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ABSTRACT

Objective. A substudy within a larger
study of patients with inflammatory
arthritis of less than one year, to ana -
lyze baseline measures or joint counts,
laboratory values, patient question -
naires and ARA diagnostic criteria for
rheumatoid arthritis, as predictors of
one year performance and functional
status.

M ethods. 229 patients with synovitis of
less than one year were enrolled and
evaluated at baseline and one year.
Measures included the number of
swollen or tender joints [active joint
counts]; biological indices of inflam -
mation [ erythrocyte sedimentation rate
(ESR) and C-reactive protein (CRP)];
and patient questionnaire measures of
pain [Wisconsin Brief Pain Inventory],
fatigue [ multi-dimensional assessment
of fatigue], depression [Center for
Epidemiologic Sudies — Depression
Scale], sleep [9eep Quality Index],
performance [ Human Activity Profile],
and function [Sckness Impact Profile
ambulation subscale and Health
Assessment Questionnaire]. Correla -
tions between these measures were
evaluated using the Spearman rank
order correlation. Patientswere class -
fied according to whether they met ARA
criteria for RA, had high (>7) or low
(=7) numbers of affected joints; and
high, intermediate, or low levels of per -
formance; and were compared using
the Kruskal-Wallis test.

Results. At baseline, an active joint
count of > 7 versus =< 7 was associated
significantly with higher age, rheuma -
toid factor positivity, a diagnosis of
rheumatoid arthritis versus spondylo-
arthropathy or undifferentiated arthri -
tis, and receiving a disease modifying
antirheumatic drug (DMARD), but not
with sex, race, erythrocyte sedimenta -
tion rate (ESR) or C-reactive protein
(CRP), or receiving prednisone. Fur -
thermore, high baseline active joint
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counts were associated significantly
with patient questionnaire scores for
maximum activity, fatigue and depres -
sion, but differences were not signifi -
cant for sleep, ambulation and pain
scores. A comparison of patients who
met or did not meet criteria for RA
indicated significant differences only
according to the fatigue scores, but
none of the other questionnaire mea -
sures. Correlations of baseline mea -
sures with one-year performance were
highest for the baseline active joint
count compared to laboratory and
guestionnaire variables. The maximum
activity score at one year was predicted
significantly by the baseline maximum
activity score, active joint count, and
age, but not by laboratory tests or
whether the patient met criteria for RA.
Conclusion. The active joint count pre -
dicts subsequent performance and
function for patients with recent onset,
inflammatory synovitis more effectively
than whether patients met ARA criteria
for RA.

Introduction

Disability is the result of hiological,
psychological, and sociological factors,
resulting from anatomical or physio-
logical abnormalities, which are called
impairments in the rehabilitation
model, and functional limitations (1).
Most reports which have analyzed risks
to develop disability in patients with
rheumatoid arthritis (RA) are retro-
spective and based on patients with
established disease, many of whom
have fixed structural damage (2-6).
Reports of prospective data on recently
diagnosed patients with arthritis have
traditionally emphasized clinical, labo-
ratory and radiographic measures (7),
but not data concerning functional lim-
itation and disability. Furthermore, few
studies have investigated whether per-
formance isimpaired in early arthritis.

Performance is a term that refers to an
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individual's ability to accomplish a
variety of daily activities, including
work and personal needs, often mea
sured by stamina or oxygen consump-
tion and measures of aerobic capacity.
In this study, performance measures are
correlated with patient questionnaire
measures such as the Health Assess-
ment Questionnaire (HAQ) (8).

We had an opportunity to perform a
sub-study in subjects enrolled inaNIH
study of early synovitis (NIH protocol
94-AR-0194) involving patients with
one or more swollen joints for 3-12
months, recruited from the community.
We analyzed demographic, clinical,
laboratory variables, as well as perfor-
mance, sleep, fatigue, depression, and
functional status both at initial presen-
tation and one year later. Our data sug-
gest that the number of active (either
swollen and/or painful) joints is the
most important predictor of poor per-
formance and functional loss, irrespec-
tive of whether or not patients meet cri-
teria for RA, as summarized in this
report.

