Factors Associated with Continued Employment
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ABSTRACT. Objective. To evaluate the association of demographic, disease, workplace, social, and household
factors with the ability of patients with rheumatoid arthritis (RA) to remain employed over time.
Methods. Four hundred seventy-two employed patients with RA recruited from a national sample of
rheumatology practices were followed. Patients were interviewed once a year by telephone for 9
years and patients’ physicians provided data on clinical aspects such as disease stage, joint deformity, and flares. A proportional hazards survival model based on stepwise variable selection was
developed to investigate the association between continuance of work over a 9 year period and
demographic, work, attitudinal, disease, and social support variables.
Results. In the univariate analysis, the significant factors associated with longer work survival were
being younger, being self-employed, having a higher prestige occupation, working more hours per
week, having higher education level, and missing fewer days of work during the baseline year. The
final multivariate model included age, type of occupation and number of days missed from work as
a time varying co-variate.
Conclusion. Ability to remain employed over the 9 year study was more strongly associated with
age, work characteristics, and time lost from work than with disease factors. The underlying mechanisms related to occupational prestige as a predictor of work survival should be investigated in
order to develop interventions to reduce the risk of work disability. (J Rheumatol 2001;28:2400–8)
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Patients with rheumatoid arthritis (RA) typically have a high
rate of work disability, with more than 50% of employed
individuals diagnosed with RA leaving the workforce within
10 years1-4. The consequences of the disease on work status
are felt even in the early stages of RA, as one study reports
that 20% of employed individuals leave work or retire
within 2 years of diagnosis5. RA also affects worker productivity. Van Jaarsveld and colleagues6 report an average
reduction of 21 hours per week for patients with early stage
RA who reported that RA affected their working capabili-
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DISABILITY

ties. The associated costs of musculoskeletal conditions are
high. In the United States in 19957 more than $215 billion
was spent on these conditions, with 59% attributable to indirect costs resulting from lost productivity. Among just
arthritis patients, the cost was $82.4 billion, with 74% of
that from indirect costs. These data illustrate the large
economic impact of RA on society, particularly in terms of
work disability.
Along with the economic impact, work disability among
RA patients is associated with poorer physical and psychological well being8,9. Unemployed people with RA report
lower self-esteem10, higher pain, and higher depression than
those who are employed8. RA patients who work fulltime
(over 35 hours per week) report fewer functional limitations8,11-13, less pain, and less joint involvement than those
who work fewer hours13.
Many people with RA would like to work, but are unable
to, not only because of the severity of their disease, but
because of conditions in the workplace. Work conditions
that present problems to RA patients include inflexible
hours, limited work autonomy or control over the pace of
work, difficulty climbing stairs at work, standing, and
having to lift heavy materials or manipulate controls or
objects on the job3,14,15. Other problems involve difficulty
driving or taking public transportation16. Personal characteristics such as being older17,18, having a lower level of educa-
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tion16,18-24, and having lower motivation to work16,20 are all
associated with the inability of RA patients to remain in the
paid workforce. Disease characteristics and severity seem to
be less important as predictors of work disability, but one
study shows that number of deformed joints and number of
joint groups that flare each year also predict work
disability20.
The literature reveals that a number of disease, workplace, and personal characteristics all contribute to work
disability among patients with RA. However, many of these
findings come from studies that were cross-sectional in
design or that followed patients for a short period of time.
Our study was designed to investigate, over a longer time
period, the factors that contribute to the ability to remain
employed among individuals with RA. Patients in the
sample were followed for 9 years and their work history was
documented to assess the workplace characteristics,
personal characteristics, and disease factors that contribute
to their ability to remain in, or need to drop out of the paid
workforce.
Based on the results of previous studies, we expected that
the following demographic, disease and work characteristics, attitudes, and family factors would influence ability to
remain employed — being younger, having a higher education level, lower pain, fewer deformed joints, and a lower
number of joint groups that flared would predict work
survival. In addition, work characteristics such as high
autonomy, high occupational prestige, supervision of others,
and little physical labor required on the job would predict
survival. Wanting to work, liking work, having few problems with family role functions due to arthritis, and having
greater social support were also expected to predict work
survival.
MATERIALS AND METHODS
Patient recruitment. The patients were part of the National Rheumatoid
Arthritis Study, a prospective 10 year study that followed participants from
1988 through 1997. Patients were recruited through rheumatology practices
randomly selected from the list of American College of Rheumatology
(ACR) members in 1987. Physicians were contacted by mail and by telephone. Fifty-six physicians (48% of those contacted) agreed to participate.
Participating offices offered patients with a diagnosis of definite or classical RA, according to the ACR criteria26, the opportunity to learn more
about the study. Interested patients completed a response card that was
returned to the study coordinators by the physician’s office.
Patients were contacted by telephone and asked if they would be willing
to be interviewed over the telephone, and also if they would be willing to
have their physicians submit medical information from their charts. The
initial interview was a structured questionnaire consisting of over 100 items
related to self-reported health status, employment status, work characteristics, family role responsibilities, mood, and social support. Followup interviews were done once each year, and were similar to the structured
questionnaire used the first year. For the first 3 years, physicians completed
forms assessing the patient’s stage of disease progression, disease activity,
joint deformities, and number of flares. This information was based on
information from the office visit closest to the time of the patient telephone
interview.
Sample. A total of 1049 patients indicated interest in the study, and 988

