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Relative to younger onset disease, elderly onset rheumatoid
arthritis (RA) may differ in terms of its natural history and
clinical course1,2, and in early studies has been associated
with a more favorable outcome3-6. However, more recent
longitudinal comparisons between elderly onset RA and
younger onset disease have shown both similar7 and worse
disease related outcomes8,9. In a retrospective analysis of
patients with rheumatoid factor (RF) positive disease,

advanced age at RA onset was associated with a more rapid
functional decline and an increased mortality9.

Recent investigations of functional outcome in elderly
onset RA have been primarily hospital based7-9, focusing on
patients who typically have more severe disease. The use of
hospital based cohorts may overestimate the impact of
elderly onset RA. Moreover, there have been no studies
comparing disease related outcomes in this group with those
of non-RA controls. Thus, the association of elderly onset
RA with disability risk has not been well defined in the
community setting. Additionally, it is unknown whether
depression and other disease comorbidities might influence
the association between elderly onset RA and functional
disability.

We characterized self-reported functional disability and
health related quality of life in RA cases from a large popu-
lation based cohort of elderly women and compared these to
controls sampled from the same cohort. We hypothesized
that elderly onset RA in the community would have a signif-
icant negative effect on physical function and quality of life,
and that this association would be independent of depres-
sion, fracture history, and other disease comorbidities. In
addition, we explored the use of a generic health measure,
the Medical Outcome Study Short Form-12 (SF-12), in
assessing health related quality of life in women with
elderly onset RA.

MATERIALS AND METHODS
Study cohort and followup. The Iowa Women’s Health Study (IWHS) is a
prospective cohort study established in 1986, initially enrolling 41,836
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Iowa women between the ages of 55 and 69 years. Characteristics of this
well studied cohort have been described10-12. Self-reported items on the
1986 baseline questionnaire included demographic data, anthropometrics,
and lifestyle factors. Followup questionnaires (response rates among living
eligibles) pertinent to the present study were mailed in 1992 (83%) and
1997 (79%).

Identification and validation of RA cases. The process of RA case identifi-
cation and validation in this cohort has been described13-15. In brief, respon-
dents were asked on the 1992 and 1997 questionnaires if they had
developed RA, and if yes, to provide their age at the time of diagnosis.
Potential cases (those responding “yes,” “not sure,” or “yes” but missing
age at onset) were then contacted by mail to confirm their responses, to
obtain names and addresses of all physicians who had counseled them
about their RA, and to obtain consent for release of their medical records.
Physicians were asked to complete a brief questionnaire and provide all
medical records pertinent to the diagnosis. Medical records were obtained
from 1186 of the 1227 (96.7%) potential incident cases.

A combination of 2 trained reviewers independently reviewed all
medical records to determine RA case status using the “ever” (since cohort
baseline) satisfaction of 4 out of 7 American College of Rheumatology
(ACR) criteria16,17. Discordance between the 2 primary reviewers was adju-
dicated by a third reviewer or by consensus. Concordance between the
reviewers for case status was 91% (kappa coefficient = 0.92 for interob-
server reliability). A diagnosis of “definite RA” provided by a rheumatolo-
gist was also considered a validated case.

Nested case-control. After RA validation was completed, we had identified
158 RA cases and 31,178 non-cases. Of the 158 incident RA cases, we
excluded 36 women who had died (n = 20) or been lost to followup (n =
16) through 1999. From the original 31,178 non-cases in our cohort, at least
6 and up to 8 women (based on the number meeting criteria) were matched
by age and self-reported ethnicity to each of the original 158 RA cases,
yielding 1132 eligible controls. After the initial mailing of the 2001 survey,
we received notification of 24 deaths (2 cases) and 104 incorrect mailing
addresses (5 cases), leaving 115 cases and 1011 non-cases eligible for
participation. The survey response rate (responders/eligibles) to the 2001
survey for cases and controls was 85% (98/115) and 53% (536/1011),
respectively.

