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Disease Activity, Smoking, and Reproductive-related
Predictors of Poor Prognosis in Patients with Very
Early Inflammatory Polyarthritis
SUZANNE M.M. VERSTAPPEN, MELANIE J. McCOY, CHRIS ROBERTS, NICOLA E. DALE, 
ANDREW B. HASSELL, DEBORAH P.M. SYMMONS; and the Steroids In Very Early Arthritis Investigators

ABSTRACT. Objective. To identify disease activity, smoking, and reproductive-related predictors of a poor prog-
nosis in patients with very early inflammatory polyarthritis (IP).
Methods. Patients with very early IP (symptom duration 4–11 weeks) included in our study were
participants in the STIVEA (Steroids In Very Early Arthritis) randomized placebo-controlled trial. At
baseline, disease-related variables were measured and patients were asked to complete a question-
naire covering smoking status and reproductive questions. Baseline predictors of poor prognosis
[i.e., the need to start disease-modifying antirheumatic drug (DMARD) therapy by 6 months or the
clinical diagnosis of rheumatoid arthritis (RA) at 12 months] were identified, applying logistic
regression analyses adjusted for treatment group.
Results. Rheumatoid factor (RF) positivity was one of the strongest clinical predictors of a poor
prognosis: OR for DMARD therapy at 6 months, 4.00 (95% CI 2.00–8.00) and OR for a diagnosis
of RA at 12 months, 9.48 (95% CI 4.48–20.07). There was a significant association between current
smoking at baseline compared to never smoking and a diagnosis of RA at 12 months (OR 3.15, 95%
CI 1.16–8.56).
Conclusion. About 6 in 7 patients with very early RF-positive IP were diagnosed with RA 1 year
later. In addition, 1 in 4 IP patients who smoke will develop RA later. It is recommended to treat
RF-positive patients who have IP with DMARD at presentation and to advise patients to stop smok-
ing. (First Release Dec 1 2010; J Rheumatol 2011;38:429–33; doi:10.3899/jrheum.100756)
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Rheumatoid arthritis (RA) is the most common form of
inflammatory polyarthritis (IP). Evidence from the Norfolk
Arthritis Register suggests that at least half of those who
develop IP lasting at least 4 weeks go on to develop chron-

ic RA1. The course of this inflammatory autoimmune dis-
ease varies considerably from a mild variant to a severe
chronic disabling condition2,3. Rheumatoid factor (RF) is
probably the most consistent predictor for a poor prognosis,
as measured by radiographic damage, functional disability,
and premature mortality4,5,6,7.
Although the etiology of RA is not fully understood, it is

almost certainly due to a combination of genetic and
unknown environmental factors. Nongenetic causes, such as
lifestyle factors, may explain up to 33% of the risk of devel-
oping RA8. Cigarette smoking has consistently been found
to be associated with the development of IP and RA9,10.
The higher incidence of RA in women may suggest a hor-

monal influence. An overview of 18 studies showed that in
most, although not all, the use of the oral contraceptive pill
(OCP), either current or ever, had a protective effect for RA
of sufficient severity to merit hospital  referral8.
To define modifiable predictors of poor prognosis in

patients with IP or with very early RA, it is important to col-
lect data on possible predictors near the time of disease
onset. In the Steroids In Very Early Arthritis (STIVEA) mul-
ticenter double-blind placebo-controlled randomized trial,
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investigating the effect of a 3-week course of intramuscular
methylprednisolone injections, patients were seen within 11
weeks of symptom onset11. We aimed to identify clinical,
demographic, smoking, and reproductive-related predictors
of a poor prognosis (after controlling for treatment arm) in
patients with very early IP included in the STIVEA trial11.

MATERIALS AND METHODS
General practitioners were asked to refer patients with very early IP (4–11
weeks’ symptom duration) to the rheumatologist. Patients were randomized
to receive 3 intramuscular injections of either methylprednisolone or place-
bo (N-saline) at 1-week intervals and were followed for 12 months. For our
study, the 2 groups were combined and treated as 1 study population. Since
we found a beneficial effect of treatment in the main trial, all results were
adjusted for treatment group in this study11. The North West Research
Ethics Committee UK approved the study and all patients gave written
informed consent.