(94%) agreed to participate. Of those agreeing to participate, 497 patients
were employed at entry into the study, the other 491 participants were not
employed at baseline. Of the 497 participants employed at baseline, 260
(52%) remained in the study and completed interviews for 9 years. Fiftyeight percent, or 150, of the remaining 260 participants stopped working
during the study. For the survival analysis, 25 participants had missing data
and could not be used in the multivariate statistical analysis. Therefore, data
on 472 participants were used in the survival analysis as this analytical
technique, described below, takes advantage of censored cases, that is,
those who leave the study.
Demographic characteristics. The structured questionnaire asked patients
about their age, sex, marital status, education level, income, and race. Age
was calculated in years based on the date of birth. For the purposes of the
survival analysis (see below for a description of the survival analysis
method) age was categorized as (1) < 55 years, (2) 55 to 64, and (3) ≥ 65.
Marital status was coded as (1) married or living together vs (2) not married
(single, separated, divorced, or widowed). Age was treated as a timevarying covariate in the Cox regression analysis.
Respondents were asked how many years of education they had
completed and then education was coded as (1) < 12 years, (2) 12 years, (3)
13–16 years, and (4) > 16 years. Income was categorized as (1) < $10,000,
(2) 10,000 to 19,999, (3) 20,000 to 29,999, (4) 30,000 to 49,999, and (5) ≥
50,000. For the survival analysis income was recoded into 4 categories by
quartiles, (1) < $20,000, (2) 20,000 to 29,999, (3) 30,000 to 49,999, and (4)
≥ 50,000. Because the sample was predominantly white (92%), race/ethnic
background was not included in the analysis. Baseline demographic characteristics were used in the analyses.
Self-reported disease characteristics. Self-reported health status was
measured by asking the patients to report on a scale of 0 (none) to 100 (the
most pain possible), how much arthritis pain they had during the last
week25. Pain was then categorized as (1) 0 to 10, (2) 11 to 30, (3) 31 to 50,
and (4) 51 and above, based on dividing the sample into quartiles. Level of
self-reported pain was used as a time-varying covariate in the Cox regression analysis such that the effects of pain were assessed each year on the
probability of leaving the workforce. Patients were also asked how long
ago they were diagnosed with RA to determine disease duration. Duration
was split into (1) 0 to 4 years, (2) 5 to 9 years, and (3) ≥ 10 years and also
was treated as time-varying for the regression analysis. Finally, patients
reported how many days in the past 2 weeks they had missed work because
of RA. In the univariate analysis, the number of days missed from work in
the baseline year was used. This variable also was a time-varying covariate
in the Cox regression analysis such that the effects of days lost from work
were assessed each year on the probability of leaving the work force. The
variable was dichotomized as “no days missed from work” and “one or
more days missed” for both the univariate and multivariate analyses.
Clinical health status. Clinical health status was measured using 3 variables
from the clinical assessment form completed by the patient’s physician.
The first variable, joint deformity, was evaluated by the presence or
absence of joint deformities in the wrist/hands, knees, ankles/feet, elbows,
or other joints. The separate measures from those 5 areas were combined to
form a composite measure of joint deformity ranging from 0 (no areas) to
5 (all areas). For the second variable, physicians reported which of the 5
categories of joints had flared within the past year. The number of categories was summed for a total of 0 to 5 areas that flared in the past year.
The third variable physicians reported was disease severity based on the
ACR criteria26, in which radiographic disease progression is categorized
into 4 stages, with a higher stage number indicating a more severe stage of
RA.
Work characteristics. Structural work characteristics of occupational prestige, control over the pace and activity of work, and the number of hours
worked per week were used. Occupational prestige was assessed by
assigning the Hollingshead Occupational Prestige Score27 to paid jobs held
by the participants. The 7 prestige rankings ranged from high prestige