Functional disability, depression, and quality of life measures. The 2001
survey included a Stanford Health Assessment Questionnaire (HAQ)18, the
SF-1219, the 5 item Geriatric Depression Scale (GDS)20, recent fracture
history, and an updated comorbidity inventory including disease categories
from previous IWHS followup surveys. Depression was defined as a 5 item
GDS score ≥ 2. Using clinical examination as the gold standard, the 5 item
GDS has been shown to have a sensitivity of 0.97 and a specificity of 0.85
in screening for depression in a frail community-dwelling older popula-
tion20. The SF-12 health survey is a brief generic instrument having high
correlations to the physical and mental health summary scores of the longer
SF-36. The SF-12 minimizes respondent burden, has excellent validity and
reliability, and, like the SF-36, provides a quantitative description of the
physical and mental health status of adults. For each respondent, the phys-
ical component (SF12-PCS) and mental component (SF12-MCS) of the
SF-12 were each scored separately. A second survey was sent to all nonre-
sponders 2 to 7 months after the initial mailing.

Statistical methods. Proportions and means of case and control characteris-
tics were compared with chi-square and t tests, respectively. We also
compared 1986 baseline characteristics of nonresponders (n = 475 non-
cases) with those of responders (n = 536 non-cases) to the 2001 survey.
Pearson correlation coefficients were used to describe first-order associa-
tions between HAQ scores, SF-12 component scores, and 5 item GDS
scores. To describe the association between RA and functional disability,
we calculated odds ratios (OR) and 95% confidence intervals (CI) using
logistic regression. Similarly to prior investigations21,22, we defined signif-
icant functional disability a priori as a HAQ score ≥ 1 (equal to doing tasks
“with some difficulty”), modeling disability as a dichotomous outcome.

Additionally, we examined the association between RA and disability using
linear regression, modeling the HAQ scores as a continuous outcome.
Using similar regression techniques, we also examined the association of
RA with SF12-PCS scores. SF-12 questions were left incomplete for 3
cases and 27 controls and these subjects were eliminated from all analyses
involving the SF-12.

Multivariable regression models were constructed to adjust for factors
potentially confounding the association between RA and disability.
Covariates chosen a priori included age, smoking history (never vs ever),
alcohol use (none vs ever), education (< high school and ≥ high school),
body mass index (BMI), depression, recent fracture history, and the presence
of 7 separate comorbid conditions. Although smoking history, alcohol use,
education, and BMI were ascertained at the time of the 1986 baseline survey,
all remaining variables were based upon the 2001 followup survey. Initial
multivariable analyses included all variables with a p value < 0.25 in the age
adjusted model; variables were then removed in a stepwise fashion until all
remaining p values were < 0.1. Goodness-of-fit and model calibration were
assessed using Hosmer-Lemeshow and c-statistics, respectively23,24.

Age adjusted subgroup analyses were performed with linear regression
(modeling the HAQ score as a continuous outcome) to examine the influence
of RA related factors including disease duration (≤ or > 7 years), RF status
(positive vs negative), radiographic erosions or nodules (present vs absent),
the presence of ≥ 1 hour of morning stiffness at the time of case ascertain-
ment, and elapsed time (≤ or > 6 months) from symptom onset to receipt of
a disease modifying antirheumatic drug (DMARD). All analyses were
conducted using SAS for Windows, version 8.2 (SAS Inc., Cary, NC, USA).

RESULTS
Among eligible controls, nonresponders to the 2001
followup survey were slightly older than responders at the
time of the 1986 baseline survey (61.2 ± 3.9 vs 60.5 ± 3.6
yrs; p = 0.003). Among the controls, there were no signifi-
cant baseline differences between survey responders and
nonresponders in terms of BMI, education status, smoking
history, alcohol use, and the frequency of baseline comor-
bidities (data not shown).

Characteristics of the cases and controls are summarized
in Table 1. Notably, one-half of RA cases (n = 49) met
criteria for significant functional disability (HAQ ≥ 1)
compared to only 17% (n = 91) of non-cases (p < 0.001). We
observed median HAQ scores of 0.9 (range 0–3.0) and 1.0
(range 0–2.5), respectively, for women with RF positive and
RF negative elderly onset RA. SF12-PCS and SF12-MCS
scores were significantly lower in cases than in controls.
First-order correlations of SF-12 component scores, HAQ
score, and total 5 item GDS scores are shown in Table 2.

