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Abstract
Objective—To estimate the national prevalence of arthritis-attributable work limitation (AAWL)
among persons ages 18–64 with doctor-diagnosed arthritis and examine correlates of AAWL.

Methods—Using the 2002 National Health Interview Survey, we estimated the prevalence of
AAWL (limited in whether individuals work, the type of work they do, or the amount of work they
do) and correlates of AAWL in univariable and multivariable-adjusted logistic regression analyses.
Survey data were analyzed in SAS and SUDAAN to account for the complex sample design.

Results—A total of 5.3% of all US adults ages 18–64 reported AAWL; in this age group, AAWL
is reported by ~30% of those who report arthritis. The prevalence of AAWL was highest among
people ages 45–64 years (10.2%), women (6.3%), non-Hispanic blacks (7.7%), people with less than
a high school education (8.6%), and those with an annual household income <$20,000 (12.6%).
AAWL was substantially increased among people with arthritis-attributable activity limitations
(multivariable-adjusted odds ratio [OR] 9.1, 95% confidence interval [95% CI] 7.1–11.6). The
multivariable-adjusted likelihood of AAWL was moderately higher among non-Hispanic blacks (OR
1.6, 95% CI 1.2–2.3), Hispanics (OR 1.8, 95% CI 1.2–2.6), and people with high levels of functional/
social/leisure limitations (OR 1.8, 95% CI 1.4–2.3) and was decreased among those with a college
education (OR 0.6, 95% CI 0.4–0.8).

Conclusion—AAWL is highly prevalent, affecting millions of Americans and one-third of adults
with doctor-diagnosed arthritis. Findings suggest the need for more targeted research to better
understand the natural history, success of interventions, and effects of policy on AAWL. Public health
interventions, including self-management education programs, may be effective in countering
AAWL.
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INTRODUCTION
As the leading cause of disability among US adults (1), affecting ~43 million people, arthritis
can have serious impact on the physical, social, and functional aspects of one’s life (2).
Arthritis-attributable work limitation (AAWL) is an important component of the larger picture
of arthritis disability, reflecting social and economic impacts such as absenteeism, reduced
productivity, work loss, and lower income (3,4). Because effective, but underused,
interventions exist for arthritis management, characterizing AAWL in the working-age
population offers great potential for developing targeted interventions that can benefit affected
individuals and society as a whole.

Some studies have examined work limitation among people with specific rheumatic conditions.
For example, work limitation/disability among individuals with rheumatoid arthritis (RA) has
been estimated between 51–60% (5) and as high as 90% in one longitudinal study (6). Rates
of work withdrawal among those with ankylosing spondylitis have been estimated to be 3.1
times higher than in the general population (7). However, although condition-specific estimates
are useful, a more complete picture of work limitation across the entire spectrum of arthritis
in the general population is necessary for an appropriate and more complete public health
perspective. This perspective is reflected in Healthy People 2010 objective 2-5b, which aims
to “reduce the proportion of people with doctor-diagnosed arthritis who are limited in their
ability to work for pay due to arthritis” (8).

To address this objective, the 2002 National Health Interview Survey (NHIS) introduced a
question attributing work limitation specifically to arthritis or joint symptoms among people
self reporting doctor-diagnosed arthritis (hereafter called arthritis). Preliminary analyses of
these data found differences in the prevalence and impact of arthritis by racial/ethnic groups,
including AAWL (2). The purpose of the present study was to further elaborate on these initial
findings by estimating the US prevalence and examining correlates of AAWL among adults
ages 18–64 with arthritis.

PATIENTS AND METHODS
Data source

Data were obtained from the 2002 NHIS, an ongoing, multistage probability survey conducted
annually by personal standardized interview in English or Spanish and administered to a
nationally representative sample of the US civilian, noninstitutionalized population (9). The
2002 NHIS Sample Adult Core questionnaire (10), from which our sample was drawn, was
administered to 31,044 individuals ages ≥18 years; the survey response rate for this component
was 74.3% (10).

To be included in the analysis, respondents had to be between the ages of 18 and 64 years, the
traditional working lifespan. Individuals were excluded if their responses were given by proxy
or if status was unknown or missing for the following variables: arthritis status, joint symptoms,
work status, or AAWL. Respondents were also excluded if they reported their work status as
working, but not for pay, at a job or business; these individuals were considered to be volunteers
and, therefore, not appropriate for the AAWL question, which sought information on work for
pay (Figure 1).
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Variables examined in the analysis are described below. Potential factors associated with
AAWL were identified by reviewing the arthritis work limitation literature to determine factors
that have been observed, or conceptualized, to be associated with AAWL.

