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Abstract

Objective: To evaluate psychometric properties of the SF-12 health survey as a generic health-related
quality of life (HQL) measure in osteoarthritis (OA) and rheumatoid arthritis (RA) patient populations in
clinical trials.

Method: Data were aggregated from three clinical trials, evaluating efficacy of different NSAIDs in OA
(N=651) and RA (N=693) patients. Patient assessments were made using SF-36 and commonly used
clinical measures in OA and RA at baseline, and up to week 6. The SF-12 items were extracted from the
SF-36 items. For the SF-12, item missing rate, computability of component scores, factor structure, item-
component correlations, and floor and ceiling effects were evaluated. Correlations of SF-12 physical
(PCS12) and mental component summary scores (MCS12) with SF-36 component summary scores
(PCS36 and MCS36), and clinical variables were also examined. Analyses for OA and RA patients were
conducted separately.

Results: A low individual SF-12 item missing rate (0.14% to 2.3%) and a high percentage score
computability (91-94%) were observed at baseline. No floor or ceiling effects at baseline were observed.
The scree plot confirmed two factor structure of the SF-12 items. Items belonging to the physical
component correlated more strongly with the PCS12 than the MCS12, and vice versa. The correlations
between PCS12 and PCS36, and MCS12 and MCS36 ranged from 0.92-0.96 (p<0.0005), at baseline, and
week 4 or 6. Significant correlations of -0.09 to -0.58 (p<0.05) between SF-12 scores and clinical
variables, at baseline, week 4 or 6 were observed. A similar trend was observed between SF-12 and
clinical variable change scores at week 2, and week 4 or 6.

Conclusion: The SF-12 is a psychometrically sound tool for the assessment of HQL in osteo- and
rheumatoid arthritis patients.



Introduction

Patient quality of life is considered a key health outcome indicator.1 This is especially true in
chronic or terminal diseases. By definition, Chronic diseases are almost always impossible to cure and
the emphasis is on ameliorating symptoms and thus improving quality of life of patients rather than
ridding them of the disease.2:3 Hence health-related quality of life (HQL) is an important outcome
variable of different health care interventions. An increase in the use of HQL variables in clinical trials of
drug therapy has been observed over the last 10 years.4 This can partly be attributed to an increased
awareness among clinical practitioners and health policy decision makers regarding the utility of the HQL
as a measure of drug therapy effectiveness.22-7 Though the majority of clinical trials include HQL as a
secondary variable,%:8 an increase in the number of clinical trials incorporating HQL variables indicates
greater popularity of HQL as outcome variable of drug therapy trials.9 The most important single trait
that justifies the use of HQL measures in the assessment of health care interventions is that it is the most
relevant patient-centered outcome assessment tool.

In 1997, the number of people suffering from arthritis, in the US, was estimated to be 40 million,
and this number is expected to increase to 60 million by 2020.10 Because of its high prevalence, arthritis
represents a significant burden to the population, the US health care system, and society. Arthritis (osteo
and rheumatoid) is shown to adversely affect the functional status/quality of life of patients.ll,12 Itis
noteworthy that the quality of life has been included as one of the recommended measures in the outcome
assessment of osteoarthritis drug clinical trials.13 The inclusion of quality of life in the core set of
measures for osteoarthritis clinical trials highlights the increasing popularity of quality of life as a major
end-point in such studies. It has also been suggested that validated quality of life scales would
complement the anthropomorphic, clinical and laboratory data in RA clinical trials.14 Arthritis
interventions can be assessed over time by examining their impact on patients’ HQL, as measured by
either a disease-specific or a generic HQL instrument.15

Instrument psychometric properties are important in selecting HQL instruments for use in clinical
trials. The instrument should possess satisfactory reliability and validity properties for credible study

results.16 In general, without satisfactory instrument psychometric properties, the study results would be



of questionable value.1l7 Before incurring the expenses and patient burden of an instrument in clinical
trials, it is desirable to understand its psychometric properties in a population similar to the study
population. Another consideration in selection of HQL instruments is respondent burden or length of the
questionnaire.16 Periodic measure of HQL by means of lengthy questionnaires at relatively frequent
time-points is often not feasible. Hence, HQL instruments with less respondent burden are desirable.16