M ethods

Participants were subjects enrolled in a
NIH study of early synovitis (NIH pro-
tocol 94-AR-0194). Inclusion criteria
were one or more swollen peripheral
joints for more than 3 months but less
than 12 months in duration. Patients
were recruited by referral from com-
munity rheumatologists and primary
care physicians. In many cases, the
patients were evaluated initialy prior
to starting of disease modifying anti-
rheumatic therapy (DMARD). After
the baseline evaluation, the patients
were treated by their referring physi-
cians and were then re-evaluated one
year later.

At the baseline and one-year evalua
tions, a comprehensive clinical evalua-
tion was performed, which included
severa typesof measures: articular [the
number of painful, tender or swollen
joints - active joint count (AJC) (9)];
laboratory [rheumatoid factor (RF),
erythrocyte sedimentation rate (ESR),
C-reactive protein (CRP), hemoglobin
(hgb), and platelet count (plts)]; self
report questionnaires to assess pain
[Wisconsin Brief Pain Questionnaire

(WSC) (10)], fatigue [Multidimension-
al Assessment of Fatigue (MAF) (11)],
depression [CES-D (12)]; sleep [Sleep
Quadlity Index (SLP)]; and functional
status [the Sickness Impact Profile
(SIP) ambulation sub-scale (13), Hedlth
Assessment Questionnaire (HAQ) (8)],
and performance [Human Activity Pro-
file (14)].

The human acitivity profile wasthe pri-
mary measure used to assess perfor-
mance. This instrument has been em-
ployed extensively in evaluating
patients with cardiovascular disease
and is an activity-based questionnaire
to assess performance that is ranked in
order of metabolic requirements need-
ed to perform the activity in question,
e.g. waking, climbing stairs and run-
ning/jogging three miles. The human
acitivity profile includes 94 self-report
items of common activities requiring a
known amount of average energy
expenditure. The higher the number for
the activity, the greater the MET value
for that activity. The activities cover a
range from 1 MET (getting out of a
chair) to 10 METS (jogging three miles
in 30 minutes). Each activity is identi-
fied as "Still Doing this Activity",
"Stopped Doing this Activity", or
"Never Did this Activity". Two scores
were used for this study: 1) the Maxi-
mum Activity Score, which corre-
sponds to the highest number assigned
to the activity the patient is"still doing"”
and reflects the highest oxygen require-
ment needed to perform the task, and 2)
the Adjusted Activity Score which
results from subtracting the total num-
ber of activities "no longer doing", that
is a lower number than the maximum
activity score. The total number of
activities that meet this criterion is sub-
tracted from the maximum activity
score. For example, if the individual
can swim 25 yards (item #77), but can-
not walk three miles without stopping
(item #76) or shovel for five minutes
(item #73), the adjusted activity score
would be 75 (maximum activity score
of 77 minus the two activities "no
longer doing"). The adjusted activity
score represents the best estimate of the
effort needed for "usua daily activity"
for that individual. The adjusted activi-
ty score "adjusts for sudden bursts of
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activities that individuals might per-
form when absolutely necessary, but
which might provide unrealistically
high estimates of their normal energy
expenditures' (14).

Data analysis

All clinical assessments and self-report
instruments have been standardized
and validated. Overall correlation
between continuous varigbles was eval-
uated using the Spearman rank order
correlation coefficient. The patients
were grouped in two ways. low (E7)
versus high (>7) number of affected
joints; and RA (met ACR criteria on
initial visit) versus non-RA (did not
meet ACR criteria on initial visit). A
number of analyses were undertaken
(as described below) to determine the
optimum cut-off point for the total
number of affected joints. Ultimately, 7
affected joints were shown to achieve
the best discrimination between groups
in terms of the performance measures.
Patient groups were compared using
the Kruskal-Wallis test, T-test or chi-
square test as appropriate.

The maximum activity score score of
the human activity profile instrument
was used to classify patients regarding
performance. We reasoned that patients
who had essentially normal function
should be compared with those who
had significant disability. We thus eval-
uated a high performing group and a
low performing group at the initial and
one-year time points. The maximum
activity score was used to define a high
performing group and a low perform-
ing group. The high performing group
was defined as those whose scores
were greater than 81, those in the mid-
dle had maximum activity score scores
from 73-81, and those whose scores
were <73 were the low performing
group. The association between indi-
vidual clinical parameters and the per-
formance groups was determined using
univariate analyses, including the T-
test, Kruskal-Walis test, and chi-
sguare test, as appropriate.

