75 mg/d 112 4.2 (-) 1.60 (0.63) 0.32 0.56 0.64 
 Anakinra 150 mg/d 110 3.9 (-) 1.60 (0.63) 0.48 0.79 0.88 
Choy, 2002 (19) Sulfasalazine 2g/d 62 0.2 (0.2) 1.10 (0.79) 0.16 0.64 0.81 
Ciconelli, 1996 (20) Combination  20 6.9 (6.9) 1.42 (0.49) 1.06 1.41 - 
 Sulfasalazine 2g/d 18 6.1 (4.6) 1.36 (0.55) 1.16 1.37 - 
Cohen, 2002 (21) Anakinra 1 mg/kg/d 45 7 (-) 1.30 (0.60) 0.62 0.57 0.68 
 Anakinra 2 mg/kg/d 32 8 (-) 1.30 (0.60) 0.85 1.07 0.87 
Cohen, 2004 (22) Anakinra 100mg/d 250 11.0 (-) 1.40 (0.60) 0.48 0.88 0.76 
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Table 1B. Continued. 

Author, year (ref.) Drug* Dose** n Duration of RA, 
years (SD) 

Mean baseline 
HAQ (SD) 

ES of 
HAQ ES of PAIN ES of 

TJC 
Dougados, 2003 (23) Leflunomide 20 mg/d 969 7.3 (8.3) 1.21 (0.62) 0.84 1.41 1.55 
Esdaile, 1995 (25) Hydroxychloroquine 7 mg/kg/d 59 0.7 (0.5) 1.06 (0.60) 0.50 1.20 0.45 
Ferraz, 1994 (26) Combination  34 9.2 (7.9) 1.82 (0.57) 2.07 1.88 - 
 Methotrexate 7.5mg/wk 34 6.2 (4.7) 1.65 (0.52) 1.61 3.51 - 
Gerards, 2003 (27) Combination  60 0.2 (0.3) 1.43 (0.69) 1.30 0.95 1.00 
 Cyclosporine A 5 mg/kg 60 0.2 (0.5) 1.36 (0.63) 1.38 0.96 1.08 
Haagsma, 1997 (28) Sulfasalazine 2 g/d 34 0.36 (0.2) 0.97 (0.86) 0.44 1.26 1.47 
 Methotrexate 7.5 mg/wk 35 0.3 (0.2) 0.92 (0.84) 0.48 1.07 1.70 
 Combination  36 0.2 (0.1) 1.20 (0.82) 0.49 0.99 1.64 
Keystone, 2004 (30) Adalimumab 40 mg eow 207 11.0 (9.2) 1.45 (0.63) 0.89 1.38 1.21 
 Adalimumab 20mg eow 212 11.0 (9.4) 1.44 (0.64) 0.94 1.21 1.22 
Kirwan, 1995 (31) Prednisone 7.5mg/d 61 1.3 (0.3) 1.21 (0.68) 0.70 0.76 - 
Kremer, 2002 (32) Leflunomide 20mg/d 130 10.5 (8.4) 1.60 (0.62) 0.65 1.20 1.00 
Maini, 1999 (34) Infliximab  240 10.3 (8.1) 1.67 (0.60) 0.80 1.53 1.18 
Mottonen, 1999 (35) Combination  97 0.6 (0.4) 0.90 (0.60) 1.08 1.12 1.56 
 Monotherapy  98 0.7 (0.5) 0.90 (0.60) 1.00 1.14 1.33 
Poor, 2004 (36) Leflunomide 10mg/d 200 9.3 (9.1) 1.59 (0.69) 0.54 1.17 - 
 Leflunomide 20mg/d 197 9.9 (9.8) 1.60 (0.59) 0.83 1.45 - 
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Table 1B. Continued. 

Author, year (ref.) Drug* Dose** n Duration of RA, 
years (SD) 

Mean baseline 
HAQ (SD) 

ES of 
HAQ 

ES of 
PAIN 

ES of 
TJC 

Rojkovich, 1999 (37) Combination  45 0.9 (0.7) 1.64 (0.53) 1.53 - 1.56 
Salaffi, 1995 (38) Methotrexate 10mg/wk 48 6.1 (4.7) 1.90 (0.80) 0.63 1.70 2.18 
Salaffi, 1996 (39) Combination†  12 6.4 (2.6) 1.60 (0.10) 5.00 1.35 1.38 
 Combination  12 6.8 (2.5) 1.80 (0.60) 1.00 1.42 2.71 
Smolen, 1999 (40) Leflunomide 20mg/d 133 7.6 (8.6) 1.10 (0.60) 0.83 1.41 1.47 
 Sulfasalazine 2g/d 133 7.4 (10.0) 1.00 (0.60) 0.48 0.93 1.29 
St.Clair, 2004 (41) Infliximab  530 0.87 (0.73) 1.49 (0.66) 1.23 1.67 1.34 
 Methotrexate 20mg/wk 213 0.76 (0.72) 1.53 (0.60) 1.13 1.56 1.32 
Tugwell, 1995 (42) Cyclosporine A 5 mg/kg/d 75 11.2 (8.3) 1.40 (0.60) 0.42 0.52 0.62 
van de Putte, 2004 (44) Adalimumab 20mg eow 106 9.3 (6.4) 1.88 (0.60) 0.48 1.10 0.78 
 Adalimumab 20mg/wk 112 11.3 (8.6) 1.88 (0.63) 0.62 1.20 1.00 
 Adalimumab 40mg eow 113 10.6 (6.9) 1.83 (0.59) 0.64 1.39 0.86 
 Adalimumab 40mg/wk 103 11.9 (8.8) 1.84 (0.57) 0.86 1.68 1.22 
van der Borne, 1998 (45) Cyclosporine A 1.25 mg/kg 29 0.3 (0.3) 1.07 (0.62) 0.06 0.86 0.51 
 Cyclosporine A 2.5 mg/kg 30 0.3 (0.4) 1.03 (0.42) 0.64 1.06 1.35 
van Everdingen, 2002 (47) Prednisone 10mg/d 40 <1 0.80 (0.60) -0.40 - 0.02 