executive positions (1) to low prestige unskilled occupations (7). These
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were later modified into 3 categories for the survival analysis. Management
consisted of (1) executive and (2) manager; white collar consisted of (3)
administrator and (4) clerical, sales, and technicians; and blue collar
consisted of (5) skilled manual, (6) machine operator and semiskilled, and
(7) unskilled. Very few individuals changed jobs, and those who did change
did not change the type of work and remained in the same occupational
prestige category. Participants also were asked to rate how physically
demanding the work on the job was on a 3 point scale: (1) mostly mental;
(2) part physical, part mental; (3) mostly physical.
Schedule autonomy. Control over the pace of work was measured by asking
participants if they could take a break, come in late, leave early to visit the
doctor, take a day off, or take a week off, (1) without permission, (2) with
permission, or (3) if they could not do it at all. Responses for each item
were added to construct a measure of overall autonomy, with lower
numbers indicating greater autonomy (Cronbach’s28 alpha = 0.81). This
scale was based on the work of Yelin, et al4. The scores on this scale were
dichotomized for the analysis: those having a score > 2 were categorized as
having low autonomy and those with a score ≤ 2 were considered to have
high schedule autonomy. Hours worked each week were divided into 2
categories: working < 30 hours or ≥ 30 hours per week.
Work attitude. Work attitude was evaluated by asking the participants to
report their desire for work and enjoyment of work. Desire for work was
measured by asking: If you could do anything you wanted, would you
rather be employed fulltime, work part-time, or be at home? How much a
person liked work was measured on a 4 point scale of (1) a great deal, (2)
moderate amount, (3) some, and (4) not at all. However, because of the
scarcity of cases for response 4, the last 2 choices were collapsed for the
survival analysis.
Instrumental impact. Family role impact was assessed by asking the participants to report the extent to which arthritis had an effect on 6 instrumental
functions: cooking, cleaning, shopping, finances, auto maintenance, and
yard work29. The 6 functions were measured on a scale of (1) a lot, (2)
some, and (3) not at all, but the scale was later reversed so that a higher
score meant greater effect. Reliability using Chronbach’s alpha29 for the
instrumental impact scale ranged from 0.72 to 0.85 over the 9 years it was
administered.
Social support. Social support was evaluated by the Qualitative Social
Support Scale30, designed to measure how supportive the social network is
perceived to be. It contains 20 Likert-type items scored on a scale of 0
(never true) to 3 (always true) asking about perceptions of social support
received by important others, such as feedback, task assistance, and ego
support. Four items assessed relationship strain (e.g., the extent to which a
relationship is stressful) and were reverse scored (Chronbach’s alpha =
0.83).
Baseline measures of all work characteristics, family work, and social
support were used in the analyses.
Work survival. Work survival, the dependent variable, was a categorical
variable obtained by asking participants if they were employed outside the
home. Participants were asked: Are you currently working for pay outside
the home? For each year, this answer was compared to their previous
answer to determine what year each person stopped working for pay. The
number of people who worked continuously and the number who stopped
working in each year were calculated.
Data analysis. Because this was a longitudinal study, participants could
stop working during the study or could remain in the workforce until the
conclusion of the study. In addition, some members of the sample did not
remain in the study over the entire 9 year period. Survival analysis was
chosen to identify factors predictive of stopping work because it incorporates a dependent variable (stopping work), adjusts for time (year that work
cessation occurred), and permits the incorporation of censored cases
(persons who do not stop work during the observation period as well as
those who drop out of the study in the interim).
Survival analysis was conducted using proportional hazards regression31. Initially, univariate regressions were performed based on work