The ACR criteria and treatment characteristics of the 98
cases responding to the 2001 survey are shown in Table 3. At
the time of the 2001 survey, RA cases had a median disease
duration of 7.4 years (range 3.1–14.0). A majority were
seropositive for RF, while only a minority had documenta-
tion of radiographic erosions or rheumatoid nodules. Nearly
all RA cases received nonsteroidal antiinflammatory drugs
early in the disease course, over one-half were given oral
prednisone, and 77 (79%) had documented DMARD use.

Age adjusted and multivariable adjusted OR and 95% CI
describing associations between participant characteristics
and significant functional disability (HAQ score ≥ 1) are
summarized in Table 4. After adjusting only for age, RA
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cases had roughly a 5-fold increased risk of significant func-
tional disability compared to controls. Along with RA case
status, BMI, heart disease, lung disease, stroke/neurological
condition, and depression were retained in the final multi-
variable model. The association of RA with significant func-
tional disability was of slightly larger magnitude after
multivariable adjustment (OR 6.0, 95% CI 3.6–10.1).

Recognizing a HAQ score ≥ 1 as a well accepted, albeit
arbitrary, cutpoint for defining significant functional
disability, we repeated our analysis using linear regression,
modeling the HAQ score as a continuous outcome. The
results of the age adjusted and multivariable adjusted linear
regression are shown in Table 5. Along with RA status,
BMI, lung disease, stroke/neurological disorder, and depres-
sion were retained in the final model (adjusted R2 = 0.33).

After controlling for these factors, RA was associated with
a significant 0.5-unit increase (roughly 1 SD) in HAQ
disability index (p < 0.0001).

When analyses were restricted to RA cases only, there
were no significant age adjusted associations between HAQ
scores, RA disease duration, and characteristics at the time
of case ascertainment including time to initial DMARD
intervention, RF status, radiographic erosions, nodules, or
morning stiffness lasting more than 1 hour (data not shown).

The associations of participant characteristics with the
SF12-PCS, again calculated using linear regression, were
similar to those observed with the HAQ as a continuous
outcome and are also summarized in Table 5. Along with
RA status, BMI, hypertension, heart disease, lung disease,
stroke/neurological disorder, recent fracture, and depression
were retained in the final model (adjusted R2 = 0.31). After
controlling for these factors, RA was associated with a
significant 5.3-unit decrement (roughly 0.5 SD) in the SF12-
PCS score (p < 0.0001).

DISCUSSION
In this population based study of older women, elderly onset
RA was associated with a 6-fold increased risk of significant
functional disability. Compared to controls, women with
late onset RA had significantly lower physical health related
quality of life scores. These associations were independent
of other factors including depression, recent fracture, and
multiple comorbidities.

Of interest in the debate over the use of “generic” versus
“disease-specific” health related quality of life instruments,
elderly onset RA showed similar patterns of association with
both the HAQ and SF12-PCS. Although the HAQ was
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Table 1. Subject characteristics of RA cases and non-RA controls from the
Iowa  Women’s Health Study (IWHS), mean (SD) or number (%)*.

Cases, Controls, 
n = 98 n = 536

Age, yrs† 74.6 (3.8) 74.9 (3.6)
Body mass index, kg/m2 26.8 (4.4) 26.7 (4.5)
Less than high school  education 9 (9.2) 82 (15.3)
Smoking, ever 40 (41.2) 177 (33.4)
Alcohol use, ever 46 (46.9) 256 (47.8)
Comorbidity (%)

Cancer 6 (6.1) 36 (6.7)
Diabetes mellitus 7 (7.1) 47 (8.8)
Heart disease 17 (17.4) 80 (14.9)
Hypertension 42 (42.9) 229 (42.7)
Lung disease 14 (14.3) 51 (9.5)
Neurologic disease/stroke 5 (5.1) 32 (6.0)
Kidney disease 1 (1.0) 10 (1.9)