Poor prognosis. In this study, 2 definitions for a poor prognosis were used.
The first definition was the need to start disease-modifying antirheumatic
drugs (DMARD) by the 6-months assessment, i.e., the referral of the
patient to the rheumatologist by the research nurse to consider DMARD,
according to the following criteria: 3 or more swollen joints, 6 or more ten-
der joints, at least 45 minutes of early morning stiffness, or erythrocyte sed-
imentation rate (ESR) ≥ 28 mm/h, or the actual start of DMARD (includ-
ing oral corticosteroids)11. The second definition of a poor prognosis was a
diagnosis of RA determined by the rheumatologist at 12 months after inclu-
sion into the study.

Disease and demographic characteristics. The following demographic and
disease-related factors were collected at baseline: age; sex; symptom dura-
tion (≥ 8 weeks vs < 8 weeks, i.e., median cutoff); the 3-component 28-joint
Disease Activity Score (DAS28), calculated from the 28 tender joint count,
28 swollen joint count, and ESR; patients’ assessment on visual analog
scales (VAS) for pain and fatigue; VAS disease activity noted by the
rheumatologist; rheumatoid factor (RF; positive if > 40 µl); functional dis-
ability [British version of Health Assessment Questionnaire (HAQ), 0–3,
where 3 = worst score]12, a health utility score [EuroQol-5D (EQ-5D)13,
–0.59 to 1, where 1 = best health status]; and the Medical Outcomes Study
Short-Form 36 (SF-36) physical component score (PCS) and mental com-
ponent score (MCS), completed by the patient (0–100 scale, where 100 =
better health)14,15.

Smoking and reproductive factors. Patients were asked to complete a ques-
tionnaire at baseline that covered smoking status (current smoker, ex-smok-
er, and never smoked) and women were also asked about reproductive fac-
tors, hormone replacement therapy, and the use of the OCP. The lifestyle
questionnaire was completed by a subgroup of the total study population
because some centers did not send out the questionnaire.

Statistical analyses. Multiple logistic regression analysis was applied to
explore whether baseline characteristics were different between patients
who completed the lifestyle questionnaire and those who did not. The asso-
ciation between baseline factors and the need to start DMARD by the
6-month visit or between baseline factors and a diagnosis of RA by the
physician at 12 months was evaluated using logistic regression analysis in
patients with complete data at those timepoints. OR with 95% CI were
adjusted for trial treatment group. In subsequent analysis, OR were adjust-
ed for trial treatment group, age, and sex. All statistical analyses were con-
ducted using Stata v. 9 (StataCorp, College Station, TX, USA).

RESULTS
Baseline characteristics.At 6 months, 68% (173/253) of the
total study population with available data had either started
or had been referred to start DMARD. In the group of

patients who completed a lifestyle questionnaire, this per-
centage was 66.1% (107/162). At 12 months, 55% of the
total study population (121/222 patients with data available
about diagnosis) and 58% of the patients who completed a
baseline lifestyle questionnaire (86/149 patients with data
available about diagnosis) had a physician diagnosis of RA.
The baseline characteristics of all 4 groups are shown in Table
1. Mean age at baseline was 56 years (SD 15). Sixty-nine per-
cent of the patients were women and 33% were RF-positive
at baseline. Disease activity and demographic characteristics
did not differ among those patients who did and those who did
not fill in a questionnaire at baseline.
In the group of patients who completed a questionnaire

and for whom 6-month followup data were available, 60
(37.2%) were ex-smokers who stopped smoking on average
17 years before our study. Eighty-five women had given
birth to a total of 196 children, including 2 sets of twins. On
average, the last baby was born 25 years before baseline
visit.
In the group of patients who filled in a questionnaire and

for whom 12-month followup diagnosis data were available
(n = 148), 59 (39.9%) were ex-smokers who stopped smok-
ing on average 17 years before this study. Seventy-six
women had given birth to a total of 172 children, including
2 sets of twins; on average the last births were 26 years
before the baseline visit.

Possible predictors for a poor prognosis. None of the demo-
graphic characteristics was associated with the need to start
DMARD at 6 months or with a diagnosis of RA at 12
months (Table 2). However, a trend toward an association
between increased disease duration (≥ 8 weeks vs < 8
weeks) and the diagnosis of RA was observed (OR 1.61,
95% CI 0.94–2.75). RF positivity was one of the strongest
clinical predictors of a poor prognosis: OR for DMARD
therapy at 6 months was 4.00 (95% CI 2.00–8.00), and OR
for a diagnosis of RA at 12 months was 9.48 (95% CI
4.48–20.07). Worse disease activity at baseline, including a
higher DAS28 score and more pain and fatigue on VAS, was
associated with the need to start DMARD by 6 months and
with a diagnosis of RA at 12 months. Patients with worse
functional ability and poorer quality of life were also more
likely to need DMARD by 6 months and to be diagnosed
with RA at 12 months. A lower score on the SF-36 physical
component score was associated with the need to start
DMARD by 6 months.
There was a significant association between current

