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Abstract
Objective—To explore, using recent data, whether and how risk factors for rheumatoid arthritis
(RA) work disability may differ from previous studies.

Methods—Subjects were 953 individuals with RA from a US cohort who provided data
semiannually over 18 months (years 2002–2005). A nested case–control design was used with
matching on time of baseline data collection. All subjects were employed at baseline; cases were
consistently not employed at followup, whereas controls remained employed. Hierarchical
conditional logistic regression assessed the roles of demographic, RA disease, general health, and
work factors as predictors of work disability. Recursive partitioning and causal modeling procedures
were also used.

Results—Sample characteristics were mean age 51 years, 82% female, and 92% white. Older age
(odds ratio [OR] 1.2, 95% confidence interval [95% CI] 1.1–1.4) and lower income (OR 1.7, 95%
CI 1.0–2.7) predicted work disability, whereas more hours worked (OR 0.9, 95% CI 0.8–0.9) and
preference to work full time (OR 0.2, 95% CI 0.1–0.4) or part time (OR 0.4, 95% CI 0.2–0.6) versus
not to work were protective in the regression analysis. In recursive partitioning analyses, RA disease
factors predicted work disability among older subjects, and functional limitation was the fourth most
important factor. Job physical demand was not a significant or important factor.

Conclusion—In this contemporary data from a large RA cohort, older age, lower income, fewer
working hours, and preference not to work were the risk factors for work disability. The impact of
disease factors was limited to subjects ages ≥56 years. Job physical demand level had little impact.
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Introduction
Work disability is a serious and common outcome for persons with rheumatoid arthritis (RA)
(1–6). In previous studies, age, certain disease-related factors, and the characteristics of
individuals' jobs have consistently been risk factors for RA work disability (1,2,6). However,
changes over the past 10 to 20 years, such as improved pharmaceutical treatment of RA (7),
possibly milder disease course (8), increased workforce participation of older workers (9), and
decreased physical demand of US jobs (10,11) might have affected risk factors for RA work
disability.

In recent studies we have provided evidence on changing patterns in the prevalence of work
disability in people with RA (12–14). Although the prevalence of work disability remains high
at ∼35% over 10 years (13), the rate of disability may be declining from the 50% rate reported
in earlier RA studies (3,13). Risk of work disability among women newly diagnosed with RA
also appears to be declining (12). The purpose of this study was to use recently collected data
to explore whether and how risk factors for RA work disability may differ from previous
studies.

Subjects and Methods
Data source

Data were obtained from the National Data Bank (NDB) longitudinal study of RA outcomes.
NDB participants have rheumatologist-diagnosed RA and reside in the US. Approximately
two-thirds were recruited consecutively from rheumatology practices, 90% of which are
private, and one-third were from pharmaceutical company-sponsored registries. Participants
are added continuously, and 8% per year decline to participate. Data are collected every 6
months by mail or online survey. The Boston University Medical Center Institutional Review
Board granted ethical approval of this study.

Subjects
To be eligible for this study, NDB participants had to complete surveys conducted between
January 2002 and July 2005, because detailed questions about employment were asked then.
Second, they had to be employed during the period the survey was conducted. Because some
individuals participate in surveys on a periodic basis, eligibility also required data provision
over the next 3 surveys following the initial survey in which a participant reported being
employed to ensure complete followup employment data. The survey in which a participant
was employed was the subject's baseline survey, and the next 3 surveys were a subject's first,
second, and third followup surveys. Finally, to avoid so-called “normal” age-related retirement,
participants had to be age 63 years in the first followup survey.

Design
We used a nested case–control design. All subjects were employed at their baseline survey.
Case (work disabled) subjects were not employed in the first followup survey and also in both
subsequent followup surveys. This 12- to 18-month period of work cessation was required to
eliminate short periods of unemployment. Control subjects remained employed in all surveys.

Cases and controls were matched on 2 possible confounding factors: time of subjects' baseline
survey and completeness of data supplied. The time when subjects' baseline survey occurred
varied over a 2-year period, and this could affect employment outcomes. Although we aimed
to include only NDB participants with data over 4 consecutive surveys, to increase sample size
we included those who did not complete the second followup survey, but who had the same
employment status at first and third followup (not employed or employed in both surveys)
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under the assumption that their employment status was the same in all followup surveys.
Examination of the strata formed by these 2 factors revealed that a maximum of 3 controls
were available in all strata, so controls were matched 3:1 to cases.