survival as the dependent variable and each of the demographic, disease,
workplace, social, and household factors individually as the independent
variable. Hazard and log-minus-log plots were used to establish that the
proportional hazards assumption was met.
Multivariate proportional hazards regression was used to build a model
that incorporated predictive factors that best explained work stoppage. The
model building strategy involved a mixed backward and forward stepwise
approach. Initially, all independent variables were entered together in the
regression equation. Variables that were not statistically significant (p ≥
0.05) were sequentially eliminated starting with the variable with the
largest nonsignificant p value. When only statistically significant independent variables remained in the model, each variable that had been eliminated was added, one at a time, to see if the best model from backwards
selection now permitted their inclusion.

RESULTS
Sample attrition. The initial sample consisted of 497
employed participants. The overall attrition rate of the study
for those who were employed in the first year was 48%
(237/497) or about 5% per year, a relatively good annual
rate of retention. Analysis of differences between those who
remained in the study (n = 260) and those who dropped out
(n = 237) showed few significant differences between the
groups. Compared to those remaining in the study (n = 260),
those who dropped out (n = 237) had significantly more
deformed joints, fewer family influences, unskilled occupations, more physically demanding work, and were more
likely to be male. The sample for the survival analysis
consisted of 472 participants for whom we had complete
data at baseline as survival analysis takes advantage of using
censored cases.
Univariate analysis. Figure 1 depicts the Kaplan-Meier
survival curve (i.e., the rate of continuous employment
versus time) among individuals who were employed at the
study baseline. As can be seen, there was a relatively consistent decline in work survival over time from year 1 to year
9. The survival estimate at year 9 is 32.4% (standard error of
the estimate = 0.023). This estimate reflects censoring that