smoking compared to never smoking at baseline and a diag-
nosis of RA at 12 months (OR 3.15, 95% CI 1.16–8.56;
Table 3). In addition, there was a trend toward an increased
risk for the need to start DMARD by 6 months in patients
who smoked in the past versus patients who never smoked
(OR 2.12, 95% CI 0.98–4.61).
In women, OCP use, previous pregnancies, hormone

replacement therapy, and hysterectomy were not associated
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with a poor prognosis (Table 3). Patients who were still
menstruating were less likely to need DMARD by 6 months
(OR 0.38, 95% CI 0.16–0.94). The association persisted
after adjustment for age but was no longer significant (OR
0.27, 95% CI 0.06–1.30).

DISCUSSION
In our study of patients with very early IP, we found that RF
positivity was one of the strongest predictors for a poor
prognosis. It must be noted, however, that the percentage of
patients who were RF-positive at baseline was very low, and

thus the 95% CI interval was very wide. Our result is in
agreement with other studies in which RF was a strong pre-
dictor for poor outcome measures such as worse functional
disability, joint damage, and the development of RA2,4,5,6,7.
However, none of those studies examined the association
among demographic characteristics, disease activity, and
functional disability and the need for DMARD in patients
with very early IP. In one study, using data from 2 early
arthritis cohorts (the Leiden Early Arthritis Clinic and the
British Early Rheumatoid Arthritis Study), investigating the
association between baseline disease activity characteristics
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Table 1. Baseline characteristics separately for the total study population and for patients who filled in the lifestyle questionnaire. Values are mean (SD) or
median (interquartile range), unless otherwise specified.

DMARD Outcome RA Outcome
Characteristic Total population, Patients who Completed Total Population, Patients who Completed

n = 253 the Questionnaire, n = 222 the Questionnaire,
n = 162 n = 149

Age, yrs 56 (15) 55 (15) 56 (15) 56 (14)
Sex (% women) 173/253 (68) 114/162 (70) 152/222 (68) 103/149 (69)
Symptom duration, wks 8 (6–0) 8 (6–10) 8 (6–10) 8 (6–10)
DAS28, 3 component 5.2 (1.2) 5.2 (1.2) 5.3 (1.1) 5.3 (1.1)
VAS pain, mm 55 (24) 56 (24) 56 (24) 58 (23)
VAS fatigue, mm 53 (26) 54 (25) 54 (26) 55 (25)
VAS physician, mm 47 (20) 48 (20) 48 (20) 49 (21)
RF-positive (%) 81/247 (32.8) 52/158 (33) 71/219 (32.4) 48/146 (33)
HAQ score 1.1 (0.6–1.6) 1.1 (0.6–1.6) 1.3 (0.6–1.6) 1.2 (0.6–1.6)
SF-36 PCS score 39 (7) 39 (7) 39 (7) 39 (7)
SF-36 MCS score 44 (6) 44 (7) 44 (7) 45 (6)
EQ-5D utility score 0.6 (0.2–0.7) 0.6 (0.1–0.7) 0.6 (0.2–0.7) 0.6 (0.1–0.7)

DAS28: 28-joint Disease Activity Score (maximum score = 10); VAS: visual analog scale (range 0–100 mm = worst score); HAQ: Health Assessment
Questionnaire (range 0–3 = worst functional ability); EQ-5D: EuroQol-5D dimension utility score (range 1 to –0.59 = worst health); SF-36: Medical
Outcomes Study Short-Form 36; MCS: SF-36 mental component summary score; PCS: SF-36 physical component summary score; RF: rheumatoid factor;
DMARD: disease-modifying antirheumatic drug; RA: rheumatoid arthritis.

Table 2. Baseline demographic and disease-related risk factors for the need to start DMARD therapy by 6 months and the diagnosis of RA at 12 months.