The Medical Outcomes Study Short Form-36 is a widely used and well validated instrument to
assess generic HQL.18-22 The Medical Outcomes Study Short Form-1223 (SF-12), a generic HQL
instrument, was constructed using a subset of items from SF-36. The respondent burden is obviously
reduced. Thus, especially when the respondent burden is a concern, the SF-12 could provide an efficient
alternative as compared to SF-36.23 Psychometric properties of the SF-12 have been tested in the general
population and certain disease conditions23, but no literature is available on its exclusive use in osteo-
and rheumatoid arthritis patient populations. The present study is aimed at evaluating the psychometric
properties of the SF-12 as a measure of generic HQL instrument in clinical trials involving patients with
osteo- and rheumatoid arthritis.

The comparative item structure covering domains assessed by the SF-36 is shown in Table I.
Individual items of the SF-12 cover various HQL domains. These domains are: i) physical functioning (2
items), ii) role-physical (2 items), iii) bodily pain (1 item), iv) general health (1 item), v) vitality (1 item),
vi) social functioning (1 item), vii) role-emotional (2 items), and viii) mental health (2 items). The
physical (domains i to iv) and mental (domains v to viii) component summary scores are computed from
these domains. The 12 items were selected such that these items explain at least 90% of variability in the
physical component and mental component summary scores of the SF-36. The SF-36 was used as a
criterion for the validation of SF-12. The validity of the criterion measure (SF-36) becomes important to
ascertain the validity of the test measure (SF-12).24

The present study is aimed at testing the psychometric properties of the SF-12 health survey in
osteoarthritis and rheumatoid arthritis patient populations under clinical trial setting. Recommendation of
different measures of clinical variables for RA13 and OA 25 underlines the differences in these diseases.

Hence results in these populations are reported separately.



METHODS

Data from five clinical trials were used for the study. These data were provided by G. D. Searle
& Co. (Skokie, IL). These clinical trials involved assessment of efficacy of drug treatments in arthritis
and used the SF-36 as an HQL measure. Data with sole administration of SF-12 were not available. The
SF-12 is comprised of 12 items which are a subset of items from the larger SF-36. Patient responses on
these 12 items were used for this study (‘embedded’ form).

Considering inherent differences in the prognoses of osteoarthritis (OA) and rheumatoid arthritis
(RA), psychometric evaluation of SF-12 was conducted separately in OA and RA patient populations.
However, the methodology used was the same in OA and RA patient populations. Hence a common
methods section is provided for OA and RA trials. Whenever necessary, distinctions between OA and
RA patient populations are made. The present study is limited to the acute form (1 week version) of the
SF-12. For the purpose of the study, data from different clinical trials were aggregated to obtain a larger
pool of patients for data analysis.
Psychometric evaluation of the SF-12 in arthritis clinical trials
Data source: For the psychometric assessment of the SF-12 in OA, data from three clinical trials (OA
Trial I, OA Trial Il, and OA Trial 111) were aggregated; whereas data from two trials (RA Trial | and RA
Trial Il) were aggregated for the psychometric evaluation of SF-12 in RA. The clinical variables used in
OA and the RA trials are described in Table 1. All the trials were randomized, double blind, placebo
controlled clinical trials. The drugs used in this trials were NSAIDs.

Analytic plan, data processing and data analysis

The criteria evaluated across three OA and two RA trials were: completeness of data in terms of
item-level and component summary level missing data, score computability, features of scale score
distribution (such as ceiling and floor effects), factor structure, item discriminant validity and scaling
success rate, item-component correlation, amount of variability in SF-36 scores as explained by SF-12
scores, and correlation of SF-12 with clinical variables.

Described below is the framework adopted to attain each of the above mentioned objectives. For

all comparisons, the significance level was set at p<0.05, unless specified otherwise.