Definition of variables
Arthritis and arthritis-attributable work limitation—The preamble to the NHIS arthritis
questions section states: “The next questions refer to your joints. Please do NOT include the
back or neck.” Respondents were considered to have arthritis if they answered yes to the
question: “Have you EVER been told by a doctor or other health professional that you have
some form of arthritis, rheumatoid arthritis, gout, lupus, or fibromyalgia?” This question was
developed through consultation with arthritis epidemiology experts and cognitive testing by
the Centers for Disease Control and Prevention to measure the burden of arthritis and related
conditions in population-based surveys. Currently, the question is used in the NHIS and
Behavioral Risk Factor Surveillance System and for the Healthy People 2010 arthritis
objectives (11,12). Among those with arthritis, respondents were considered to have AAWL
if they answered yes to the following question: “In this next question we are referring to work
for pay. Do arthritis or joint symptoms now affect whether you work, the type of work you do,
or the amount of work you do?”

Demographics—Demographic variables examined included age (18–24, 25–44, and 45–64
years), sex, race/ethnicity (non-Hispanic white, non-Hispanic black, Hispanic, and non-
Hispanic other/multiple race), annual household income (<$20,000, ≥$20,000, and unknown),
body mass index (BMI; calculated from self-reported weight and height [weight in kg/height
in m2], categorized as underweight [<18.5], normal [18.5–24.9], overweight [25.0–29.9], and
obese [≥30]), and education (high school or less, high school graduate, some college, and at
least college [college graduate or higher]).

Physical activity—To determine levels of self-reported leisure-time physical activity,
respondents were asked to describe how often they participate in vigorous activities for at least
10 minutes and light or moderate activities for at least 10 minutes. Responses were classified
into 3 standard categories: inactive (no leisure-time activity), insufficient (some activity but
not meeting recommendations), and recommended (≥3 days of vigorous activity for ≥20
minutes per session or ≥5 days of moderate activity for≥30 minutes per session) levels of
activity per federal guidelines for the general population (13,14).

Comorbid conditions—Respondents were queried regarding the presence of 26 discrete
chronic co-conditions (angina, asthma, cancer, cataracts, chronic bronchitis, congestive heart
failure, diabetes, diabetic retinopathy, emphysema, glaucoma, hearing difficulties, heart attack,
heart disease [not otherwise listed], high cholesterol, hypertension, hyper- and hypothyroidism,
irritable bowel syndrome, kidney problems [not including kidney stones], macular
degeneration, multiple sclerosis, neuropathy, Parkinson’s disease, stroke, ulcers, and vision
problems), which were coded dichotomously and summed to create a continuous summary
variable representing none to ≥6 conditions. Back pain or neck pain (within the past 3 months)
and both recurring pain (in the past 12 months) and anxiety/depression (self-reported frequent
anxiety/depression in the past 12 months) were examined as independent comorbidities and
were not included in the summary variable.

Nonwork limitations—Nonwork limitations were assessed in 3 separate domains: arthritis-
attributable activity limitation, specific functional limitations, and social/leisure limitation.
People were categorized as having arthritis-attributable activity limitation if they had arthritis
and indicated that arthritis or joint symptoms caused any limitation in any usual activities. The
9 specific functional activities assessed were grasp or handle small objects, lift or carry
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something as heavy as 10 pounds, push or pull large objects, walk one-quarter of a mile, walk
up 10 steps, stand for 2 hours, sit for 2 hours, stoop/bend/kneel, or reach over one’s head.
Individuals reporting any task as “very difficult” or “can’t do” were classified as having a
functional limitation. Similarly, social/leisure limitation was determined by any “very
difficult” or “can’t do at all” response to questions regarding 1) going out to events, movies,
or shopping; 2) visiting friends, attending meetings, parties, going to clubs; and 3) relaxing at
home or for leisure. A composite variable, functional/social/leisure limitation, was created to
represent limitation in any of the functional or social/leisure activities. These functional/social/
leisure limitations were not specifically attributable to arthritis.

Arthritis-related variables—Respondents with arthritis who reported joint symptoms in
the past 30 days were asked to rate the average severity of their joint pain during that time on
a scale from 0 to 10, where 0 is no pain or aching and 10 is pain or aching as bad as it can be,
and to identify which joints were affected. Severe pain was defined as a pain level ≥7. Affected
joints were collapsed into 5 categories: none, lower extremity, upper extremity, unspecified,
or more than 1 site. People reporting no joint symptoms were assigned to the “none” category
for each of these 2 variables.

Work status and disability payments—Information on work status and disability
payments, available in the NHIS Person File, was linked to the records in the Sample Adult
Core. Work status was determined by asking respondents whether, in the past week, they had
1) worked for pay at a job or business, 2) been employed with a job or business but not at work
(e.g., on scheduled leave), 3) worked but not for pay at a job or business (e.g., volunteered),
4) looked for work, or 5) did not work and did not look for work. Based on exploratory analysis,
work status was categorized as either working (response categories 1 or 2) or not working
(response categories 4 or 5); category 3 (volunteers) was excluded. Respondents were
considered to have received disability payments if they answered yes to receiving social
security, railroad retirement, or Supplemental Security Income as a disability benefit or to
receiving any other disability pension in the past year.