Variables
Outcome measure—The work disability outcome was consistent not-employed status
across the 3 followup surveys. Employment status at baseline had been based on responses to
3 questions. The first question asked whether subjects' “main form of work” was “unemployed,
paid work, retired, housework, student, or disabled,” and the second question asked subjects
whether they did any amount of employment work. Subjects whose response to the first
question was “paid work” were classified as employed. Subjects whose response to the first
question was “unemployed, retired, housework, student, or disabled,” but who simultaneously
reported doing some amount of employment work, were also classified as employed. In
addition, subjects had to report weekly or monthly work hours to be classified as employed.
This definition of employment is similar to that used in the US Current Population Survey
(15).

Predictor measures—Literature review indicated there were 4 categories of RA work
disability risk factors: demographic, RA disease, general health, and work characteristics (1,
2,6,16). Demographic variables were age, sex, race, marital status, educational attainment, and
personal income from employment. Education was dichotomized at high school versus > high
school education. Personal employment income was dichotomized at the 2004 US median
income for individuals ($25,000) versus greater income (17).

Rheumatoid arthritis disease risk factors noted in the literature and available in our database
were disease duration in years, functional limitation, pain, fatigue, and disease activity joint
count (1,2,6). We also included a measure of RA global severity, and use of an anti—tumor
necrosis factor (anti-TNF) agent based on work presented in a previous study (18). Functional
status was assessed by the Health Assessment Questionnaire (HAQ) (19). Pain and fatigue
were measured using 0–10 scales. Disease activity joint count was measured by the Rheumatoid
Arthritis Disease Activity Scale (20,21). Global RA severity was assessed by the question,
“Considering all the ways your illness affects you, rate how you are doing on the following
scale,” with response measured on a 0 (very well) to 10 (very poor) scale.

General health risk factors were overall health status (excellent, good, fair, and poor),
comorbidities, and depression. Comorbidity was measured by a patient-reported composite
score (range 0–9) comprised of 11 present or past conditions including pulmonary disorders,
myocardial infarction, other cardiovascular disorders, stroke, hypertension, diabetes, spine/
hip/leg fracture, depression, gastrointestinal ulcer, other gastrointestinal disorders, and cancer
(22,23). Depression was measured by the Arthritis Impact Measurement Scale depression items
(24).

Work characteristics included number of hours worked per week, commuting difficulty,
physical demand of a subject's job, self-employment, job type, presence and use of health
insurance or retirement benefits, stressful job (25), co-worker and supervisor support (25), and
preference to work (26). Commuting difficulty was assessed by 1 item with a 0–10 response
scale (27). Job physical demand was assessed by 8 relevant items from a scale used in a US
disability study (28,29). Subjects identified their type of job from 7 types modified from 1990
US Census Bureau occupational classifications (30); these were dichotomized into professional
or managerial jobs versus other types. Stressful jobs were high demand and low control jobs
(25,31). Subjects who responded positively to the question, “My job requires me to keep up
with the pace set by others,” and negatively to the question, “I have a lot of freedom to decide
how to do my work,” had stressful jobs. Coworker and supervisor support were assessed by
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the items, “People I work with are helpful and friendly,” and “My supervisor is
helpful,” (31). Responses to each question were examined singly and in combination.
Preference to work, assessed by the question, “Would you prefer to work full time, part time
or not to work?” (26), was converted to 2 dummy variables, preference to work full time and
preference to work part time, each versus not to work.

Statistical analyses
The sample was characterized using descriptive procedures. Baseline values of case and control
subjects on the predictor variables were then compared using t-test or chi-square procedures.
Baseline values of predictors were used in all analyses.