L ogistic regression models were gener-
ated to identify initial factors that were
independently associated with either
high or low performance at one year.
The variables at the initia visit includ-



ed the active joint count, CRP, ESR,
age, sex and treatment with DMARD
and/or prednisone any time during the
year.

Results

Baseline assessments

The cohort included 229 patients.
Demographic data, clinical features,
number meeting criteria for RA, and
therapies are presented in Table | for
patients classified as having > 7 or £7
affected joints. Patients with a high
level of affected joints were morelikely
to be older, be positive for rheumatoid
factor, meet criteria for RA, not have a
spondyloarthropathy or undifferentiat-
ed arthritis, and useaDMARD. No sig-
nificant differences were seen for sex,
race, ESR, CRP, or use of prednisone.
Measures of performance and other
self-report questionnaire measures
were also compared for patients classi-
fied as having >7 or £ 7 affected joints
and according to whether patients met
the criteria for RA or not (Table I1).
Differences according to higher active
joint counts were statisticaly signifi-
cant for a lower maximum activity
score and higher scores for fatigue and
depression, but were not significant for
sleep, ambulation and pain. When
patients were analyzed according to
whether or not they met the criteriafor
RA, the only significant differences
were that fatigue scores were higher in
patients who did not meet criteria for
RA. There were no statistically signifi-
cant differences between the two diag-
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Tablel. Patient characteristics.

Activejoint count£7  Activejoint count > 7 Pvalue
(n=125) (n=104)
Demographics
Age 42+13 46 + 13 0.05
Females 63% 69% ns
Caucasian 84% 82% ns
Clinical features
Active joint count (AJC) 25+23 20+ 12 <0.01
ESR (mm/hr) 27+25 37+28 ns
C-reactive protein (CRP) (mg/dl) 12+16 16+1.6 ns
Rheumatoid factor+ (> 19 1U) 26% 50% <0.01
Diagnosis
Meet criteriafor RA* 35% 76% <001
Spondyloarthropathy* * 12% 4% <0.05
Undifferentiated arthritis (UA)*** 52% 20% <0.05
Anti-rheumatic therapy
Using DMARD**** 13% 25% <0.05
Using prednisone 16% 22% ns

ESR: erythrocyte sedimentation rate; RA: rheumatoid arthritis.

*RA diagnosis by ACR criteria.

** Spondyloarthropathy diagnosis by ESSG criteria (n=15). Of the 15 patients,12 had reactive arthritis

and 3 had psoriatic arthritis.

***JA diagnosis indicates that specific rheumatic diagnosis could not be made at the time of evalua-

tion: study entry criteria were met.

****DMARD; disease modifying anti-rheumatic drugs, including methotrexate, sulfasalazine, and

hydroxychloroquine.
ns = not significant

nostic groups for the maximum activity
score, sleep, depression, ambulation,
and pain.

Comparison of baseline assessments
and one year measures

Analysis of correlations between the
baseline patient questionnaire, labora
tory, and joint count measures with var-

ious performance variables, including
the maximum activity score, adjusted
activity score, sickness impact profile
score, and health assessment question-
naire (HAQ) score at one year were
computed (Table I11). Corrélations of
baseline pain, fatigue, sleep, and
depression scores as well as laboratory
data with the one-year performance

Tablell. Clinical and performance parameters at the initial evaluation. Patients were grouped by diagnosis and affected joint count.

Meet criteria Do not meet criteria Activejoint Activejoint
for RA for RA count £ 7 count > 7
n=122 n=107 n=125 n=104
Median (range) Median (range) p Median (range) Median (range) p

Maximum activity score 72 (31-94) 76 (44-94) ns 78 (45-94) 74.5 (31-94) 0.005
Fatigue (MAF) 31 (0-86) 35 (0-95) 0.02 26 (0-91) 31 (0-95) 0.0005
Sleep (SLP) 36 (5-84) 37 (2-79) ns 32 (5-79) 37 (2-84) ns
Depression (CESD) 19 (0-70) 21 (0-92) ns 17 (0-92) 20 (0-70) 0.05
Ambulation (SIP) 12 (0-56) 9(0-57) ns 11 (0-57) 0 (0-50) 0.001
Pain (WSC) 39 (0-100) 42 (0-90) ns 40 (0-100) 40 (0-80) ns

Kruskal-Wallis for non-parametric data.