Health care access and utilization—Variables representing health care access were
constructed from questions linked from the NHIS Person File. Individuals responding no to a
dichotomous question on the presence or absence of health insurance were classified as not
covered, including those with only Indian Health Service (as classified in Health, United States)
(10,15). Individuals responding yes were categorized as having public, private, or a
combination of any public and any private insurance. Number of office visits, a measure of
health service utilization, was determined from responses to a question regarding the number
of visits with health care professionals concerning one’s own health in the past year (excluding
hospitalizations, emergency room or home visits, and telephone calls). Responses were
collapsed into 2 categories: 0–7 visits and ≥8 visits.

Statistical analysis
The sampling weights created by the NHIS for the Sample Adult Core were applied in all
analyses to generate nationally representative population estimates. Analyses were conducted
using SAS software, version 9 (which includes complex survey design procedures) (16) and
SUDAAN (17). Age-adjusted prevalences were generated in SUDAAN and the remaining
analyses were conducted in SAS; all standard error estimates were adjusted for the complex
survey design of the NHIS. Estimates considered unstable (i.e., having a relative standard error
[RSE] >30%) do not meet minimum reliability criteria and are not reported in the tables.
Estimates considered potentially unreliable (RSE between 20% and 30%) are reported and
have been flagged as such in tables and footnotes.
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Construct validity
Because this analysis examined a newly developed question on work limitations attributable
to arthritis, the construct validity (known groups validity method) of the question was examined
among an a priori selection of variables that were expected to reflect greater limitations, less
employment, and generally less favorable findings among people with AAWL compared with
those without AAWL. Study findings supported a priori hypotheses regarding the relationship
of AAWL status with physical and demographic variables, providing evidence for construct
validity for AAWL in this study. For example, 80.3% of people reporting AAWL also
responded yes to arthritis-attributable activity limitation, whereas only 18.4% of those without
AAWL indicated arthritis-attributable activity limitation. Among other features, individuals
with AAWL also reported greater median joint pain (8.0 versus 5.4 on a 0–10 scale), more
affected joints on average (5.0 versus 2.2), and consistently more limitations in both the social/
leisure domain (19.6% versus 2.8%) and the functional domain (67.0% versus 20.7%). In
addition, individuals with AAWL had much lower workforce participation compared with
those without AAWL (42.3% versus 73.7%). A higher percentage of respondents with AAWL
reported not working all of the previous year (44.0% versus 18.1%) and self identified as not
working due to generic disability (62.8% versus 25.6%) compared with those without AAWL.

Descriptive analyses
Once construct validity was satisfied, the descriptive analysis served 2 purposes: to estimate
the prevalence of AAWL and to characterize the sample. Population prevalence of AAWL was
estimated and age adjusted using the projected 2000 standard population (18). All respondents
were included in the denominator for population prevalence estimates, including individuals
with chronic joint symptoms (joint symptoms that began at least 3 months ago in the absence
of arthritis). To determine what characteristics were associated with AAWL, we first stratified
adults with arthritis by reported AAWL status. The prevalence of additional demographic,
physical, health-related, and employment characteristics was then estimated by AAWL status
with proportions and 95% confidence intervals (95% CIs).

Regression analyses
To identify potential correlates of AAWL, the relationship between selected variables and
AAWL was estimated in age-adjusted logistic regression models with odds ratios (ORs) and
95% CIs. A complete case analysis method, in which all respondents had complete information
for all variables of interest, was used for modeling. We tested for interactions between arthritis-
attributable activity limitations and both functional/social/leisure limitations and employment
status in association with AAWL, using a significance criteria of P = 0.05.

Forward stepwise logistic regression was then conducted to identify variables to be included
in the multivariable model, with all variables analyzed in the univariable analyses considered
for inclusion. Variables were determined to be significantly associated with AAWL at P ≤
0.20. Highest educational attainment, marital status, and anxiety/depression did not meet the
minimum significance criterion; however, they were included in the final multivariable model
because each has been previously reported to be a significant risk factor for AAWL.
Multivariable ORs and 95% CIs were estimated in a model that included the variables that
were significant in the stepwise forward regression procedure and the 3 variables that were
significant in previous reports. The multivariable analysis was limited to people for whom there
was complete information for all variables of interest.

RESULTS
Population prevalence estimates (Table 1) show that 5.3%, or 6.9 million US adults between
the ages of 18 and 64 years report AAWL. AAWL was more common in older age groups and
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age-adjusted AAWL prevalence was higher among women, non-Hispanic blacks, and
individuals with lower education and income. Among those with arthritis, AAWL was reported
by 29.5%, or nearly 1 in 3.