Recent fracture 18 (18.4) 79 (14.7)
Depression** 24 (24.5) 92 (17.2)
Health Assessment Questionnaire score*** 1.0 (0.7) 0.4 (0.6)
SF12-Physical Component Score*** 37.2 (10.9) 43.6 (11.6)
SF12-Mental Component Score*** 51.9 (10.0) 53.9 (8.6)

* Body mass index, education status, smoking history, and alcohol use
ascertained in 1986 at baseline of the IWHS; remaining factors determined
with the 2001 followup survey; SF-12 scores missing for 3 cases and 27
controls. † Age at the time of the 2001 supplemental survey. ** Defined as
a 5 item Geriatric Depression Scale score ≥ 220. *** p < 0.05.

Table 2. Associations of selected measures among elderly women from the
Iowa Women’s Health Study (IWHS, n = 634): Pearson correlation coeffi-
cients (p values).

HAQ Score SF12-PCS† SF12-MCS

SF12-PCS –0.72 (< 0.001)
SF12-MCS –0.23 (< 0.001) 0.09 (0.02)
5 item GDS score 0.47 (< 0.001) –0.42 (< 0.001) –0.58 (< 0.001)

HAQ: Health Assessment Questionnaire; SF12-PCS: Short Form-12 phys-
ical component score; SF12-MCS: Short Form-12 mental component
score; GDS: Geriatric Depression Scale. † SF-12 scores missing for 3 cases
and 27 controls.

Table 3. ACR diagnostic criteria and initial medication use for women with
RA (n = 98), Iowa Women’s Health Study.

Disease and Medication Characteristics No. (%)

Morning stiffness > 60 min 66 (67.4)
Symmetrical joint involvement 93 (94.9)
Hand joint involvement 95 (96.9)
≥ 3 joint areas 93 (94.9)
Rheumatoid nodules 13 (13.3)
RF positive 60 (61.2)
Radiographic erosions 22 (22.5)
NSAID use 96 (98.0)
Oral prednisone use 58 (59.2)
Initial DMARD*

Methotrexate 24 (31.2)
Hydroxychloroquine 30 (39.0)
Intramuscular gold 9 (11.7)
Oral gold 6 (7.8)
Minocycline 4 (5.2)
Sulfasalazine 4 (5.2)

* Limited to patients (n = 77) with documented DMARD use in the medical
records. NSAID: nonsteroidal antiinflammatory drug; DMARD: disease-
modifying antirheumatic drug.
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developed in patients with arthritis and has been studied
primarily in these patients, it may be a useful outcome
measure in disorders other than arthritis. Since generic
health measures may be used to compare health status
among disease states, our findings may be of importance to
researchers selecting outcome measures. It is notable that

the association of RA in this cohort with the SF12-PCS was
stronger than that observed for several self-reported chronic
diseases including heart disease, cancer, hypertension,
diabetes, kidney disease, and stroke or neurological condi-
tion. Only depression and lung disease showed stronger
associations with SF12-PCS scores than RA.

Table 4. Association of subject characteristics with functional disability (HAQ score ≥ 1) among older women
from the Iowa Women’s Health Study (n = 634).

Age Adjusted Model Multivariable Model*
OR 95% CI OR 95% CI

RA history 5.1 3.2–8.2 6.0 3.6–10.1
Body mass index (per 10 kg/m2) 2.7 1.8–4.0 3.0 1.9–4.8
Less than high school education 1.0 0.6–1.7 — —
Smoking, ever 1.3 0.8–1.9 — —
Alcohol use, ever 0.7 0.5–1.1 — —
Comorbidity

Cancer 0.6 0.2–1.4 — —
Diabetes mellitus 1.6 0.9–2.9 — —
Heart disease 2.5 1.6–4.1 2.1 1.2–3.6
Hypertension 1.6 1.1–2.4 — —
Lung disease 2.6 1.5–4.5 1.8 1.0–3.4
Neurological disease/stroke 3.4 1.7–6.7 3.0 1.3–6.7
Kidney disease 2.8 0.8–9.3 — —

Recent fracture 1.3 0.8–2.2 — —
Depression† 5.6 3.6–8.6 4.7 2.9–7.8

* All factors with p value ≤ 0.25 on age adjusted analysis entered into multivariable model; p value ≤ 0.1 to
remain in model; c-statistic = 0.80, goodness-of-fit p value = 0.09 for multivariable model; body mass index,
education status, smoking history, and alcohol use ascertained in 1986 at baseline of the Iowa Women’s Health
Study; remaining factors determined with the 2001 supplemental survey. † Defined as a 5 item Geriatric
Depression Scale score ≥ 220.