Figure 1. Kaplan-Meier work survival curve of the individuals who were
employed at baseline.
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occurred both through loss to followup (i.e., deaths and
dropouts) and through continued employment of 110
subjects at the end of the 9 year observation period. These
110 subjects constituted 22% of the original 497 employed
subjects and 42% of the 260 subjects who were still in the
study during the ninth year.
Table 1 presents the descriptive characteristics of the
total sample (n = 497) and the univariate Cox regression
analysis of these characteristics and work survival. The
hazard ratios for each variable are reported with 95% confidence intervals.
Most of the sample is less than age 55 at the midpoint of
the study, mostly female, married, highly educated, and
relatively affluent, with more than a quarter of the sample
having a family income over $50,000 in 1988. Members of
the sample report moderate pain, with more than half rating
their pain between 11 and 30 on a 100 point scale; most
have been recently diagnosed, 39% having a disease duration of 5 years or less. Most are in radiographic Stage I or
II and 36.9% have no deformed joints at entry into the
study.
Regarding work characteristics, the participants tend to
have relatively high prestige occupations, 51.4% with white
collar jobs and 25.6% having management jobs. Most have
considerable work autonomy (57.9% high), like their work
(62.2%), and report no days missed from work (87.3%).
Most work more than 30 hours (78.2%), are employed by
others (85.2%), do not have mostly physical work (8%), and
supervise others (53.1%). There appears to be a relatively
even split between those who want to work fulltime (47.1%)
or part-time (52.3%). Participants report relatively strong
social support systems, with more that 75% having scores >
56 on an 80 point scale; 20.9% have scores between 70 and
80, the maximum score. Participants also report high effects
on family work, with 72.1% of respondents stating that
arthritis has affected their ability to perform family work;
37.6% indicate considerable effects, with scores of 5–12 on
this scale.
The results of the univariate Cox regression shows that of
the demographic characteristics, age and education have a
significant effect on remaining in the workforce: those who
are younger and those with more education are more likely
to remain employed compared to older and less educated
participants. The hazards ratios for age indicate that risk of
leaving the workforce increases substantially with age, as
those 65 and over are 2.5 (95% CI 1.51–4.16) times more
likely to stop working than those < 55 years of age. For
health status, neither pain nor any of the clinical disease
factors reported by physicians was significantly related to
remaining employed; not missing time from work at baseline was significantly related to staying employed (hazards
ratio = 1.46; 95% CI 1.1–2.0).
Several workplace characteristics were significantly
related to staying employed: those with higher occupational

prestige, those who worked > 30 hours per week, those who
were self-employed, and those who had less physically
demanding work were more likely to remained employed
compared to those with lower occupational prestige,
working < 30 hours, not being self-employed, and having
more physically demanding work. None of the work attitudes or social support and family effect factors significantly influenced work survival.
Table 2 presents the results of the multivariate Cox
hazards regression analysis for the demographic, selfreported health status, workplace characteristics, work attitudes, social support, and family effect variables. Because of
a high rate of missing data on the physician reported clinical
disease variables (> 10%) that precluded most methods of
data substitution and because these variables were not
significantly related to work status in the univariate Cox
analysis, they were excluded in the multivariate regression
analysis. The final model, as displayed in Table 2, consists
of the independent variables age, time missed from work,
and occupational prestige. This model is highly significant
in explaining work status; chi-square = 35.49, p < 0.0001.
Again, those who were younger, missed fewer days from
work, and had a high prestige occupation were more likely
to remain employed. The hazard ratios for each significant
variable shown in Table 2 are the relative risks of work
survival contrasted to a comparison group. RA patients ≥ 65
years old are 2.39 times more likely to stop working than
patients under 55 years of age. Those who have missed one
or more day from work because of RA are 1.42 times more
likely to leave the workforce. Those with a blue collar job
are 1.65 times more likely to become unemployed compared
to those with a management job.
Figures 2A-C illustrate the survival curves for the 3
significant variables in the final regression model, age,
occupation, and days missed from work. Figure 2A depicts
the curve for age, which represents the age of an individual
at the midpoint of the study. Participants who were 65 or
over by the midpoint of the study have a fairly rapid rate of
work disability in the early years that continues, but moderates over time. Those who were 55–64 at this point are more
similar to the youngest age group, but left the labor force
more rapidly towards the end of the study and approached
the rate of those over 65. The youngest age group, under 55,
had the lowest rate, which was fairly constant over the 9
years.
Figure 2B illustrates work survival by occupation.
Management workers had a higher rate of work survival
compared to white collar and blue collar workers. Blue
collar workers seemed to be at greater disadvantage in the
later years of the study compared to white collar workers.
Finally, missing time from work, particularly in the early
years of the study as shown in Figure 2C, increased the likelihood of leaving the paid workforce compared to having no
days of missed work.
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Table 1. Frequency distributions of demographic, health status, workplace, social support, and family effect characteristics and the univariate Cox regression analysis of these characteristics and work survival (n = 497).
Variable
Demographic characteristics
Age at Year 5 of study
Less than 55
55 to 64
65 and over
Sex
Female
Male
Marital status
Married
Not married
Education, yrs
Less than 12
12
13 to 16
Over 16
Income
< $20,000
$20–29,000
$30–49,000
≥ $50,000
Health status
Pain
0–10
11–30
31–50
51 and over
Missed work
No days missed
1 or more days missed
Duration, yrs
0 to 5
6–10
Over 10
Disease stage
I
II
III
IV
Deformed joints
0
1
2–5
Flares
0
1
2
3–5
Work characteristics
Occupation
Management
White collar
Blue collar
Autonomy
Permission/could not do
Without permission
Like work
Great deal
Moderate/not at all
Work hours
Less than 30
30 or more