The distributions of potentially associated characteristics are shown in Table 2 (unweighted n
= 3,586); variables relevant to construct validity have been flagged here. In univariable models
(Table 2), all characteristics were associated with AAWL except age, sex, insurance status,
BMI (overweight), and marital status (married). In the multivariable analysis, there was a strong
and highly significant association between arthritis-attributable activity limitations and AAWL
(OR 9.1, 95% CI 7.1–11.6). AAWL was moderately higher (and statistically significant) among
non-Hispanic blacks (OR 1.6), Hispanics (OR 1.8), those with an unknown income (OR 2.1),
and those with functional/social/leisure limitations (OR 1.8) or recurring pain (OR 1.7). Four
groups were significantly less likely to report AAWL: people with at least a college education
(OR 0.6), those with an annual household income ≥$20,000 (OR 0.7), those rating their health
as good to excellent (OR 0.7), and women (OR 0.8).

DISCUSSION
Arthritis affects ~21% of all US adults ≥18 years of age and roughly 18% of adults, or 23.4
million, between the ages of 18 and 64. Of those with arthritis in this age group, almost 30%
report AAWL, corresponding to 5.3% of the adult population (almost 6.9 million people).
Overall, people with AAWL had multiple indicators of poor physical health and function (e.g.,
high BMI, joint and other pains, physical limitations in multiple domains, and frequent doctor’s
office visits), demonstrating considerable burden in those with AAWL. Notably, this burden
seems to fall disproportionately on nonwhite minority groups. Jordan states that racial and
ethnic differences in health status may reflect complex relationships between socioeconomic
status, ethnicity, and biologic and lifestyle factors (19). While the reasons for these differences
are not understood, language barriers and use of health care services may contribute (20).
Differences in impact may also reflect racial/ethnic differences in type of work activity (2).

AAWL status was independent of site of joint pain (e.g., upper versus lower extremity). This
finding may be surprising to readers; however, a recent study by Allaire et al examining
occupational hand use among a cohort of employed people with rheumatoid arthritis (RA)
found that 83% of the sample reported extensive occupational hand use and that extensive hand
use was required across all types of jobs (21). These authors note that occupational hand use
is increasing due to increased computer work. The results of our study may reflect the potential
problem for people with arthritis in the hand(s) (e.g., RA, osteoarthritis of the hand) across job
sectors.

Research has demonstrated several consistent risk factors for work disability among individuals
with musculoskeletal conditions. Among correlates of AAWL examined here, educational
attainment (except having at least a college degree) was not found to be significant in the
multivariable model, a contrast to some previous findings (22–24) but not surprising given the
mixed importance of education in a recent overview of studies examining work disability in
patients with RA (6). The lack of significance of health insurance status also contradicts
previous results (22) whereas the importance of higher levels of joint pain is consistent with
other studies (23,24). The association of functional limitations (23,25,26) and the receipt of
disability payments (27) with AAWL in this study was also consistent with previous results.

Differences observed between results of this and previous studies may be explained in part by
differences in sample (e.g., nationally representative versus clinic patients, and condition-
specific estimates versus our wider arthritis definition). Our case-finding question derives from
the original definition of arthritis and other rheumatic conditions as defined by the National
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Arthritis Data Workgroup with the intent to separate the major musculoskeletal conditions into
more manageable categories and to avoid “orphaning” rheumatic conditions (e.g., lupus,
fibromyalgia) that would otherwise be omitted as not clinical arthritis (2).

The findings of this study are subject to at least 4 limitations. First, data were from self reports
of survey participants and may be subject to recall bias. Also, the presence of arthritis was not
confirmed by a health care provider; however, this case-finding question appears valid for
public health surveillance purposes (28,29). We adjusted for the presence of depression, pain,
and other conditions in the multivariable analysis with dichotomous variables derived from
self report (rather than from standardized, diagnostically oriented instruments) because the
purpose of including these variables was to statistically control for these conditions, and not
to identify them as clinical cases. Second, particularly for individuals with comorbid
conditions, it may be difficult to attribute one’s work limitation to one specific condition
accurately. Third, the work limitation case-finding question asks if arthritis or joint symptoms
affect whether a person works, as well as the amount or type of work a person does. The wording
of this question does not allow us to separate respondents with AAWL who could not work
from those who continued to work but with modifications to the amount or type. In addition,
we could not determine whether the factors associated with AAWL may be different for each
of these groups, and constraints of the survey data did not allow for an examination of
employment type. Finally, cross-sectional data cannot be used to infer causation, and therefore
we cannot determine the temporal sequencing of arthritis and work limitation.

Strengths of this study include use of a data source sufficiently large enough to allow adjustment
for potential confounders and to enable us to develop US national prevalence estimates for
AAWL. The 6.9 million prevalence estimate reported in this article differs from an earlier
report of 8.2 million (2) because more conservative inclusion criteria were used (Figure 1).
Results can therefore be used as a benchmark for future prevalence estimates to monitor
progress toward Healthy People 2010 (8) and other public health goals. Also, individuals with
chronic joint symptoms may have undiagnosed arthritis; therefore, because those individuals
were included in the denominator of our prevalence estimates, our estimates are likely
conservative.