MAF: Multidimensional assessment of fatigue; SLP: Sleep quality index; CESD:Center for Epidemiologic Studies Depression Scale; SIP: Sickness impact
profile; WSC: Wisconsin brief pain inventory; ns: not significant.
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Tablelll. Correlation between baseline variables with 1 year performance variables*.

1 year performance variables

Maximum Adjusted Sickness
activity activity impact
score score profile HAQ
Patient questionnaire variables
Pain (WSC) r -0.2 -0.22 0.2 0.17
p 0.01 0.009 0.02 0.06
Fatigue (MAF) r -0.03 -0.12 0.17 0.15
p 0.72 0.14 0.04 0.07
Sleep (SLP) r -0.1 -0.14 0.19 0.16
p 0.2 0.08 0.02 0.05
Depression (CESD) r 0.006 -0.05 0.11 0.11
p 0.93 0.48 0.2 0.18
Laboratory variables
ESR (mmv/hr) r -0.18 -0.19 0.25 0.2
p 0.02 0.02 0.002 0.01
C-reactive protein, mg/dl r -0.08 -0.08 0.17 0.1
p 0.32 0.33 0.05 0.23
Physical exam variables
Activejoint count r -0.24 -0.28 0.3 0.39
p 0.002 0.0004 0.0002 < 0.0001

* Spearman rank order correlation

HAQ: Health Assessment Questionnaire; ESR: erythrocyte sedimentation rate; WSC: Wisconsin brief
pain inventory; MAF:Multidimensional assessment of fatigue; SLP:Sleep quality index; CESD:Cen-

ter for Epidemiologic Studies Depression Scale.

Table I V. Performance after one year follow-up according to baseline measures*.

Maximum activity score

Low (< 73) Moderate (73-81) High (> 81)
Variable performers performers performers pr*
Number of patients 43 68 59
Age 485+ 14.6 433+ 117 415+133 0.04
Females 32/43 (74%) 49/68 (72%) 39/59 (66%0) ns
Meet criteriafor RA 23 (53%) 39 (57%) 27 (46%) ns
Do not meet criteriafor RA 20 (46%) 29 (43%) 32 (54%) ns
Baseline findings
Maximum activity score 69.5+ 119 740+ 10.8 80.4+9.2 < 0.0001
Active joint count 13.3+130 10.8+11.3 72+95 0.008
ESR (mm/hr) 35.3+26.9 333+255 272+ 253 ns
Rheumatoid factor + 17/43 (40%) 30/68 (44%) 19/59 (32%) ns
Follow-up findings
Activejoint count 9.7+ 187 9.0+ 123 56+81 ns
ESR (mm/hr) 26.8+23.0 274+204 19.9+181 ns
DMARD therapy 13/43 (30%) 29/68 (43%) 24/59 (41%) ns
Prednisone therapy 9/43 (21%) 14 (21%) 12/59 (20%) ns

T-test, Chi-Square and Kruskal-Wallis tests, as appropriate.
*|nitial variables were used from those who had initial and one year data.

** pis between low and higher performers only.
ns = not significant.

measures were al 0.25 or less.
Although some of these correlations
are statistically significant, they would

explain <12.5% of the variation in
measures at one year. Highest correla
tions were seen between the active joint
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count and al performance and func-
tional measures (r = 0.24 to 0.39). The
highest correlation was 0.39, compar-
ing the baseline active joint count with
one year scores on the health assess-
ment questionnaire (HAQ).

Analyses on the basis of performance
groups

Analyses were performed to determine
the capacity of baseline measures to
predict maximum activity scores one
year later (Table 1V). Thetop perform-
ers (n = 59) had an initial maximum
activity score of > 81, whichis consid-
ered normal. In this group 27 had a
diagnosis of RA and 32 were non-RA
(p=ns). Their average baseline ESR
was 27.2 and their active joint count
was 7.2. Those who were the lowest
performers (n=43) had an initial maxi-
mum activity score score of <73, which
is considered moderately or severely
disabled. In this group 23 had adiagno-
sisof RA, and 20 were non-RA (p=ns).
Their average ESR was 35.3 and their
active joint count was 13.1 (Table V).
The initial active joint count distin-
guished high from low performers (p=
0.008) at one year. The initia maxi-
mum activity score was also correlated
significantly with the one year scores
(p < 0.0001). Age differed significantly
between high and low performers;
meeting criteria for RA, or the use of
DMARDSs or prednisone did not signif-
icantly distinguish high and low per-
formers (Table IV). Asisshownin Fig-
ure 1, alow initial number of affected
joints was more predictive of high per-
formance at one year than a high initial
number of affected joint was predictive
of poor performance.