Completeness of data and score computability

The percentage of patients missing individual items in the SF-12 were recorded and qualitatively
compared. Based on the criteria set forth by authors26,27 computability of the scores for the SF-12 and
PCS and MCS were calculated. In case of the SF-12, the PCS-12 and MCS-12 scores cannot be
computed unless responses to all 12 items are available.27
Features of score distribution

Features of score distribution and the percent of trial participants scoring the lowest possible
scores (floor effect) and the highest possible scores (ceiling effect) were calculated to determine the
ability of the items to capture the full range of health states.24 The SF-12 summary scores were
qualitatively compared with the SF-36 summary scores.
Factor structure

Factor structure of the SF-12 items were examined using the principal components analysis with
varimax rotation.28 It was hypothesized that two factors will be obtained (physical and mental
component). This was confirmed using the scree-test criteria.29 In addition, items originally belonging
to physical functioning, role-physical, bodily pain, and general health scales were hypothesized to load
higher on the “physical health”, whereas vitality, social functioning, role emotional, and mental health
were hypothesized to load higher on the “mental health” factor.27 The developers have suggested that
general health, vitality and social functioning items cross-load on physical and mental components. Cross
loading of 0.40 is considered to be meaningful in the social sciences research30 and hence was accepted
as a convention for this study.
Item-component correlation

As suggested by developers, correlation between ‘physical component’ items and physical
component summary score should be higher than the correlation between ‘mental component’ items and
mental component summary scores. These relationships were examined for SF-12 items.
Amount of variability in PCS-36 and MCS-36 as explained by PCS-12 and MCS-12 scores

Pearson’s correlation coefficients (r) were computed between PCS-12 and MCS-12 with PCS-36

and MCS-36, respectively. The individual r2s indicated the amount of variability in SF-36 summary



scores as explained by SF-12 component summary scores. It was hypothesized that about 90% of
variance in the SF-36 component summary scores would be explained by the SF-12 component summary
scores.23 The correlations were computed for cross-sectional and difference scores.
Correlation between SF-12 component summary scores and clinical indicators

The relationships between SF-12 PCS and MCS, and arthritis severity indicators were examined
by computing zero-order correlation coefficients between arthritis severity indicators and SF-12 PCS and
MCS scores. The correlation coefficients were also computed between changes in arthritis severity
indicators and corresponding changes in the SF-12 summary scores. The clinical variables used for the
OA were the physician global assessment,31 patient global assessment,32:31 pain intensity,33 knee pain
on weight bearing,34 knee pain on motion,34 and time to walk 50 feet.34 For the RA condition the
clinical variables used were physician global assessment,31 patient global assessment,31.32 pain
intensity,319 duration of morning stiffness,318 assessment of joint swelling,302:318 assessment of joint
tenderness/pain,3° and functional capacity classification.36
RESULTS

Patient demographic characteristics of osteo- and rheumatoid arthritis trials

The OA patients were predominantly caucasian (84%) and female (71%). The mean age of OA
patients was 61.89 years (SD - 11.06). The average duration of OA condition was 9.35 years (SD - 8.51).
Similarly, the RA patients were predominantly caucasian (86.9%) and female (75.8%). The mean age of
RA patients was 56.29 years (SD 11.87). The average duration of RA was 11.16 years (SD 8.92).

Completeness of data

The percentage missing rate of individual SF-12 items in OA ranged from 0.46 to 2.30.
Similarly, the percentage missing rate of individual SF-12 items in RA ranged from 0.29 to 1.73. Based
on the baseline data, SF-12 summary scores could be computed for 90.94% in OA and 94.32% in RA.

Features of score distribution

Features of score distribution and the percent of trial participants scoring the lowest possible

scores (floor effect) and the highest possible scores (ceiling effect) at baseline for OA and RA are



presented in Table 2. As can be seen in Table 2, the component summary scores of the SF-12 did not
show any floor or ceiling effects.
Factor structure

The scree plot and principal components analysis were used to establish the factor structure of
SF-12 items in the arthritis patient population.28 Figures 1 and 2 show the scree plots for OA and RA,
respectively. Using the scree plot criteria, the two factor structure of the SF-12 in OA and RA was
confirmed. This provided confirmation of the two component structure of health as measured by the SF-
12 health survey. Table 3 shows item-loadings of the SF-12 items using principal components analysis
after varimax rotation for OA and RA patients, respectively. Items assessing Physical Functioning,
Bodily Pain, and Role Physical load higher on factor 1 (Physical Component), whereas items assessing
Mental Health and Role Emotional load highly on the second component (Mental Component). Items
assessing general health, vitality and social functioning are loaded on both the components. Similar
results have been observed in other patient populations.23

Item-component correlations

Table 4 shows the correlation of individual items and SF-12 summary scores. In both
patient populations (OA and RA), physical functioning, role physical, bodily pain and general-
health items correlated higher with physical component summary score, whereas, vitality, role-
emtional, social functioning and mental health items correlated higher with mental component
summary score. The results confirmed the hypothesized item-scale correlations.