%

Univariate Hazards Ratio

95% CI

52.2
36.4
11.4

Comparison group
1.71***
2.50***

1.31–2.20
1.51–4.16

70.6
29.4

Comparison group
1.1

0.81–1.39

68.9
31.1

Comparison group
0.96

0.73–1.26

9.3
37.2
41.6
11.8

Comparison group
0.63*
0.58**
0.43**

0.41–0.95
0.39–0.88
0.25–0.73

16.5
20.9
34.9
27.7

Comparison group
0.99
0.74
0.76

0.67–1.46
0.51–1.06
0.52–1.10

23.3
33.6
25.4
17.8

Comparison group
1.01
1.06
1.21

0.72–1.44
0.73–1.53
0.86–1.70

87.3
12.7

Comparison group
1.46*

1.05–2.02

39.1
26.2
34.7

Comparison group
1.06
0.88

0.73–1.56
0.61–1.28

19.2
39.7
39.5
1.6

Comparison group
0.89
0.75
1.12

0.63–1.26
0.52–1.07
0.48–2.61

36.9
34.5
28.6

Comparison group
1.08
1.15

0.81–1.46
0.85–1.57

22.2
22.4
26.4
29.0

Comparison group
0.75
1.07
1.28

0.51–1.11
0.75–1.53
0.91–1.80

25.6
51.4
23.0

Comparison group
1.60**
1.72**

1.16–2.21
1.19–2.50

42.1
57.9

Comparison group
0.87

0.68–1.12

62.2
37.8

Comparison group
1.11

0.87–1.43

21.8
78.2

Comparison group
0.70*

0.53–0.92
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Table 1. Continued
Variable
Self-employed
Not self-employed
Is self-employed
Physical demands of job
Mostly mental
Mental and physical
Mostly physical
Desire for paid work
Want fulltime
Want part-time/stay home
Supervise others
Do supervise
Do no supervise
Social support scale
20–56
57–63
64–69
70–80
Family work effect
0–2
3–4
5–12

%

Univariate Hazards Ratio

95% CI

85.2
14.8

Comparison group
0.70*

0.51–0.98

34.5
57.5
8.0

Comparison group
1.01
1.69*

0.77–1.31
1.07–2.67

47.1
52.3

Comparison group
1.22

0.88–1.73

53.1
46.9

Comparison group
1.05

0.82–1.35

23.3
29.0
26.8
20.9

Comparison group
1.22
1.03
1.01

0.87–1.71
0.72–1.48
0.69–1.47

27.9
34.5
37.6

Comparison group
0.72
0.86

0.52–0.98
0.64–1.16

*** p < 0.001; ** p < 0.01; * p < 0.05.

DISCUSSION
This study provides further insight into factors influencing
the major impact of RA on social functioning. Forty-two
percent of those employed at entry and still remaining in the
study at the end of 9 years (n = 260) are no longer working.
This rate of leaving the workforce is somewhat higher than
reported in other studies, but is generally consistent with the
belief that more than half of all patients with RA stop

working for pay within 10 years of their diagnosis. The Cox
survival analysis provides a better estimate of work survival
than just the raw percentage, as this methodology takes
censored data into account. The Cox regression analysis
projects a survival rate of 32.4%, again a somewhat lower
rate of survival than in other studies. This estimate may
possibly be more valid as this estimate includes data on all
participants, whereas most other studies report data only for