*Study arms in bold were used in subgroup analysis. 
**If no doses are given, there was either flexible dosing, multiple drugs, or multiple arms with different doses combined. 
†Study arm was excluded from all longitudinal analyses as an outlier with respect to the effect size of HAQ. 
HAQ= health assessment questionnaire; ES=effect size; SD= standard deviation; TJC= tender joint count. 
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Table 2. Association of baseline HAQ scores with duration of RA. 
 Variable Parameter Estimate 

(95% CI) 
p-value 

Adjustment for disease activity by baseline pain scores (n=77) 
Pain (mm) 0.01 (0 to 0.01) <0.001 Unweighted 

(R2=0.46) Duration (yrs) 0.03 (0.02 to 0.04) <0.001 
Pain (mm) 0.01 (0.01 to 0.02) <0.001 Weighted 

(R2=0.42) Duration (yrs) 0.02 (0.01 to 0.03) <0.01 

Adjustment for disease activity by baseline tender joint counts* (n=68) 
TJC (% of max) 0 (-0.01 to 0) 0.36 Unweighted 

(R2=0.36) Duration (yrs) 0.04 (0.03 to 0.05) <0.001 
TJC (% of max) 0 (-0.01 to 0) 0.27 Weighted 

(R2=0.23) Duration (yrs) 0.03 (0.01 to 0.04) <0.001 
 *According to the different joint count scales employed in the different trials, 

we used the transformed the counts to % of the maximum possible count on 
each scale. 
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Table 3. Association of effect sizes of the HAQ with duration of RA (all treatment arms). 

  3 month analysis 6 month analysis 

Models (R2)* Variable Parameter Estimate 
(95% CI) 

p- value Parameter Estimate 
(95% CI) 

p-value 

Adjusted for effect sizes of pain: n=26 (3 months) and n=47 (6 months) 

Pain (ES)   0.60 (0.31 to 0.89) <0.001   0.71 (0.48 to 0.95) <0.001 Unweighted 

(R2=0.45 / 0.46) Duration (yrs) -0.01 (-0.04 to 0.03) 0.66 -0.02 (-0.05 to 0) 0.10 

Pain (ES)   0.94 (0.65 to 1.23) <0.001   0.79 (0.57 to 1.00) <0.001 Weighted 

(R2=0.68 / 0.57) Duration (yrs) -0.02 (-0.06 to 0.01) 0.13 -0.03 (-0.05 to -0.01) <0.01 

Adjusted for effect sizes of tender joint counts: n=27 (3 months) and n=41 (6 months) 

TJC (ES)   0.46 (0.17 to 0.75) <0.01   0.39 (0.14 to 0.63) <0.01 Unweighted 

(R2=0.31 / 0.23) Duration (yrs) -0.01 (-0.03 to 0.02) 0.63 -0.01 (-0.04 to 0.01) 0.33 

TJC (ES)   0.67 (0.39 to 0.95) <0.001   0.45 (0.21 to 0.69) <0.001 Weighted 

(R2=0.53 / 0.32) Duration (yrs) -0.02 (-0.04 to -0.01) <0.01 -0.02 (-0.04 to -0.01) 0.01 
 *R2 are given for the 3 months / 6 months model. 
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Table 4. Association of effect sizes of the HAQ with duration of RA (all study arms including methotrexate, 
leflunomide, TNF inhibitors, or combination therapies including one or more of these drugs). 

  3 month analysis 6 month analysis 

Models (R2)* Variable Parameter Estimate 
(95% CI) 

   p- value Parameter Estimate 
(95% CI) 

p-value 

Adjusted for effect sizes of pain: n=15 (3 months) and n=26 (6 months) 

Pain (ES)   0.62 (-0.01 to 1.25) 0.05   0.65 (0.30 to 1.01) <0.001 Unweighted 

(R2=0.43 / 0.43) Duration (yrs) -0.05 (-0.11 to 0.02) 0.14 -0.04 (-0.08 to 0.01) 0.10 

Pain (ES)   1.19 (0.39 to 1.99) <0.01   0.81 (0.40 to 1.23) <0.001 Weighted 

(R2=0.55 / 0.55) Duration (yrs) -0.04 (-0.09 to 0.02) 0.15 -0.03 (-0.07 to 0) 0.04 

Adjusted for effect sizes of tender joint counts: n=16 (3 months) and n=22 (6 months) 

TJC (ES)   0.14 (-0.55 to 0.84) 0.67 -0.08 (-0.38 to 0.22) 0.59 Unweighted 

(R2=0.29 / 0.25) Duration (yrs) -0.04 (-0.08 to 0) 0.06 -0.03 (-0.06 to -0.01) 0.02 

TJC (ES)   0.13 (-0.42 to 0.69) 0.61 -0.05 (-0.35 to 0.26) 0.76 Weighted 

(R2=0.64 / 0.48) Duration (yrs) -0.04 (-0.06 to -0.02) <0.001 -0.04 (-0.05 to -0.02) <0.001 
*R2 are given for the 3 months / 6 months model. 
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