Past studies of rheumatic diseases have suggested that primary prevention of work disability
may be more effective than interventions after job loss or work disability has occurred (26,
30,31), implying a need for ways to identify those at risk of work disability in order to offer
timely interventions. Characteristics associated with AAWL in this study suggest places to
start. Once individuals have been identified, however, programs exist to address job retention
(26,32). In a recent study, a vocational rehabilitation program provided to employed patients
with rheumatic diseases who were at risk for job loss was shown both to delay and reduce job
loss (33), while other research has explored the success of behavioral coping in relation to
employment participation and productivity (7,34).

Concurrently, the role of early diagnosis and appropriate medical and self management remains
strong, as does the role of public health in educating individuals with arthritis and AAWL and
in promoting appropriate self management. Current evidence-based arthritis self-management
programs include the Arthritis Foundation Self-Help Course, the Arthritis Foundation Exercise
Program (formerly PACE), and the Arthritis Foundation Aquatics Program. Each of these
programs have been shown to be effective in reducing physical and functional limitations,
decreasing pain, and delaying disability due to arthritis (35), which may contribute to AAWL.
Offering an arthritis-specific self-management program in the corporate disease management
setting has been shown to be effective in reducing pain, physician visits, and health care costs
per patient with arthritis (36).
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In addition, reducing the personal and societal financial impact of AAWL is an important but
unstated goal of most discussions. Many individuals who are medically unable to work receive
Social Security or other public benefits, and with less than 0.005% of Social Security recipients
of working age leaving the program to take a job each year (37) and only 3–4% of all
beneficiaries with arthritis-related disability ever leaving the program (25), it is in the best
financial interest of the patient and the public to identify and develop appropriate
accommodations and interventions for AAWL. Estimates vary, but between 79% and 84% of
the disabled population in general express a desire to be working (22,38). Because arthritis and
various other disabilities increase with age, the population is aging, and arthritis currently ranks
as the most prevalent cause of disability, the work status of people with arthritis has
considerable implications for business and the national economy, especially as indirect costs
of arthritis have been estimated at $35.1 billion (39). Moreover, protecting workers from
disability, injury, and prolonged negative effects of illness makes simple social and economic
sense (40).

As stated elsewhere, service provision and policy improvements related to work disability
resulting from chronic health conditions will benefit from additional research (21). Possible
future research questions relevant to public health and arthritis management include: What
work are people with arthritis unable to do? Which groups are more affected and why? How
can interventions for these groups be tested, targeted, delivered? There is evidence for the value
of interventions that prevent work limitation from occurring (26,30,31) and that rehabilitate
workers (33,41), therefore both could be explored in relation to delivery of interventions. A
longitudinal study is also called for to distinguish the temporal sequence of AAWL and
associated limitations.

The Centers for Disease Control and Prevention and state-based arthritis programs strive to
prevent functional limitation and disability among individuals with arthritis, and describing
and addressing work limitation are important components of that goal. This initial
characterization of AAWL will aid in informing research and the development and evaluation
of interventions to decrease work limitation experienced by individuals with arthritis.
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Figure 1.
Selection of study population for Table 2 (complete case analysis unweighted n = 3,586). NHIS
= National Health Interview Survey; AAWL = arthritis-attributable work limitation.
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Table 1

National US population prevalence (weighted) and 95% confidence intervals (95% CIs) of arthritis-attributable
work limitation, crude and age adjusted*

No. in 1,000s Crude prevalence (95% CI) Age-adjusted prevalence (95% CI)

Total (age 18–64) 6,884 5.3 (5.0–5.7) 5.3 (5.0–5.7)

Age, years

 18–24 210 1.0 (0.6–1.5)† —

 25–44 1,910 3.1 (2.8–3.5) —

 45–64 4,765 10.2 (9.4–11.0) —

Sex

 Male 2,739 4.3 (3.9–4.9) 4.3 (3.9–4.9)

 Female 4,146 6.3 (5.8–6.9) 6.3 (5.8–6.8)

Race/ethnicity

 Non-Hispanic white 4,955 5.4 (5.0–5.9) 5.2 (4.7–5.6)

 Non-Hispanic black 1,057 6.9 (6.0–8.0) 7.7 (6.8–8.8)

 Hispanic 567 3.7 (3.0–4.5) 4.7 (3.9–5.7)

 Non-Hispanic other 306 4.3 (3.2–6.0) 5.0 (3.6–6.8)

Education

 High school or less 1,504 8.4 (7.3–9.6) 8.6 (7.5–9.8)

 High school graduate 2,332 6.4 (5.7–7.2) 6.2 (5.5–7.0)

 Some college 1,467 5.4 (4.6–6.2) 6.3 (5.4–7.2)

 At least college 1,582 3.3 (2.9–3.8) 3.2 (2.9–3.7)

Annual household income

 <$20,000 2,108 10.6 (9.5–11.8) 12.6 (11.4–13.9)

 ≥$20,000 4,423 4.3 (3.9–4.7) 4.2 (3.8–4.6)

 Unknown 353 6.3 (4.6–8.4) 5.9 (4.3–8.1)

*
Based on projected US Bureau of the Census 2000 population (18) and stratified by 4 age groups: 18–34, 35–44, 45–54, and 55–64.