Demographic and DMARD Outcome RA Outcome
Disease-related n Trial Treatment- p OR Adjusted for p n Trial Treatment- p OR Adjusted for p
Risk Factors adjusted OR Trial Treatment, adjusted OR Trial Treatment,

(95% CI) Age, and Sex (95% CI) Age, and Sex
(95% CI) (95% CI)

Age, yrs 253 1.01 (0.99–1.02) 0.543 222 1.01 (0.99–1.03) 0.420
Sex, women 253 0.68 (0.37–1.23) 0.205 222 1.00 (0.57–1.78) 0.992
Disease duration, wks 253 1.12 (0.66–1.93) 0.672 1.15 (0.67–1.98) 0.613 222 1.61 (0.94–2.75) 0.085 1.60 (0.93–2.76) 0.089
DAS28 (3) 247 1.54 (1.20–1.97) 0.001 1.58 (1.22–2.04) < 0.001 219 1.44 (1.12–1.84) 0.004 1.43 (1.11–1.84) 0.005
VAS pain, per mm 243 1.02 (1.01–1.03) 0.001 1.02 (1.01–1.03) 0.001 214 1.01 (1.00–1.03) 0.013 1.01 (1.00–1.03) 0.012
VAS fatigue, per mm 243 1.01 (1.00–1.02) 0.013 1.02 (1.00–1.03) 0.005 214 1.01 (1.00–1.02) 0.039 1.01 (1.00–1.02) 0.022
VAS physician, per mm 251 1.02 (1.00–1.03) 0.015 1.02 (1.00–1.03) 0.013 220 1.02 (1.01–1.04) 0.002 1.02 (1.01–1.04) 0.002
RF-positive 247 4.00 (2.00–8.00) < 0.001 4.31 (2.14– 8.70) < 0.001 219 9.48 (4.48–20.07) < 0.001 10.33 (4.80–22.23) < 0.001
HAQ score 244 2.19 (1.42–3.39) < 0.001 2.31 (1.49–3.60) < 0.001 215 1.82 (1.21–2.74) 0.004 1.83 (1.20–2.78) 0.005
SF-36 PCS score 234 0.94 (0.90–0.98) 0.003 0.93 (0.89–0.98) 0.002 206 0.98 (0.94–1.02) 0.246 0.98 (0.94–1.02) 0.265
SF-36 MCS score 234 1.04 (0.90–1.08) 0.133 1.03 (0.99–1.08) 0.147 206 1.01 (0.96–1.05) 0.763 1.00 (0.96–1.05) 0.854
EQ-5D utility score 237 0.15 (0.05–0.44) 0.001 0.14 (0.05–0.41) < 0.001 210 0.32 (0.13–0.81) 0.017 0.32 (0.12–0.81) 0.016

n: number of patients with available data. DMARD: disease-modifying antirheumatic drug; DAS28 (3): 28-joint count Disease Activity Score; VAS: visual
analog scale; RF: rheumatoid factor; HAQ: Health Assessment Questionnaire; SF-36: Medical Outcomes Study Short-Form 36; PCS: SF-36 physical com-
ponent summary score; MCS: SF-36 mental component summary score; EQ-5D: EuroQol-5D dimension utility score; RA: rheumatoid arthritis.
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and DMARD-free remission, an association between RF
negativity and remission was observed16.
Other disease-related baseline factors associated with a

poor prognosis in our study included a high DAS28 score,
more fatigue and pain on self-reported VAS scores, worse
functional disability, and lower quality of life (EQ-5D). Some
of these factors have previously been associated with a diag-
nosis of RA in very early arthritis cohorts, but results are not
very consistent. The purpose of our study was also to try to
link these factors with the need for DMARD at 6 months.
Interestingly, both worse functional disability and poorer qual-
ity of life, factors not included in the predefined criteria to refer
patients to the rheumatologist to assess the need for DMARD,
were associated with a need for DMARD by 6 months.
It is important to distinguish between risk factors for the

onset of IP and risk factors for the persistence of IP once it
is present. In our study we investigated the latter. Smoking
is now one of the best-established environmental risk factors
for the development of RA9,10,17. In particular, smoking is
associated with RF-positive RA. The effect of smoking on
the development of RA may also differ between men and
women, with an increased risk in men in some studies18 but
not in others17. These studies combine the investigation of
onset and early outcome, while we have investigated per-
sistence, given onset. In general, our results are in agree-
ment with other studies in finding an association between
current smoking and a diagnosis of RA at 12 months.
Interestingly, we also found a trend toward an association
between past smoking, but not current smoking, and the
need to start DMARD by 6 months.
The higher incidence of RA in women compared to men

may partly be caused by differences in hormonal factors. We

found that women who were still menstruating were less like-
ly to progress to RA. However, after adjustment for age, this
association was no longer significant. In contrast to other stud-
ies8, we did not find a protective effect of OCP use ever in our
study population or any other association between measured
reproductive hormonal factors and a poor prognosis.
Several methodological issues need to be considered