Multivariable regression analyses—The main analysis was conditional logistic
regression to assess the roles of the independent variables as predictors of work disability (case/
control status). Due to the large number of predictor variables, we constructed preliminary
conditional logistic regression models of the predictors within each of the 4 variable categories.
A final conditional logistic regression model was then constructed, which included variables
that were significant in the preliminary regressions with P values equal to or less than 0.1, as
well as variables generally considered to be important work disability factors, e.g., sex. The
variables were entered in hierarchical fashion; demographic characteristics were entered first,
followed by RA disease characteristics, general health, and finally work characteristics. In the
work variable preliminary model, the level of the overall physical demand of subjects' jobs did
not meet the level of P ≤ 0.1. Since a previous study (34) had shown that subjects with RA in
all types of jobs reported extensive occupational hand use, the score for this single item from
the job physical demand scale was substituted for the overall job physical demand score. It was
significant at P = 0.05 and so was included in the final model.

Classification tree and random forest analyses—Although logistic regression analysis
was our primary method of determining the roles of multiple variables in predicting work
disability, it does not model all possible interactions among predictors, some of which are
unforeseen. Complex interactions among demographic, disease and health, and work
characteristics in relation to RA work disability are likely. Therefore, we used the
nonparametric techniques of recursive partitioning to detect synergistic interactions among the
various risk factors without requiring that interactions be specified in advance (33,34). We
used the R software Rpart, version 3.1-38 (R Foundation for Statistical Computing, Vienna,
Austria) for the construction of classification trees (34,35). Because recursive partitioning is
designed to select important predictors out of a large pool of candidates, a wider variety of
variables than in the conditional logistic regression models was included. Work disability (case/
control status) was the outcome. We also used random forest techniques (R package
RandomForest, R foundation for Statistical Computing) to provide a robust determination of
which variables were most important in predicting work disability across a wide variety of
classification trees for prediction of work disability (36,37).

Causal modeling—In the multivariable regression analyses, the preference to work
variables were each strongly significant (P < 0.0001) in all models. To determine the basis of
these relationships, we hypothesized that the preference to work variables mediated the effects
of demographic, socioeconomic, disease and health, or work factors. We examined 2 pathways
by which this could happen. In the first pathway, demographic and socioeconomic
characteristics influenced work conditions, which in turn influenced preference to work.
Preference to work then mediated the effect of these variables on employment status at
followup. In the second pathway, demographic and socioeconomic characteristics influenced
RA disease and health, which in turn influenced preference to work. As in the first pathway,
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preference to work mediated the influence of these variables on employment status at followup.
We used hierarchical conditional logistic regression analyses to test each pathway.

Results
Sample characteristics

Of 1,088 eligible NDB participants, 953 subjects had complete baseline survey data, and 92%
of these supplied data in all 4 surveys. The sample was predominantly middle-aged (mean age
51 years), female (82%), and white (92%) (Table 1). Mean RA duration was 13 years (range
1–57 years), and the mean HAQ score was 0.8, representing moderate functional limitation
(Wolfe F: personal communication). Two-thirds (66%) of the sample were employed full time,
and 43% held professional or managerial jobs.

On average, 231 cases were 4 years older, less likely to have education beyond high school,
and more likely to have a personal income that was less than or equal to the US median income
than 722 controls (Table 2). Cases had RA for 2 years longer than controls and poorer health,
including greater functional limitation, RA global severity, and more comorbidities. In regards
to employment, cases worked fewer hours per week, had more difficulty in commuting to and
from work, and were less likely to have a professional/managerial job or to prefer to work.

Analyses of multivariable regression
In the preliminary demographic variable regression model, only older age and lower income
significantly predicted work disability (P < 0.0001 for each) (Table 2). However, we also
included sex and education in the final regression model, as each has been a significant risk
factor in several other studies (1,2,6). The RA joint count variable was strongly correlated with
several other disease variables and so was excluded. Of the remaining RA variables, greater
functional limitation (P = 0.0003), RA global severity (P = 0.004), and disease duration (P =
0.1) were included in the final multivariable model. The only significant variable in the general
health preliminary model was poorer health status (P = 0.0007). Significant work
characteristics in the preliminary model were number of hours worked per week (P = 0.0001),
commuting difficulty (P = 0.01), self-employment (P = 0.001), and work preference (P <
0.0001). Professional/managerial job type (P = 0.06) and occupational hand use demand (P =
0.06) were also included in the final model.