Corelations between SF-12 and SF-36 summary scores

The correlations between physical component summary scores of SF-12 and SF-36
ranged from 0.92 - 0.95 (p < 0.0005) at baseline, 2 week, 4 week or 6 week scores in OA and RA
patients. Similarly, correlations between mental component summary scores of SF-12 and SF-36
ranged from 0.95 - 0.96 (p < 0.0005) at baseline, 2 week, 4 week or 6 week scores in OA and RA
patients.

Correlation between SF-12 component summary scores and clinical indicators




Significant correlations (-0.18 and -0.55) between SF-12 components and clinical
variables were obtained at baseline and week 6 in OA and RA (Tables 5 and 6). Significant
correlations (-0.14 to -0.46) in week 4 and 6 change scores of SF-12 component summaries and
clinical variables were also observed in OA and RA patient populations. Moderate correlation
coefficients between SF-12 scores with clinical variables indicated construct validity of SF-12
and SF-36 scores.

DISCUSSION AND CONCLUSION

Health-related quality of life research has become increasingly popular in the past
decade.37 More and more clinical trials have incorporated HQL end-points as treatment efficacy
measures.? The U.S. National Institutes of Health is supporting research in the area of HQL.38
The American College of Physicians in their position statement has asserted that patient well-
being is at the core of medical practice.39 The importance of HQL in health care resource
allocation and clinical practice decisions is predicted to increase.40 Thus, HQL research is
propelled by multiple forces within the health sector, most notably for greater precision in
methodology, instrumentation, and measurement by the pharmaceutical industry. While the US
FDA has not issued regulations on the HQL assessment, pharmaceutical manufacturers and
government agencies have supported the efforts of academics and contract research
organizations in developing and testing HQL instruments.

In recent reviews of HQL evaluations in clinical trials, a serious deficit was noted in
reporting of psychometric properties of instruments used to assess HQL.441 In addition, few
trials reported psychometric properties of generic instruments in the disease condition being
studied. One possible explanation could be the lack of availability of such information. The
present study aims to fill part of this gap in the literature by assessing the psychometric
properties of SF-12, a generic HQL instrument, in arthritis patients. The importance of SF-12 as
a generic HQL instrument stems from its brevity and ability to explain about 90% of variance in
the extensively validated SF-36 component summary scores.23 The present study reports

findings of a validation study of SF-12 in OA and RA patients in clinical trial setting.



The present study used the embedded form as opposed to the unembedded form. The
comparability of SF-12 psychometric properties when administered alone as compared to using subset of
SF-36 items is reported.27 In brief, it has been shown that: a) embedded and unembedded forms showed
close similarity in terms of ordering of items; and b) the factor structure of the SF-12 and the factor
contents were virtually the same in the embedded and the unembedded forms. Furthermore, the
performance of the unembedded SF-12 in discriminating groups known to differ in physical health and
mental health suggest that the psychometric properties of the unembedded form is similar to that of the
embedded form. It has also been reported that no trends in the results of several studies of the
unembedded form are different than the embedded form. Hence, though ‘unembedded’ form would have
been ideal for the study purpose, the use of ‘embedded’ form does not pose threats to the validity of study
results.

Features of score distribution of SF-12

It was observed that the percent missing rate of individual SF-12 items was very low for
OA and RA patients. The score computability of SF-12 was 91.96% in OA and 94.38% in RA.
This has implications for SF-12's practical utility as an outcomes assessment tool. A low score
computability would adversely affect the cost of the study by increasing the number of subjects
needed to detect the differences between groups. No floor or ceiling effects in SF-12 scores
were observed in OA and RA patients. This is a desirable property of any psychometric
instrument because it indicates the ability of the SF-12 component scores to capture a full range
of health states and provides an indication of the discriminative ability of the instrument.