†
Potentially unreliable, based on an estimate with relative standard error of 20–30%.

Arthritis Rheum. Author manuscript; available in PMC 2010 May 24.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

THEIS et al. Page 13

Ta
bl

e 
2

Pr
ev

al
en

ce
 o

f a
rth

rit
is

-a
ttr

ib
ut

ab
le

 w
or

k 
lim

ita
tio

n 
(A

A
W

L)
 a

nd
 u

ni
va

ria
bl

e 
an

d 
m

ul
tiv

ar
ia

bl
e-

ad
ju

st
ed

 o
dd

s r
at

io
s (

O
R

s)
 a

nd
 9

5%
 c

on
fid

en
ce

 in
te

rv
al

s
(9

5%
 C

Is
) o

f a
ss

oc
ia

tio
ns

 w
ith

 A
A

W
L 

st
at

us
, b

y 
se

le
ct

ed
 ch

ar
ac

te
ris

tic
s, 

am
on

g 
pe

rs
on

s w
ith

 d
oc

to
r-

di
ag

no
se

d 
ar

th
rit

is
 (c

om
pl

et
e c

as
e a

na
ly

si
s, 

un
w

ei
gh

te
d

n 
= 

3,
58

6)

A
A

W
L

, %
U

ni
va

ri
ab

le
M

ul
tiv

ar
ia

bl
e 

ad
ju

st
ed

*

N
o

Y
es

O
R

95
%

 C
I

O
R

95
%

 C
I

D
em

og
ra

ph
ic

s

 
A

ge
, y

ea
rs

 
 

18
–2

4
4.

0
2.

9
1.

0
1.

0

 
 

25
–4

4
28

.3
27

.2
1.

3
(0

.8
–2

.3
)

1.
5

(0
.7

–3
.2

)

 
 

45
–6

4
67

.7
69

.9
1.

4
(0

.9
–2

.4
)

1.
0

(0
.5

–2
.1

)

 
Se

x

 
 

M
al

e
42

.3
39

.6
1.

0
1.

0

 
 

Fe
m

al
e

57
.7

60
.4

1.
1

(0
.9

–1
.3

)
0.

8
(0

.6
–1

.0
)

 
R

ac
e/

et
hn

ic
ity

 
 

N
on

-H
is

pa
ni

c 
w

hi
te

81
.7

71
.5

1.
0

1.
0

 
 

N
on

-H
is

pa
ni

c 
bl

ac
k

9.
5

15
.6

1.
9

(1
.5

–2
.4

)
1.

6
(1

.2
–2

.3
)

 
 

H
is

pa
ni

c
5.

6
8.

2
1.

7
(1

.3
–2

.2
)

1.
8

(1
.2

–2
.6

)

 
 

N
on

-H
is

pa
ni

c 
ot

he
r

3.
2

4.
8

1.
7

(1
.1

–2
.8

)
1.

4
(0

.8
–2

.4
)

 
Ed

uc
at

io
n

 
 

H
ig

h 
sc

ho
ol

 o
r l

es
s

11
.0

21
.9

1.
0

1.
0

 
 

H
ig

h 
sc

ho
ol

 g
ra

du
at

e
29

.5
34

.8
0.

6
(0

.5
–0

.8
)

0.
9

(0
.6

–1
.3

)

 
 

So
m

e 
co

lle
ge

21
.8

21
.2

0.
5

(0
.4

–0
.6

)
0.

8
(0

.6
–1

.1
)

 
 

A
t l

ea
st

 c
ol

le
ge

37
.8

22
.1

0.
3

(0
.2

–0
.4

)
0.

6
(0

.4
–0

.8
)

 
A

nn
ua

l h
ou

se
ho

ld
 in

co
m

e

 
 

>$
20

,0
00

11
.1

31
.1

1.
0

1.
0

 
 
≥$

20
,0

00
85

.9
63

.3
0.

3
(0

.2
–0

.3
)

0.
7

(0
.5

–1
.0

)

 
 

U
nk

no
w

n
3.

0
5.

6
0.

7
(0

.5
–1

.0
)

2.
1

(1
.2

–3
.7

)

 
M

ar
ita

l/c
oh

ab
ita

tin
g 

st
at

us

 
 

N
ev

er
 m

ar
rie

d
11

.1
10

.9
1.

0
1.

0

 
 

M
ar

rie
d/

co
m

m
on

 la
w

70
.0

62
.0

0.
9

(0
.7

–1
.1

)
1.