In the final regression model, older age and income less than or equal to the US median
increased the odds for work disability in step 1 and continued to do so after all other variables
were entered (odds ratio [OR] 1.2 per 5 years of age, 95% confidence interval [95% CI] 1.1–
1.4, and OR 1.7, 95% CI 1.0–2.7 respectively) (Table 3). Greater functional limitation and RA
global severity increased the odds for work disability when added to age and income in step 2
and continued to predict it when health status was entered in step 3; however, their influence
was diminished when work characteristics were entered in the final step. The work factors of
greater number of hours worked per week (OR 0.9, 95% CI 0.8–0.9) and preference to work
part time (OR 0.4, 95% CI 0.2–0.6) or full time (OR 0.2, 95% CI 0.1–0.4) each decreased the
odds for work disability. Neither occupational hand use demand, nor overall job physical
demand when substituted in the model, were significant.

Analyses of classification tree and random forest
The classification tree with the least error produced splits on only 3 risk factors (age, RA global
severity, and functional limitation) and provided little information. The second tree, which had
an acceptable level of error, split on 3 additional factors (Figure 1). The first split was by age,
<56 years and ≥56 years. Younger subjects were more likely to be employed than older subjects
(83% versus 59%), and in these younger subjects lower income, self-employment, and lower
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job physical demand helped classify work disability cases. In contrast, greater RA global
severity and functional limitation helped to classify work disability cases among older subjects.
In the random forest analysis, age was ranked the most important variable, followed by duration
of RA, number of work hours, functional limitation, and RA global severity (Table 4).

Causal model analyses
In both pathways all variables remained significant when the preference to work-related
variables were entered. Preference to work therefore did not mediate work conditions or RA
and health factors.

Discussion
In these recent data from a US national cohort of subjects with RA, older age and the work-
related factors of lower income from employment, fewer hours worked per week, and
preference not to work predicted work disability in the main analysis using multivariable
regression. Four reviews of the RA work disability literature (1,2,6,16) found that greater
functional limitation and physically demanding jobs were prominent risk factors in almost all
studies. The results from our main analysis therefore differ from most prior studies in that
neither of these factors predicted work disability.

The significance of functional limitation and RA global severity in the hierarchical regression
model was reduced when work-related factors were entered, suggesting their effect was
mediated by the characteristics of subjects' work. This is surprising given the strength of
functional limitation, or other disease variables, in prior studies and raises the possibility that
disease factors are now less prominent due to improved disease status.

However, there are other possible explanations. The first is our use of a work disability
definition that includes any work cessation, irrespective of its cause, e.g., whether attributed
to RA or to early retirement. We used this definition for 3 reasons. First, we wished to make
our results comparable with other US studies, and 2 prominent studies had defined work
disability as any work cessation (3,5). Disease factors were significant predictors of work
disability in both studies. A third prominent study used RA-attributed work cessation as the
outcome (4), and when we used this outcome in our study, disease factors remained significant
in the final regression model. A second reason for using the any work cessation definition is
that although a decision to stop working is likely to be influenced by a person's health (Yelin
E: personal communication), this influence may be partial and not recognized. The any work
cessation definition includes work cessation partly, as well as mostly, due to RA. Finally,
subjects who cite RA as the cause of their work cessation may have more severe disease. So
RA-attributed work disability, as well as definitions such as self-reported disability or Social
Security disability (14), may be defined in part by severe disease. It could be expected then
that disease factors would predict this level of work disability.

Another possible explanation for the lack of significance of disease factors is that functional
limitation and RA global severity are both self-reported measures and therefore subject to
response set bias, e.g., influenced by adaptation to disease. Studies using rheumatologist-
reported clinical indicators like number of disease flares showed such indicators have their
greatest impact on employment early in the disease process (5,12,26). The mean disease
duration of our sample was 13 years, and this could explain the diminished effect of disease
variables in our study. However, Eberhardt et al found that self-reported functional limitation,
measured by the HAQ, was a strong predictor of RA work disability at all lengths of disease
duration (38). Furthermore, the importance of clinical indicators in predicting work disability
was diminished in a cohort recruited in 1998 compared with a cohort recruited in 1987 (12),
which could indicate improved disease status.
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Results of the recursive partition analyses revealed that disease factors have some continuing
influence. Disease duration was ranked as the second most important factor in the random
forest analysis, and functional limitation and RA global severity classified work disability cases
among older subjects and were ranked fourth and fifth in importance.