The two factor structure of SF-12 was confirmed in OA and RA patients using the scree
plot criteria. The hypotheses regarding item-factor loadings were confirmed using principal
component analyses. The hypotheses regarding the correlation of individual item-component
correlations were tested and confirmed in OA and RA patient populations. These results
demonstrated the validity of SF-12 in OA and RA patient populations. However, validity is an
incremental process. Further evidence of SF-12's validity will strengthen its position as a health

outcomes measure in arthritis patient populations.



Correlation of SF-12 with clinical variables

Significant correlations of SF-12 with clinical variables were observed. The patients
reflecting poorer health on clinical variables indicated the same on SF-12 scores. This indicated
construct validity of SF-12 component scores. The magnitude of most of these correlations were
moderate (about -0.20 to -0.30) with extreme correlations being -0.10 to -0.55. This implies that
SF-12 scores capture a different portion of health status of patients than clinical variables. In
addition, significant moderate correlation coefficients of HQL scores with clinical indicators
reflect the “face validity’ of patient HQL as an outcomes assessment tool.
Correlation of SF-12 with SF-36

A very high correlation of PCS12 with PCS36 and MCS12 with MCS36 was observed in
OA and RA patient populations at baseline, and at week 2, 4 and 6. The amount of variability in
PCS36 as explained by PCS12 ranged from 85% to 90%. Similarly, the amount of variability in
MCS36 as explained by MCS12 ranged from 90% to 92%. Such high correlation of SF-12 with
SF-36 scores also indicates convergent validity of SF-12 scores where SF-36 scores are
considered as criterion variables. A large amount of variability in SF-36 scores explained by SF-
12 scores justifies the attempts to substitute SF-36 measures with SF-12 measures. The result of
this substitution can be reduced respondent burden without the loss of significant amount of
information.
Reliability of SF-12

Reliability of the SF-12 is reported using the test-retest approach.26:28 This study involved
psychometric evaluation using placebo-controlled clinical trial data. It could be hypothesized that
repeated measure of HQL in placebo could be considered as a test-retest measure. However, placebo-
effect (psychological relief) in medical drug therapy literature is widely reported.42'45 Hence, this study
could not assess reliability coefficients for the SF-12.

Acrthritis is one of the most prevalent chronic disease condition in the US. The
prevalence of arthritis is expected to increase to about 60 million people in next two decades.10

Acrthritis has been reported to impair patient HQL and work productivity.46 The deleterious



impact of arthritis on the US health care system and the lives of the patients is well-
documented.1147 Hence, the focus of medical interventions in arthritis centers around
improving the quality of life of patients. It is important to make available valid health status
assessment tools for arthritis patients. The present study established psychometric properties of
SF-12 generic instrument in osteo- and rheumatoid arthritis patient population.

The health care settings that may facilitate patients’ HQL in the real world could be
pharmacies and physician offices. There are several barriers to the acceptance and use of this
outcome measure for patient health monitoring by the health care professionals.48 Some of the
obstacles include respondent burden, cost of data processing, complex data analysis and
interpretation, and difficulty in responding to items. The SF-12 has proven to be a HQL
instrument with less respondent burden and satisfactory content validity. Due to its brevity, SF-
12 may prove to be a useful patient assessment tool for clinicians in their routine practice. The
burden and cost of data processing would be expected to be less than other lengthier HQL
instruments. Results indicated a very low item missing rate, probably indicating
comprehensibility of questions and brevity of the instrument. These factors indicate a more

likely acceptability of this instrument than others by medical practitioners.
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Table 1. Trial demographics included in the study

Trial

Duration

N

Clinical variables

OA Trial |

OA Trial 11

OA Trial 111

RA Trial |

RA Trial 11

6 wks

6 wks

6 wks

12 wks

4 wks

328

347

572

380

300

Physician global assessment of OA condition, Patient global assessment
of OA condition, Pain intensity, Functional capacity classification, Knee
pain on weight bearing, Knee pain on motion, Time to walk 50 feet
Physician global assessment of OA condition, Patient global assessment
of OA condition, Pain intensity, Functional capacity classification, Knee
pain on weight bearing, Knee pain on motion, Time to walk 50 feet
Physician global assessment of OA condition, Patient global assessment
of OA condition, Pain intensity, Functional capacity classification
Physician global assessment, Patient global assessment, Duration of
morning stiffness, Pain intensity, Assessment of Joint Swelling,
Assessment of Joint Tenderness/ Pain, Functional capacity
classification, Erythrocyte sedimentation rate