1
(0

.8
–1

.5
)

 
 

D
iv

or
ce

d/
se

pa
ra

te
d/

w
id

ow
ed

18
.9

27
.0

1.
4

(1
.1

–1
.9

)
1.

1
(0

.8
–1

.6
)

Arthritis Rheum. Author manuscript; available in PMC 2010 May 24.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

THEIS et al. Page 14

A
A

W
L

, %
U

ni
va

ri
ab

le
M

ul
tiv

ar
ia

bl
e 

ad
ju

st
ed

*

N
o

Y
es

O
R

95
%

 C
I

O
R

95
%

 C
I

 
B

od
y 

m
as

s i
nd

ex

 
 

<1
8.

5
1.

0
2.

1
3.

0
(1

.6
–5

.9
)

2.
1

(1
.1

–4
.2

)

 
 

18
.5

–2
4.

9
28

.4
21

.1
1.

0
1.

0

 
 

25
.0

–2
9.

9
35

.8
28

.8
1.

1
(0

.9
–1

.3
)

1.
1

(0
.8

–1
.5

)

 
 
≥3

0
35

.0
48

.1
1.

9
(1

.5
–2

.3
)

1.
3

(1
.0

–1
.8

)

 
Ph

ys
ic

al
 a

ct
iv

ity

 
 

R
ec

om
m

en
de

d
35

.0
20

.7
1.

0
1.

0

 
 

In
su

ff
ic

ie
nt

35
.1

52
.3

1.
3

(1
.1

–1
.6

)
0.

9
(0

.7
–1

.2
)

 
 

In
ac

tiv
e

30
.0

27
.0

3.
0

(2
.4

–3
.7

)
1.

2
(0

.9
–1

.6
)

A
rth

rit
is

 c
ha

ra
ct

er
is

tic
s

 
Si

te
 o

f j
oi

nt
 p

ai
n

 
 

N
on

e
33

.9
13

.3
1.

0

 
 

U
pp

er
 e

xt
re

m
ity

14
.5

12
.1

2.
1

(1
.6

–2
.9

)
1.

3
(0

.9
–1

.9
)

 
 

Lo
w

er
 e

xt
re

m
ity

25
.2

22
.0

2.
2

(1
.7

–2
.9

)
1.

1
(0

.8
–1

.6
)

 
 

U
ns

pe
ci

fie
d

1.
5

1.
3

2.
1

(1
.0

–4
.7

)
1.

0
(0

.4
–2

.2
)

 
 

M
or

e 
th

an
 1

24
.9

51
.3

5.
3

(4
.2

–6
.6

)
1.

5
(1

.1
–2

.0
)

 
A

rth
rit

is
-a

ttr
ib

ut
ab

le
 a

ct
iv

ity
 li

m
ita

tio
n†

 
 

N
o

81
.6

19
.7

1.
0

1.
0

 
 

Y
es

18
.4

80
.3

18
.2

(1
4.

8–
22

.3
)

9.
1

(7
.1

–1
1.

6)

Ph
ys

ic
al

 c
ha

ra
ct

er
is

tic
s

 
Fu

nc
tio

na
l/s

oc
ia

l/l
ei

su
re

 li
m

ita
tio

ns
†

 
 

N
o

79
.2

32
.7

1.
0

1.
0

 
 

Y
es

20
.8

67
.3

7.
8

(6
.5

–9
.4

)
1.

8
(1

.4
–2

.3
)

 
C

hr
on

ic
 c

on
di

tio
ns

, n
o.

 
 

0
24

.8
11

.9
1.

0
1.

0

 
 

1
24

.9
16

.9
1.

4
(1

.1
–1

.8
)

1.
2

(0
.9

–1
.7

)

 
 

2
19

.0
18

.6
2.

0
(1

.5
–2

.8
)

1.
1

(0
.8

–1
.7

)

 
 

3
12

.8
14

.9
2.

4
(1

.8
–3

.3
)

1.
1

(0
.7

–1
.7

)

 
 

4
7.

5
9.

6
2.

7
(1

.9
–3

.9
)

1.
0

(0
.6

–1
.7

)

 
 

5
4.

9
10

.5
4.

4
(3

.1
–6

.3
)

0.
9

(0
.5

–1
.6

)

Arthritis Rheum. Author manuscript; available in PMC 2010 May 24.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

THEIS et al. Page 15

A
A

W
L

, %
U

ni
va

ri
ab

le
M

ul
tiv

ar
ia

bl
e 

ad
ju

st
ed

*

N
o

Y
es

O
R

95
%

 C
I

O
R

95
%

 C
I

 
 
≥6

6.
1

17
.7

6.
1

(4
.5

–8
.3

)
0.

8
(0

.5
–1

.3
)

 
Sp

ec
ifi

c 
co

nd
iti

on
s

 
 

N
ec

k 
or

 b
ac

k 
pa

in

 
 
 

N
o

50
.6

24
.0

1.
0

1.
0

 
 
 

Y
es

49
.4

76
.0

3.
2

(2
.7

–3
.9

)
1.