when interpreting our results, especially the findings based
on the questionnaire. The group of patients who filled in a
lifestyle questionnaire was relatively small and the study
may have been underpowered. The definition of poor prog-
nosis as the need to start DMARD by 6 months or a diagno-
sis of RA at 12 months was chosen because these were the 2
outcome measures also used in the main report of the
STIVEA trial11. A diagnosis of RA was made by the
rheumatologist and was not based on fulfilling the 1987
American College of Rheumatology (ACR) criteria for RA.
We deliberately did not apply the 1987 ACR criteria for RA
because, in contrast to most studies in which RA as outcome
measure is based on the 1987 ACR criteria, patients entered
in this study were patients with very early IP, even taking the
12-months followup into account.
Among patients with very early IP, a positive RF is the

strongest predictor for a poor prognosis later in the disease
course. We also confirmed previous findings of an associa-
tion between current smoking and the development of RA in
this small study population.
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Table 3. Smoking and reproductive-related risk factors for the need to start DMARD therapy by 6 months and the diagnosis of RA at 12 months.

DMARD Outcome RA Outcome
Risk Factors n/N Trial Treatment- p OR Adjusted for p n/N Trial Treatment- p OR Adjusted for p

adjusted OR Trial Treatment, adjusted OR Trial Treatment,
(95% CI) Age, and Sex (95% CI) Age, and Sex

(95% CI) (95% CI)

Smoking
Never 65/161 Reference Reference 61/148 Reference Reference
Current 36/161 1.61 (0.66–3.91) 0.294 1.62 (0.66–3.97) 0.293 28/148 3.15 (1.16–8.56) 0.025 3.44 (1.24–9.56) 0.018
Past 60/161 2.12 (0.98–4.61) 0.057 1.90 (0.85–4.26) 0.117 59/148 1.59 (0.77–3.31) 0.209 1.50 (0.70–3.23) 0.301
Still menstruating 35/103 0.38 (0.16–0.94) 0.036 0.27 (0.06–1.30) 0.103 30/92 0.57 (0.23–1.44) 0.234 0.49 (0.10–2.41) 0.382
OCP use 67/105 1.17 (0.49–2.79) 0.727 1.69 (0.61–4.64) 0.311 63/95 1.67 (0.68–4.10) 0.260 2.71 (0.89–8.24) 0.078
Been pregnant 86/107 0.91 (0.30–2.78) 0.867 0.78 (0.25–2.47) 0.670 77/96 2.00 (0.66–6.12) 0.223 1.91 (0.62–5.92) 0.262
Had any children 85/105 0.51 (0.15–1.75) 0.286 0.46 (0.13–1.63) 0.228 76/96 1.63 (0.56–4.80) 0.372 1.54 (0.51–4.63) 0.442
Stillbirths 5/102 0.30 (0.04–2.04) 0.219 0.27 (0.04–1.81) 0.176 4/91 0.19 (0.02–2.08) 0.175 0.17 (0.02–1.89) 0.150
Miscarriages 21/100 0.55 (0.20–1.49) 0.241 0.56 (0.20–1.53) 0.256 18/90 1.22 (0.41–3.62) 0.718 1.25 (0.42–3.73) 0.685
Terminations 11/102 1.19 (0.31–4.52) 0.803 1.65 (0.39–6.93) 0.495 9/91 7.38 (0.85–63.8) 0.069 9.53 (1.05–86.83) 0.045
Hysterectomy 19/102 1.51 (0.50–4.53) 0.465 1.26 (0.40–3.99) 0.696 18/91 1.02 (0.35–2.99) 0.967 0.91 (0.30–2.82) 0.873
Ovaries removed 14/103 1.97 (0.55–7.09) 0.300 1.70 (0.45–6.42) 0.435 13/92 1.15 (0.34–3.92) 0.826 1.08 (0.30–3.88) 0.912
Took HRT 16/101 1.75 (0.70–4.38) 0.231 1.48 (0.56–3.93) 0.432 32/90 1.81 (0.71–4.62) 0.212 1.68 (0.63–4.52) 0.302

n/N: number of patients fulfilling criteria for each specific item/number of patients with available data. DMARD: disease-modifying antirheumatic drug; 
RA: rheumatoid arthritis; OCP: oral contraceptive pill; HRT: hormone replacement therapy.
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