Physician global assessment, Patient global assessment, Duration of
morning stiffness, Pain intensity, Assessment of Joint Swelling,
Assessment of Joint Tenderness/ Pain, Functional capacity
classification, Erythrocyte sedimentation rate




TABLE 2. FEATURES OF SCORE DISTRIBUTION FOR OSTEOARTHRITIS TRIALS

Scale/Summary Score Nt % Mean SD Min Floor Max Ceiling
missing Score Effect Score Effect
n % n %

Osteoarthrisis

PCS12 592 9.06 33.45 9.31 13.21 0 0 60.98 0 0
MCS12 592 9.06 49.90 10.48 22.48 0 0 69.32 0 0
Rheumatoid arthritis

PCS12 654 5.62 33.09 9.04 12.34 0 0 58.49 0 0
MCS12 654 5.62 47.70 11.02 15.86 0 0 69.41 0 0

tnumber of patients for whom the score can be computed out of total of 651 patients for OA and ... for RA,; -- Not applicable; Baseline data
reported; PCS12 - Physical Component Summary Score of SF-12; MCS12 - Mental Component Summary Score of SF-12. The minimum score is
0 and the maximum score is 100.



FIGURE 1. SCREE PLOT OF EIGENVALUES OF INDIVIDUAL FACTORS OF SF-12 ITEMS IN OSTEOARTHRITIS TRIALS
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TABLE 3. FACTOR STRUCTURE OF SF-12 ITEMS USING PRINCIPAL COMPONENT ANALYSIS
(VARIMAX ROTATION) IN OSTEOARTHRITIS

Osteoarthritis Rheumatoid
arthritis
ITEM FACTOR 1 FACTOR 2 FACTOR 1 FACTOR 2
PF2 0.71* 0.12 0.74* 0.04
PF4 0.69* -0.03 0.71* 0.07
RP2 0.70* 0.22 0.68* 0.33
RP3 0.70* 0.13 0.70* 0.24
BP2 0.74* 0.27 0.72* 0.33
GH1 0.48* 0.42* 0.41* 0.46*
VT2 0.48* 0.48* 0.54* 0.42*
SF2 0.61* 0.44* 0.53* 0.56*
RE2 0.24 0.72* 0.21 0.74*
RE3 0.15 0.73* 0.20 0.69*
MH3 0.11 0.72* 0.20 0.67*
MH4 0.06 0.72* 0.04 0.78*

The loadings above 0.4 are flagged by “*’
A brief description of individual items is provided in Appendix B.



TABLE 4. INDIVIDUAL SF-12 ITEM-COMPONENT CORRELATIONS IN OSTEOARTHRITIS

RP3 BP2 GH1 VT2 SF2 RE2 RE3 MH3 MH4
Score PF2 PF4 RP2
Osteoarthritis
PCS12 0.70*  0.64* 0.68* 070 0.76*  0.54* 0.47 0.53 0.16 0.20 0.11 0.08
MCS12 0.19 0.11 0.30 0.21 0.36 0.43 0.55* 0.61* 0.76* 0.73* 0.70* 0.68*
Rheumatoid arthritis
PCS12 0.70* 0.64* 0.68* 0.70* 0.76* 0.54* 0.47 0.53 0.16 0.20 0.11 0.08
MCS12 0.19 0.11 0.30 0.21 0.36 0.43 0.55* 0.61* 0.76* 0.73* 0.70* 0.68*

p < 0.05, and n=592.

* Indicates higher correlation of a particular item with a SF-12 component.

A brief description of individual items is provided in Appendix B.

PCS12 - Physical Component Summary Score of SF-12; MCS12 - Mental Component Summary Score of SF-12.