The lack of predictive capacity of greater job physical demand in our study could be due to
our sample's relatively long mean disease duration. Subjects with the most demanding jobs
may already have stopped working and therefore were not eligible for our sample. The study
by Eberhardt et al suggested that the effect of heavy manual jobs was greatest in the early years
of disease (38). The physical demand of jobs in the US has been declining for some time,
however, and is a possible explanation of reduced prevalence of RA work disability (16).

Older age was the most prominent predictor of work disability. It was significant in the
regression analysis, and ranked first in importance. An interaction between age and RA disease
variables emerged through recursive partitioning analysis, showing that disease severity was
an important determinant of work disability in older subjects. It is not clear why disease factors
were so important among older subjects. We considered the possibility of treatment disparity
(39); however, equal portions of older and younger subjects used an anti-TNF agent.

Other significant predictors of work disability in the regression analysis were lower income,
fewer hours worked per week, and personal preference not to work versus to work either full
or part time. Many studies (40) concur in finding that the structure of work and reduced number
of hours worked increases risk for work disability. Reisine et al found that subjects with RA
who worked <30 hours/week were more apt to stop working and suggested this could indicate
lower work commitment (26). In our study, number of hours worked was ranked third in
importance in the random forest analysis.

Reisine et al were the first to assess preference to work, and they also found it predicted which
subjects became work disabled (26). The causal modeling analyses indicated that neither the
conditions of subjects' jobs nor their degree of disease severity affected their preference to
work. Although preference not to work was significant in the regression analysis, it was ranked
low in importance by the random forest analysis, probably because few subjects preferred not
to work.

Our data suggest that older patients may be particularly vulnerable to the effects of disease on
employment. Employment maintenance among older workers is an increasingly important
goal, both for individuals and society (11). Our results suggest that reducing employment hours
is not an effective employment maintenance strategy, most likely due to its impact on income.
Two prior studies (5,25) found self-employment was associated with work retention. However,
in our study it was not significant in the regression analysis. The classification tree analysis
may offer an explanation of this discrepancy; self-employment predicted work disability only
when it was combined with low job physical demand. Low job physical demand could be a
marker for minimal work effort capacity, and if so, self-employment is effective only when
the individual is capable of making a substantial work effort.

Strengths of our study are availability and use of recent data from a US national cohort of
patients with rheumatologist-diagnosed RA and detailed assessment of employment
information. Furthermore, we used several different methods of analysis, and this has provided
a more complete picture of the relative importance of the risk factors, as well as information
about the basis of work preference.

The generalizability of our findings may be restricted because our sample is not representative
of all persons with RA. One-third of NDB participants are from pharmaceutical registries.
Registry subjects were more likely to be male (23% versus 16%), have shorter disease duration
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(12 versus 14 years), have greater functional limitation (mean HAQ score 0.9 versus 0.8), and
less likely to have a professional/managerial job (38% versus 46%) than non-registry subjects.
However, the difference in the proportion of registry subjects among cases and controls (34%
versus 31%) was quite small. About 12% of NDB participants were not eligible for this study
because they fill out short questionnaires containing no questions about employment. These
individuals were less likely to be white (84% versus 89%), married (68% versus 73%), or have
education beyond high school (45% versus 61%) than subjects. Participants (n = 3,680) who
supplied data on an irregular basis were 1 year younger, more likely to be male (22% versus
18%) or nonwhite (90% versus 92%), and had 1 year shorter disease duration than 1,088 eligible
participants. Our sample was not population based. Subjects were more often white and had
higher educational attainment than the US population. Consequently, persons with physically
demanding jobs were probably under-represented in our sample.