The result of the logistic regression
analysis demonstrated that the patient's
age was the only variable that was
independently associated with belong-
ing to the low performing group (OR
1.06, CI 1.016 — 1.098, p=0.006). Age
(OR0.96, Cl 0.91-0.99, p=0.03), and
initial AJC (OR 0.95, C1 0.91-0.99, p
=0.04) were the only independent pre-
dictors of belonging to the high per-
forming group.

Discussion
This paper reports findings from a
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Fig. 1. Relationship between affected joint count, diagnosis and performance: MAS 1 year and initial affected joint count.

cohort of patients with recent onset
synovitis that support the view that the
number of swollen and/or painful joints
predicts future performance (maximum
activity score) and function (sickness
impact profile and HAQ) at one year.
The human activity profile is a good
index of fitness which has been shown
to correlate with physiological mea
sures such as VO2 (14), and correlates
well with oxygen consumption in a
rheumatic disease population (15). Sus-
tained activity requires endurance and
stamina, which are necessary for per-
formance, are reduced in the rheumatic
disease population and seem to occur
early in its course. A substantial litera-
ture exists to support the view that aer-
obic capacity is a determinant of one's
ability to perform sustained activity
(16,17). Hence, it was reasoned that
using an instrument which measures
stamina would be useful in identifying
changes in performance in a popul ation
with recent onset of disease. We partic-
ularly sought findings based on clinical
events that were occurring from causes
other than significant mechanical mal-
alignment or fixed joint deformity.

The population reported had little fixed

deformity. Most multidimensional
functiona measures are sensitive to
moderate or severe disability, and rela-
tively insensitive to mild disability.
Many functional assessment question-
naires assess whether the task can be
doneat al, rather than if it can be per-
formed in away that enables the patient
to reliably maintain sustained activity.
The human activity profile is designed
to evaluate stamina, a problem we
know to be relevant to this population.
It is important to identify or quantify
difficulties patients have with sustain-
ing a level of physical activity, which
may be a key indicator of functiona
loss, because treatment with aerobic
conditioning often reduces disability.
Several studies have shown improved
performance and decreased disability
in those patients with arthritis who
receive aerobic conditioning and
strength training (17-24).

Patients are frequently told that the
diagnosis of RA is a poor prognostic
factor. This study found something dif -
ferent; that the proportion of those who
met criteria for RA in the high perfor-
mance group at one year was not sig-
nificantly different from those in the
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low performance group, athough
patients with RA, as in many other
reported studies, have a higher active
joint count than non-RA patients. The
extent of articular involvement, i.e. the
burden of synovitis, irrespective of the
diagnosis or laboratory indices, is the
best indicator of poor performance over
amore extended period of time.

It was disappointing that the use of
DMARD at one year into the study did
not differentiate high from low per-
forming patients. Patients who receive
DMARDs have more severe and sus-
tained clinical findings. One recent
study has suggested that DMARDS
alone may not be effective in signifi-
cantly protecting against disability
(25). Another study demonstrated that
one subset of patients with RA (i.e.
elderly women) who present with dis-
ability are at risk for a less favorable
functional outcome (26). These studies
suggest that lowering the active joint
count is a necessary, but not sufficient
condition for assuring better future per-
formance.

Rehabilitative treatments are designed
to increase performance and maximize
function. Traditionally, these programs
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have been designed for patients with
moderate or significant impairment and
disability, and have not been introduced
early inthe course of diseasein order to
maintain a high level of performance or
prevent functional decline. Based on
the data reported in this paper, patients
in the early phases of their disease are
likely to need early pharmacological
management, combined with rehabili-
tation strategies such as aerobic and
strength training.
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