TABLE 5. CORRELATION BETWEEN SF-12 COMPONENT SUMMARY MEASURES AND CLINICAL VARIABLES IN OSTEOARTHRITIS

Observation Patient Global Physician Global Knee Pain on Knee Pain on Functional Pain Time to walk 50
Period Weight Bearing Motion Capacity feet
Baseline

PCS12 -0.41 (592) -0.31 (592) -0.44 (422) -0.35 (422) -0.29 (483) -0.43 (591) -0.36 (420)
MCS12 -0.24 (592) -0.22 (592) -0.22 (422) -0.22 (422) -0.24 (483) -0.18 (591) -0.22 (420)
6 weeks

PCS12 -0.53 (431) -0.55 (454) -0.55 (316) -0.46 (316) -0.37 (138) -0.52 (450) -0.35 (316)
MCS12 -0.23 (431) -0.28 (454) -0.27 (316) -0.25 (316) -0.30 (138) -0.24 (450) -0.27 (316)
Change score at

week 6

PCS12 -0.40 (399) -0.37 (419) -0.43 (291) -0.30 (311) -0.26 (128) -0.43 (416) -0.22 (290)
MCS12 N.S. 0172 (419) 0179 (291) N.S. -0.182 (128) -0.21 (416) -0.15 (290)

Values in the parantheses indicate number of subjects for each comparison. Zero-order Pearson’s correlation coefficients are reported.a p < 0.05. For all other comparisons p <

0.0005.

PCS36 - Physical Component Summary of SF-36; MCS-36 - Mental Component Summary Score of SF-36; PCS12 - Physical Component Summary Score of SF-12; MCS12 -
Mental Component Summary Score of SF-12.



TABLE 6. CORRELATION BETWEEN SF-12 COMPONENT SUMMARY MEASURES AND CLINICAL VARIABLES IN RHEUMATOID ARTHRITIS

Observation Patient Global Physician Global Joint Tenderness / Joint swelling Pain Duration of Erythrocyte Functional
Period pain score score morning stiffness sedimentation rate capacity
Baseline

PCS12 -0.49 (653) -0.41 (653) -0.30 (653) -0.18 (654) -0.45 (653) -0.21 (654) -0.21 (644) -0.21 (654)
MCS12 -0.33 (653) -0.22 (653) -0.16 (654) _0_10a (654) -0.28 (653) _0_10a (654) _0_11a (654) _0_108 (654)
4 weeks¥ and 6

weeksa

PCS12 -0.57 (494) -0.54 (494) -0.36 (494) -0.24 (494) -0.58 (494) -0.29 (494) -0.26 (477) -0.37 (532)
MCs12 -0.30 (494) -0.26 (494) -0.149 (494) -0.119 (494) -0-34 (494) -0.15% (494) -0.002 (477) -0.118 (532)
4 week¥ and 6

weeka change
score

PCS12 -0.39 (468) -0.36 (468) -0.23 (468) 0102 (468) 20468 (468) 10142 (468) N.S. -0.15 (505)

MCS12 -0.23 (468) -0.23 (468) N.S. N.S. -0.23 (468) N.S. N.S. N.S.

Values in the parantheses indicate number of subjects for each comparison. Zero-order Pearson’s correlation coefficients are reported. a. p < 0.05, For all other comparisons p = 0.0001.N.S. - not
significant (p > 0.05). ¥ RA Trial I, @ RA Trial I. PCS12 - Physical Component Summary Score of SF-12; MCS12 - Mental Component Summary Score of SF-12.