In summary, the results of these recent data from a US national cohort differ from previous
studies in that neither disease factors nor job physical demand were significant risk factors for
RA work disability in the main analysis. Disease factors were important risk factors in
alternative analyses, however, especially among older subjects. Older age, lower income from
employment, fewer hours worked per week, and preference not to work were the significant
risk factors for work disability in the main analysis.
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Figure 1.
Classification tree of employment status at followup. Boxes are final nodes. The top number
is number of subjects, and the bottom number is the percentage is the dominant proportion; E
= employed; NE = not employed; * = personal income from employment, range 0–1 where 1
= ≤ US median income; † = status considering all RA effects, where higher score = poorer
status; ‡ = Health Assessment Questionnaire (HAQ) measure of functional limitation, where
higher scores = greater limitations.
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Table 1
Sample characteristics at baseline (n = 953)*

Characteristic Full sample

Age, mean ± SD years 51 ± 9

Women 82

White 92

More than high school education 72

Personal income from employment ≤$25,000† 50

RA duration, mean ± SD years 13 ± 10

Functional limitation, mean ± SD HAQ score‡ 0.8 ± 0.6

RA global severity, mean ± SD§ 3.0 ± 2.3

Use anti-TNF agent 48

Number of comorbidities, mean ± SD 1.0 ± 1.4

Employed full time 66

Professional/managerial job 43

Prefer to work full time 42

Prefer to work part time 42

Prefer not to work 16
*
Values are the percentage unless indicated otherwise. RA = rheumatoid arthritis; HAQ = Health Assessment Questionnaire; anti-TNF = anti–tumor

necrosis factor.

†
US median.

‡
Range 0–3, where 0 = no limitation.

§
Status considering all effects of RA illness. Range 0–10, where 0 = very well and 10 = poor.
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Table 2
Risk factors for work disability: comparison of work disability in cases and controls, and ORs (95% CIs) in
preliminary regression models*

Risk factor
Cases

(n = 231)
Controls
(n = 722)

Preliminary model,
OR (95% CI)

Demographic n = 933

 Age, mean ± SD years 54 ± 8 50 ± 8† 1.3 (1.2–1.5)‡

 Women 85 81 0.9 (0.6–1.4)

 White 94 92 1.4 (0.7–2.5)

 Married 76 73 1.0 (0.7–1.4)

 More than high school education 63 75† 1.3 (0.9–1.8)

 Personal income from employment ≤$25,000§ 69 44† 2.8 (1.9–4.0)¶

RA disease n = 860

 Duration 15 ± 9.9 13 ± 9.4† 1.1 (0.9–1.2)#

 Functional limitation, mean ± SD** 1.0 ± 0.7 0.7 ± 0.6† 1.9 (1.3–2.6)¶

 RA global severity, mean ± SD†† 3.8 ± 2.6 2.7 ± 2.2† 1.1 (1.0–1.3)¶

 Pain, mean ± SD 4.0 ± 2.7 3.2 ± 2.6† 1.0 (0.9–1.1)

 Arthritis activity, mean ± SD 4.7 ± 2.7 3.8 ± 2.7† 1.0 (1.0–1.1)

 Fatigue, mean ± SD 4.6 ± 2.9 3.9 ± 2.8† 1.0 (0.9–1.0)

 Stiffness ≥1 hour 27 17† 1.0 (0.9–1.2)

 Use anti-TNF agent 46 49 0.9 (0.6–1.3)

General health n = 759

 Number of comorbidities, mean ± SD 1.2 ± 1.4 0.9 ± 1.4† 1.0 (0.9–1.2)

 Depression, mean ± SD 2.5 ± 1.9 2.1 ± 1.5† 1.0 (0.9–1.2)

 Fair or poor health status 48 29† 1.7 (1.2–2.2)¶

Work n = 820

 Hours worked/week, mean ± SD 29 ± 16 37 ± 13† 0.9 (0.8–0.9)‡‡

 Commuting difficulty, mean ± SD 4.8 ± 5.2 3.7 ± 4.1† 1.1 (1.0–1.1)¶

 Job physical demand, mean ± SD 0.8 ± 0.4 0.9 ± 0.4 0.6 (0.4–1.1)

 Job hand demand 0.7 (0.5–1.0)

   None/little 8 3†

   Some 21 16

   A lot 71 81

 Stressful job 23 19 1.4 (0.9–2.3)