5
(1

.2
–1

.9
)

 
 

A
nx

ie
ty

/d
ep

re
ss

io
n

 
 
 

N
o

21
.5

45
.1

1.
0

1.
0

 
 
 

Y
es

78
.5

54
.9

3.
0

(2
.5

–3
.6

)
1.

1
(0

.8
–1

.4
)

 
 

R
ec

ur
rin

g 
pa

in

 
 
 

N
o

35
.9

74
.2

1.
0

1.
0

 
 
 

Y
es

64
.1

25
.8

5.
2

(4
.3

–6
.1

)
1.

7
(1

.3
–2

.2
)

 
Se

lf-
ra

te
d 

he
al

th
 in

 g
en

er
al

†

 
 

Fa
ir/

po
or

15
.0

50
.4

1.
0

1.
0

 
 

G
oo

d/
ve

ry
 g

oo
d/

ex
ce

lle
nt

85
.0

49
.7

0.
2

(0
.2

–0
.2

)
0.

7
(0

.5
–0

.9
)

H
ea

lth
 c

ar
e 

ac
ce

ss
 a

nd
 u

til
iz

at
io

n

 
H

ea
lth

 in
su

ra
nc

e

 
 

N
ot

 c
ov

er
ed

‡
10

.4
14

.4
1.

0
1.

0

 
 

Pu
bl

ic
9.

5
29

.6
2.

3
(1

.7
–2

.9
)

0.
7

(0
.5

–1
.1

)

 
 

Pr
iv

at
e

77
.2

50
.7

0.
5

(0
.4

–0
.6

)
0.

9
(0

.7
–1

.3
)

 
 

Pu
bl

ic
 a

nd
 p

riv
at

e
2.

8
5.

4
1.

4
(0

.9
–2

.1
)

0.
7

(0
.3

–1
.3

)

 
N

o.
 o

ff
ic

e 
vi

si
ts

 to
 a

ny
 d

oc
to

r i
n 

pa
st

 y
ea

r

 
 

0–
7

74
.4

49
.4

1.
0

1.
0

 
 
≥8

25
.6

50
.6

3.
0

(2
.5

–3
.5

)
1.

4
(1

.1
–1

.8
)

G
en

er
ic

 w
or

k 
ch

ar
ac

te
ris

tic
s§

 
W

or
k 

st
at

us
†

 
 

N
ot

 w
or

ki
ng

73
.7

42
.3

1.
0

1.
0

 
 

W
or

ki
ng

26
.3

57
.7

3.
8

(3
.2

–4
.6

)
1.

3
(1

.0
–1

.7
)

 
R

ec
ei

ve
d 

di
sa

bi
lit

y 
be

ne
fit

s i
n 

la
st

 y
ea

r†

 
 

N
o

92
.9

68
.7

1.
0

1.
0

Arthritis Rheum. Author manuscript; available in PMC 2010 May 24.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

THEIS et al. Page 16

A
A

W
L

, %
U

ni
va

ri
ab

le
M

ul
tiv

ar
ia

bl
e 

ad
ju

st
ed

*

N
o

Y
es

O
R

95
%

 C
I

O
R

95
%

 C
I

 
 

Y
es

7.
1

31
.3

6.
0

(4
.8

–7
.5

)
1.

4
(1

.0
–2

.0
)

* M
ul

tiv
ar

ia
bl

e-
ad

ju
st

ed
 m

od
el

 in
cl

ud
ed

 a
ll 

va
ria

bl
es

 li
st

ed
 in

 th
e 

ta
bl

e.

† A
 p

rio
ri 

va
ria

bl
es

 o
f i

nt
er

es
t f

or
 c

on
st

ru
ct

 v
al

id
ity

.

‡ U
ni

ns
ur

ed
/n

ot
 co

ve
re

d 
co

ns
is

te
nt

 w
ith

 d
ef

in
iti

on
 in

 H
ea

lth
, U

ni
te

d 
St

at
es

 (1
0,

15
). 

R
es

po
nd

en
ts

 re
po

rti
ng

 b
ot

h 
pr

iv
at

e i
ns

ur
an

ce
 an

d 
no

 in
su

ra
nc

e c
ov

er
ag

e w
er

e c
la

ss
ifi

ed
 as

 u
ni

ns
ur

ed
, c

on
si

st
en

t w
ith

 N
at

io
na

l
C

en
te

r f
or

 H
ea

lth
 S

ta
tis

tic
s (

10
).

§ G
en

er
ic

 w
or

k 
ch

ar
ac

te
ris

tic
s a

re
 n

ot
 a

rth
rit

is
 a

ttr
ib

ut
ab

le
.

Arthritis Rheum. Author manuscript; available in PMC 2010 May 24.