Definition of clinical
|

variables used

Appendix A

in clinical trials

Trial Clinical Severity Definition of severity levels
Variable level
OA Trial KpwBa
1 0 None No pain evident
OA Trial 1 Mild Pain evident but does not interfere with activities
11 2 Moderate Pain evident which interferes, but does not prevent
performance of activities
3 Severe Pain evident which prevents performance of most
4 Very Severe activities
Intolerable pain which prevents performance of all
activities
OA Trial KPMb
| 0 None No pain evident
OA Trial 1 Mild Pain evident but does not interfere with activities
] 2 Moderate Pain evident which interferes, but does not prevent
performance of activities
3 Severe Pain evident which prevents performance of most
4 Very Severe activities
Intolerable pain which prevents performance of all
activities
OA Trial VASC (pain N/A Assessed on a 100 mm scale ranging from no pain to
| assessment) severe pain
OA Trial *
]|
OA Trial
1l
RA Trial
1
RA Trial
11
OA Trial PhGAd
1 0 Very Good Asymptomatic and no limitation of normal activities
OA Trial 1 Good Mild symptoms and no limitation of normal activities
11 2 Fair Moderate symptoms and limitation of some normal
OA Trial 3 Poor activities
1 4 Very Poor Severe symptoms and inability to carry out most
RA Trial normal activities
1M Very severe symptoms and inability to carry out all
RA Trial normal activities
1y
OA Trial PaGA€
| 0 Very Good Asymptomatic and no limitation of normal activities
OA Trial 1 Good Mild symptoms and no limitation of normal activities
11 2 Fair Moderate symptoms and limitation of some normal
OA Trial 3 Poor activities
1 4 Very Poor Severe symptoms and inability to carry out most
RA Trial normal activities
1M Very severe symptoms and inability to carry out all
RA Trial normal activities
1y
OA Trial TTWFET N/ZA Time needed to walk a straight continuous distance of
1 (seconds)* 50 feet as fast as possible without running
OA Trial
11
OA Trial DMSY, * N/A 8Length of time patient’s morning stiffness lasted
18 within the past 24 hours
RA Trial T Interval of time of stiffness between time of
It awakening and time when patient is limber (average
RA Trial for 3 days)
1t
RA Trial Fcch
| 1 Class | Complete functional capacity with ability to carry on
RA Trial all usual duties without handicap
11 2 Class 11 Functional capacity adequate to conduct normal
activities despite handicap or discomfort or limited
3 Class 111 mobility
Functional capacity adequate to conduct only a few or
4 Class IV none of the duties of usual occupation or self-care

Largely or wholly incapacitated with patient
bedridden or confined to wheelchair, permitting
little or no self-care



Appendix A (continued)

RA Trial JPT! Response to pressure / motion:
1 0 Higher None (Joint not tender)
RA Trial 1 response Positive response (Joint tender)
11 2 indicates Spontaneous response (Joint tender and winced)
3 worse pain/ Withdrawal by patient (joint tender, winced and
R tenderness withdrew)
RA Trial Jss) Assessment of joint swelling:
| 0 Higher None
RA Trial 1 response Detectable synovial thickening without loss of bony
1 2 indicates contours
3 worse joint Loss of bony contours
swelling Bulging synovial proliferation with cystic
characteristics

* Patients were divided into groups (continuous variable converted to categorical variable) based
on the scores on these measures for the purpose of analysis.

9 The response categories were 1-5 instead of 0-4

aKPWB - Knee pain on Weight Bearing (Searle 1995)

bKPM - Knee Pain on Motion (Searle 1995)

CVAS pain - Visual Analogue Scale pain assessment (Fries 1983)

dphGA - Physician Global Assessment of Arthritis Condition (Cooperating Clinics Committee of
American Rheumatism Association 1965)

€PaGA - Patient global assessment of arthritis condition (Ward, Williams, et al, 1983;
Cooperating Clinics Committee of American Rheumatism Association 1965)

TTTWE - Time to Walk 50 Feet (Searle 1995)

9DMS - Duration of Morning Stiffness (Cooperating Clinics Committee of American Rheumatism
Association 1965)

ﬁFunctionaI Capacity Classification (Steinbrocker et al, 1949)

TAJT - Assessment of Joint Tenderness / Pain (Ritchie, Boyle, Mclnnes 1968)

JAJS - Assessment of Joint Swelling (Ward, Williams, et al, 1983; Cooperating Clinics Committee
of American Rheumatism Association 1965)



Appendix A (continued)

Appendix B
SF-12 items and Respective Domains
Items Scale Item
Moderate Activities Physical functioning (P) PF2
Climb Several Flights Physical functioning (P) PF4
Accomplished Less Role physical (P) RP2
Limited in kind Role physical (P) RP3
Pain interfere Bodily pain (P) BP2
Health in general General health (P) GH1
Energy Vitality (M) VT2
Social-time Social functioning (M) SF2
Accomplished less Role emotional (M) RE2
Not careful Role emotional (M) RE3
Peaceful Mental health (M) MH3
Blue/sad Mental health (M) MH4

P - Physical component, M - Mental component.