A

B

Figure 2. A. Kaplan-Meier work survival curve of individuals who were
employed at baseline by age at midpoint of the study. B. Kaplan-Meier
work survival curve of individuals who were employed at baseline by
occupation. C. Kaplan-Meier work survival curve of individuals who were
employed at baseline by days missed from work.
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Table 2. Variables in final model of Cox proportional hazards regression
predicting work survival over a 9 year period (n = 472). Age is at the
midpoint of the study.
Variable
Age

Miss work
Occupation

Category

Hazard Ratios

< 55 yrs
≥ 55 and < 65
≥ 65
Zero days
1 or more days
Management
White collar
Blue collar

Comparison group
1.66***
2.39***
Comparison group
1.42*
Comparison group
1.49**
1.65

95% CI

1.29–2.15
1.43–3.99
1.01–2.06
1.08–2.06
1.13–2.39

*** p < 0.001; ** p < 0.01; * p < 0.05.

those remaining in the study and do not account for
censored cases.
As many other studies have shown17,18,20,32, we found that
age influences work survival, with younger participants
being more likely to continue working than older participants. The consistency of this finding indicates the importance of helping older workers with RA to identify
workplace, family, and financial factors that affect their
decision to leave the labor force and that will enable them to
remain employed longer. It is noteworthy that the average
age of people who stop working at the end of 9 years is 59
(± 10), somewhat younger than an expected retirement age
of 65. However, the oldest age group that is at greatest risk
of leaving work would have been older than 70 by the end
of the study, and these individuals under normal circumstances would not be expected to be employed at that age.
Clinical characteristics such as disease stage, number of
deformed joints, and number of joint groups that flare each
year were not significantly associated with work survival.
Our previous analysis of predictors of work disability in this
sample after 5 years20 showed that number of deformed
joints and joints that flared in the first year of the 5 year
followup predicted work disability. It is possible that clinical
disease factors are more important determinants of
remaining in the work force in the earlier years of the
disease, but their influence becomes less important over
time. The changing importance of clinical factors emphasizes the importance of following participants over longer
periods of time. Most studies of work disability among RA
patients2,4,16 generally do not find that disease severity is
predictive of work disability. Rather, psychosocial factors
and the structure of work are more important in leaving
employment. It is noteworthy that self-reported symptoms
of pain also were not significant in the univariate Cox
regression analysis, so that neither clinical nor perceived
disease status was a factor in work survival in this sample.
A limitation of the study is that we only have clinical information on participants for the first 3 years, and if clinical
data had been available for the duration of the study, these