 Professional/managerial job 30 48† 0.7 (0.5–1.0)

 Health or retirement benefits (versus none)

   Either 16 16 1.3 (0.7–2.3)

   Both 44 60 1.0 (0.6–1.7)

 Coworker/supervisor support most or all the time 72 73 0.9 (0.6–1.4)

 Work preference (versus not working)

   Part time 43 42 0.3 (0.2–0.5)¶

   Full time 21 46† 0.2 (0.1–0.3)¶

*
Values are the percentage unless otherwise indicated. OR = odds ratio, 95% CI = 95% confidence interval; RA = rheumatoid arthritis; anti-TNF = anti–

tumor necrosis factor.
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†
P ≤ 0.05

‡
Per 5 years; P ≤ 0.10.

§
US median.

¶
P ≤ 0.10.

#
Per 5 years.

**
Health Assessment Questionnaire score, range 0–3, where 0 = no limitation.

††
Status considering all effects of RA illness. Range 0–10, where 0 = very well and 10 = poor.

‡‡
Per 4 hours. P ≤ 0.10.
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Table 3
Results of the hierarchical conditional logistic regression predicting work disability (n = 772)*

Step

Variable 1 2 3 4

Age, per 5 years 1.3 (1.2–1.5) 1.3 (1.2–1.5) 1.3 (1.2–1.5) 1.2 (1.1–1.4)

Sex 0.9 (0.6–1.4) 0.8 (0.5–1.3) 0.8 (0.5–1.3) 1.0 (0.6–1.8)

Education 1.3 (0.9–1.8) 1.2 (0.9–1.8) 1.2 (0.9–1.7) 1.1 (0.7–1.7)

Personal income from employment ≤$25,000 2.7 (1.9–3.9) 2.4 (1.7–3.5) 2.4 (1.6–3.4) 1.7 (1.0–2.7)

Disease duration, per 5 years 1.0 (0.9–1.1) 1.0 (0.9–1.1) 1.0 (0.9–1.2)

HAQ functional limitation score 1.5 (1.1–2.0) 1.4 (1.0–1.9) 1.2 (0.8–1.7)

RA global severity† 1.1 (1.0–1.2) 1.1 (1.0–1.2) 1.1 (0.9–1.2)

General health status 1.2 (0.9–1.6) 1.2 (0.8–1.7)

Hours worked/week, per 4 hours 0.9 (0.8–0.9)

Occupational hand demand 0.8 (0.7–1.1)

Commuting difficulty 1.0 (0.9–1.1)

Self-employment 1.5 (0.9–2.4)

Professional/managerial job 0.8 (0.5–1.2)

Prefer to work part time‡ 0.4 (0.2–0.6)

Prefer to work full time‡ 0.2 (0.1–0.4)

*
Values are the odds ratio (95% confidence interval). HAQ = Health Assessment Questionnaire; RA = rheumatoid arthritis.

†
Measure of overall effect of rheumatoid arthritis

‡
Versus preference to not work.
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Table 4
Importance of risk factors for work disability: results of random forest analysis*

Variable† Decrease in Gini index‡ Importance rank§

Age 54.04 1

RA duration 39.94 2

Hours worked/week 35.77 3

HAQ score 32.97 4

RA global severity 30.05 5

Job physical demand 26.77 6

Commuting difficulty 25.78 7

Health status 11.43 9

Prefer to work full time 11.11 10

Income 10.07 11

Education 7.48 12

Prefer to work part time 7.24 13

Professional/managerial job 7.22 14

Self-employment 6.56 15

Sex 4.15 19
*
RA = rheumatoid arthritis; HAQ = Health Assessment Questionnaire.

†
From the hierarchical conditional logistic regression. High school education or less; personal income from employment ≤$25,000; HAQ measure of

functional limitation; measure of overall effect of rheumatoid arthritis; excellent, good, fair, poor health; preference to work part or full time vs. not
working.

‡
Evaluates how discrimination into employed vs. unemployed categories degrades when a predictor is removed from classification trees in the random

forest; larger decreases imply better discrimination when that variable is used.

§
Variables not shown: race, marital status, comorbidities, stressful job, use of an anti-tumor necrosis factor agent.
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