Table 5. Associations of subject characteristics with HAQ and SF-12 physical component scale (SF12-PCS) scores among older women from Iowa Women’s
Health Study (n = 634)*.

HAQ Score SF12-PCS Score
Age Adjusted Multivariable Age Adjusted Multivariable

p Adjusted p† p Adjusted p
ß ß ß ß

RA history 0.59 < 0.0001 0.53 < 0.0001 –6.59 < 0.0001 –5.26 < 0.0001
Body mass index (per 10 kg/m2) 0.30 < 0.0001 0.27 < 0.0001 –6.05 < 0.0001 –5.39 < 0.0001
Education, less than high school 0.05 0.50 — — –2.48 0.07 — —
Smoking, ever 0.11 0.04 — — –1.57 0.12 — —
Alcohol use, ever –0.09 0.06 — — 2.41 0.01 — —
Comorbidity

Cancer –0.02 0.87 — — –2.97 0.12 — — 
Diabetes mellitus 0.14 0.11 — — –5.24 0.002 — —
Heart disease 0.23 0.001 — — –6.43 < 0.0001 –3.70 0.001
Hypertension 0.12 0.02 — — –4.79 < 0.0001 –3.04 < 0.001
Lung disease 0.37 < 0.0001 0.18 0.01 –8.76 < 0.0001 –5.36 < 0.0001
Neurological disease/stroke 0.51 < 0.0001 0.36 < 0.0001 –7.14 < 0.001 –3.41 0.06
Kidney disease 0.36 0.06 — — –10.29 0.006 — —

Recent fracture 0.18 0.01 — — –5.00 < 0.001 –3.27 0.004
Depression** 0.68 < 0.0001 0.57 < 0.0001 –11.51 < 0.0001 –8.61 < 0.0001

Adjusted R2 = 0.33 Adjusted R2 = 0.31

* Cases (n = 3) and non-cases (n = 27) with missing SF-12 data eliminated from SF12-PCS analyses; BMI, education status, smoking history, and alcohol
use ascertained in 1986 at baseline of the IWHS; remaining factors determined with the 2001 followup survey. † All factors with p value ≤ 0.25 on age adjusted
analysis entered into multivariable model; p value of ≤ 0.1 to remain in model. ** Defined as a 5 item Geriatric Depression Scale score ≥ 220.

Mikuls, et al: Elderly onset RA 955

Personal, non-commercial use only.  The Journal of Rheumatology  Copyright © 2003. All rights reserved.

 www.jrheum.orgDownloaded on May 24, 2023 from 

http://www.jrheum.org/


Similar to our findings, British investigators observed an
overall median HAQ score of 0.9 (range 0–2.9) among
patients with elderly onset RA after a median followup of
about 4 years7. In a retrospective cohort with a similar
followup duration, van Schaardenburg and colleagues
reported median HAQ scores of 1.9 (range 0–3.0) and 0.8
(range 0–3.0) for patients with older onset seropositive and
seronegative RA, respectively9. The greater degree of func-
tional impairment observed in the Dutch study9 for RF posi-
tive cases may be due to statistical variability or to actual
differences in natural history and/or treatment between the 2
older, RF positive groups. Compared to our RF positive
cases (n = 60), RF positive cases in the Dutch cohort (n =
41) were slightly older at the time of diagnosis (median age
70 vs 66 yrs in our study) and were substantially less likely
to be treated with either methotrexate (< 10% vs > 25%) or
prednisone (10% vs > 50%), treatment differences that may
explain the variation in outcomes observed.