clinical variables may have emerged as being important.
A self-reported health status measure, number of days
missed from work, was significantly related to work
survival in both the univariate and multivariate Cox regression analyses. Those who experience more time lost from
work in the preceding year were more likely to leave work.
This indicator is an easily observable marker for increased
risk of leaving work and could be a flag for clinicians
concerned with preventing loss of employment for their
patients.
A distinction is made here between clinical disease characteristics reported by physicians and self-reported
measures of health status collected during interviews. This
distinction is based on a biopsychosocial framework that
differentiates the biological dimensions of disease from the
psychosocial dimensions of the disease experience. Two
individuals may have similar levels of clinical disease
severity but very different experience of the disease, which
we term illness33. The findings from this study reinforce the
importance of this distinction in that in the early course of
RA, the biological aspects of arthritis may have greater
influence on work disability, but as the disease course
progresses, illness may grow in importance. Further, the
social context of the experience also will influence employment patterns.
Workplace factors including occupational prestige, selfemployment, physical demands of the work, and working
more than 30 hours predicted work survival in the univariate
analysis, but only occupational prestige remained significant in the final model. These findings emphasize the importance of workplace conditions in work survival and the
relatively greater influence of working conditions on work
survival compared to clinical disease variables. These
results agree with previous studies3,4,15 that type of occupation is important. Having a blue collar job is particularly
difficult, in that having this type of occupation makes a
person with RA 1.65 times more likely to leave the workforce compared to those with a management job. However,
it should be noted that even those with high prestige occupations also experience considerable declines in employment over time. Studies4,14 suggest that control over work
and job autonomy explain why type of occupation is important in predicting work disability. However, these work
characteristics were included in the present analysis and
they did not contribute significantly to the predictive model.
The economy in the United States is changing rapidly as
new types of jobs are being created, and the structure of the
workplace responds to that change. Previous conceptual
models about the workplace and how it influences work
disability need to be challenged and rethought. These indicators of occupational prestige capture an underlying
dimension of work that goes beyond control and perhaps
assesses the intrinsic satisfaction and economic rewards that
higher prestige jobs represent. These and other aspects of
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the occupational structure should be investigated as potential intervention points.
The other important work characteristics predicting work
survival were the number of work days missed during the 2
weeks prior to the interview and the number of hours
worked, although hours worked was only significant in the
univariate analysis. These 2 variables may be indicative of a
gradual withdrawal from the workplace, culminating in
premature departure from the workforce. Individuals with
RA who are absent from work may first try to limit number
of hours, work part-time, and then decide they are no longer
able to work. Workers with RA who miss time from work
because of RA should be identified as being at risk and
helped to identify ways to remain employed.
Several other variables that were expected to be important factors in predicting work survival were not significant,
including sex, income, education, attitudes, social support,
and family work. Sex does not seem to play a role in influencing work disability in this sample, although men were
more likely to drop out of the study than women. Social
class factors measured by income and education also do not
seem to be important, although education is a significant
predictor of work survival in the univariate analysis. Once
occupation enters the analysis, education is not a significant
variable. Occupational prestige, also a measure of social
class, appears to be the factor that is most proximal in the
decision to leave employment.
The participants in the study generally have strong
supportive social networks and perceive that their needs are
being met, as shown by high scores on social support30. The
limited variation in this variable may account for its lack of
importance in the analysis. Finally, desire for paid work and
satisfaction with paid work do not predict work survival.
Perceptions about work and being employed have been
important in previous studies of work disability. Because these
attitudes were measured at baseline their influence on the work
survival may diminish over time as other factors, such as age
and missing time from work, assume greater weight.
Although the study has much strength, there also are
limitations that should be considered. The statistical technique of survival analysis overcomes some of the problems
of subject attrition, yet the issue of bias in the sample should
be recognized. Few differences were found between those in
the final sample and those who dropped out, but there could
be a bias for those who are healthier and those in higher
prestige occupations to remain in the study. Another limitation is the limited amount of physician reported clinical data
available for the analysis and future studies should expand
the number and quality of measures collected on clinical
variables of disease activity and severity to assess the influence of the biological dimension of disease course on social
outcomes. Finally, generalizability of the results is limited to
rheumatology practices.
Our study consists of a fairly large sample of employed

people with RA followed for 9 years. Many variables
assessing the conceptual dimensions of demographic, workplace structure, disease variables, family demands, and
social support were included in the multivariate model to
predict work disability. Only 3 factors significantly
predicted work disability in the survival model: age, occupational prestige, and days missed from work. Although the
model provides important data on identifying those at risk,
it offers limited insight into how to intervene to reduce risk
of work disability for those with RA. Further investigation
of how to reduce risk from the workplace perspective is
warranted, and more intensive qualitative studies are needed
to ascertain how the workplace influences the decision to
leave the workforce.
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