Although elderly onset RA was significantly associated
with lower SF12-PCS scores after multivariable adjustment,
we observed no significant difference between cases and
controls in SF12-MCS scores. Corroborating findings of a
previous study in which depression was measured with the
Hospital Anxiety and Depression scale25, we observed a
strong inverse correlation between SF12-MCS and depres-
sion scores measured with the 5 item GDS (r = –0.6).
Despite its strong association with depression scores, the
SF12-MCS may be substantially less responsive than the
SF12-PCS to changes in overall health status25 and may not
help to differentiate RA cases from non-cases in a mean-
ingful way.

The strengths of this study include its rigorous case vali-
dation, community setting, and the availability of ample
data to control for potential confounders of the association
of RA with functional disability. In addition to controlling
for factors such as age, BMI, smoking, education, and
comorbidity, we adjusted for factors including depression
and recent fracture. Clinical depression, common among the
elderly20 and those with RA26, has been shown to confound
self-reported health measures including the HAQ27.
Similarly, osteoporosis leading to fracture is increasingly
prevalent among both the elderly and those with RA and
may have a negative effect on quality of life measures28.

There are limitations to this study. It is important that the
outcome measures we examined (HAQ and SF-12 scores)
do not encompass all important aspects of “health,” which
include physical, mental, and social well-being compo-
nents29. The HAQ, for instance, was developed primarily to
serve as a functional health status measure18 and may
provide little insight into the mental and social well-being
components of health.

The total number of RA cases limited our ability to
examine specific clinical subgroups, such as patients who
are seropositive for RF or patients with disease resulting in

radiographic bone erosions. The relatively homogeneous
nature of the IWHS cohort — elderly, predominantly
Caucasian women (> 99%), from a single well defined
geographic region10-12 — may limit the generalizability of
our findings. However, this should not overshadow the
importance of our results. Health related quality of life
measures, including the HAQ, predict future health care
consumption30. With a population that is aging, a disease
incidence that increases through the seventh decade of
life31,32, and increasing treatment related costs, RA repre-
sents a growing public health problem, especially among
elderly women.

Although both cases and controls have been followed
prospectively since 1986, baseline HAQ and SF-12 scores
were not collected in the IWHS. HAQ scores early in the
course of elderly onset RA may predict longterm functional
outcomes33. Given the somewhat discrepant response rates
between cases and controls, we cannot rule out with
complete certainty the possibility of a healthy-responder
bias among the controls. To minimize such bias we adjusted
for the effect of 7 major comorbid diseases and health
behaviors thought to influence overall health status. The
exclusion of over 10% of the sample by death may also bias
our results. However, given the association of RA in this
cohort with increased mortality34, we anticipate that our
results likely underestimate the full effect of elderly onset
RA on quality of life measures.

Additionally, it is possible that controls may have devel-
oped RA between the dates of the last validation survey
(1992 or 1997) and the 2001 followup survey, but this would
likely involve only a very small proportion of them.
Moreover, if RA exerts a negative effect on functional
disability, differential misclassification of controls with a
more severe course would lead to a conservative estimate of
the true risk of disability associated with elderly onset RA in
the community.

It may not be surprising that RA patients in our study
displayed higher levels of disability using the HAQ index, a
questionnaire that was developed in rheumatology
patients18. Notwithstanding, there has been uncertainty
about the true public health impact of elderly onset RA, with
some claiming that this is a relatively benign condition3-6.
Although there has been growing interest in the use of
generic health status questionnaires (i.e., SF-12 or SF-36) in
assessing the influence of chronic disease, HAQ scores are
strongly associated with the SF12-PCS25. We observed
similar significant inverse associations between the SF12-
PCS and HAQ scores for cases and controls (r = –0.7 for
both groups), suggesting convergent validity of the HAQ to
predict function in both older RA and non-RA patients.

In summary, elderly onset RA in the community is
strongly associated with functional disability and lower
SF12-PCS scores among older women. These associations
appear to be independent of other age and RA associated
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factors including comorbidity, depression, and fracture.
Both HAQ and SF12-PCS scores showed similar patterns of
association with elderly onset RA. These results suggest that
future work must focus on effective evaluation and imple-
mentation of strategies aimed at reducing the burden of RA
associated disability among those with elderly onset disease.
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