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Abstract
Objective—Disability threatens the independence of older adults and has large economic and
societal costs. This article examines the population impact of arthritis on disability incidence among
older Americans.

Methods—The present study used longitudinal data (1998–2000) from the Health and Retirement
Study, a national probability sample of elderly Americans. Disability was defined by the inability to
perform basic activities of daily living (ADL). A total of 7,758 participants ages ≥65 years with no
ADL disability at baseline were included in the analyses. Multiple logistic regression was used to
measure the impact of baseline arthritis (self reported) on incidence of subsequent ADL disability
after controlling for baseline differences in demographics, health factors, health behaviors, and
medical access.

Results—Older adults who had baseline arthritis had a substantially higher incidence of ADL
disability compared with those without arthritis (9.3% versus 4.5%). The strong relationship of
arthritis and ADL disability was partially explained by demographic, health, behavioral, and medical
access factors. However, even after adjusting for all other risk factors, arthritis remained as an
independent and significant predictor for developing ADL disability (adjusted odds ratio 1.5, 95%
confidence interval 1.2–1.8). Almost 1 in every 4 new cases of ADL disability was due to arthritis
(adjusted population attributable fraction: 23.7%).

Conclusion—The high frequency of incident ADL disability attributable to arthritis points to the
importance of intervention programs that address the entire spectrum of health and functional
problems in persons with arthritis to prevent disability.
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INTRODUCTION
Disability compromises quality of life for older adults, and is often associated with
hospitalization, institutionalization, and mortality (1-4). Informal or formal care services due
to activity limitations impose considerable burdens on society and health care resources. In
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1999, more than 44 million American adults had difficulty in ≥1 activities of daily living (ADL)
(5). During 1996, direct medical costs for persons with disability were $260 billion (5).
Prevention and intervention programs to reduce disability, therefore, are important to contain
economic and societal costs.

Arthritis is the leading cause of disability in the United States (5,6). Approximately 1 (37.6%)
in 3 adults with arthritis reported limitation in their usual activities (6). As the US population
ages, the number of Americans ages ≥65 years with arthritis is projected to increase from
∼21.4 million in 2005 to 41.4 million by the year 2030 (7). Given the increasing numbers of
older Americans with arthritis, understanding the role of arthritis in developing ADL disability
becomes an urgent public health issue.

This article addresses 3 important questions. First, to what extent does arthritis contribute to
the risk of ADL disability at the population level? Second, to what extent is the impact of
arthritis explained by demographic, health, behavioral, or economic factors? Finally, in
addition to arthritis, what other risk factors lead to ADL disability? Some of these questions
have been addressed in the past (8-10), but there have been substantial changes in the population
from the time of these original reports. In the present study, all of these questions were
examined using a more recent national representative probability sample of community-
dwelling Americans ages ≥65 years from longitudinal data of the 1998–2000 Health and
Retirement Study (HRS). Because existing limitations in ADL tasks could confound the effect
of arthritis on the development of ADL disability, we restricted our analyses to persons who
initially reported no ADL disability at baseline.

MATERIALS AND METHODS
Data for this study were obtained from the 1998–2000 HRS. Funded by the National Institute
of Aging and conducted by the University of Michigan, the HRS surveys a national probability
sample of noninstitutionalized older Americans biannually, with over-samples of African
Americans and Hispanics. Descriptions of HRS design are well documented in other sources
(11). This sample included 9,707 nonproxy respondents ages ≥65 years at the 1998 interview.
We then excluded by design 964 respondents with baseline ADL limitation, 521 decedents,
381 nonrespondents in 2000, and 83 persons with insufficient information on baseline
explanatory variables. Our analyses were restricted to a final sample of 7,758 persons.

Outcome variable
ADL disability, based on the International Classification of Function, Disability and Health
(12), was ascertained from self report of receiving help from other persons; cannot do; or do
not do because of physical, mental, emotional, or memory problems in performing 6 ADL tasks
(dressing, walking across a room, bathing, transferring from a bed, eating, or using the toilet).
In addition, using mechanical assistance for walking or transferring from a bed was also defined
as having ADL disability. Respondents were expected to have disability in ADL tasks for ≥3
months. This assessment of disability captures chronic dependency in basic self-care tasks that
could be detrimental to a person's ability to live independently. Incidence of ADL disability
was identified by the report of ≥1 ADL limitations at the subsequent 2000 interview.

Arthritis
Baseline (1998) arthritis was determined from a positive response to the following question:
“Have you ever had or has a doctor ever told you that you have arthritis or rheumatism?”
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Baseline explanatory variables
Demographic characteristics included age, sex, race/ethnicity, marital status (married or not
married), and living arrangement (living alone or not living alone). Age was coded in 3
categories: 65–74, 75–84, and ≥85 years. HRS race and ethnicity information was used to
classify individuals into 4 mutually exclusive groups: (non-Hispanic) African American,
Hispanic, (non-Hispanic) white, and other.

Health factors were assessed from other chronic medical conditions in addition to arthritis and
higher-level functional limitations reported at the baseline interview. Chronic diseases were
ascertained from a positive self report of physician diagnosis of cancer, diabetes, hypertension,
heart problems (heart attack, coronary heart disease, angina, congestive heart failure, or other),
pulmonary disease (chronic bronchitis or emphysema), or stroke. Obesity was defined as body
mass index ≥30 ([weight (kg)]/[height (m)]2), calculated from self-reported height and weight.
Bad vision was defined as poor or legally blind eyesight. To estimate a person's emotional
health and psychological distress, we also included depressive symptoms as a risk factor. The
presence of depressive symptoms was determined by an abbreviated Center for Epidemio-logic
Studies Depression Scale (CES-D) assessment. To avoid confounding somatic depressive
symptoms with arthritis-related symptoms, depressive symptoms were determined from the
report of ≥1 nonsomatic CES-D mood items (felt depressed, not happy, felt lonely, did not
enjoy life, felt sad), consistent with the work by Stump and colleagues (13). Higher-level task
limitations, as surrogates of generic disease severity, were assessed from physical and
instrumental activities of daily living (IADL) task limitations. Physical limitations were
assessed from self-reported inability or avoidance of any of 4 tasks using lower or upper
extremities: walking several blocks, climbing several stairs without rest, pulling or pushing
large objects, and lifting or carrying weights >10 pounds. IADL limitations were ascertained
from reports of receiving help; cannot do; or do not do because of physical, mental, emotional,
or memory problems in any of 5 tasks: preparing hot meals, grocery shopping, using the
telephone, taking medication, or managing money.

Health behavior factors included current smoking, alcohol consumption, and regular vigorous
physical activity (RVPA). Current smoking was ascertained from a positive response to the
question, “Do you smoke cigarettes now?” Alcohol consumption in the past 3 months was
categorized as none, less than an average of 3 drinks per day, or ≥3 drinks per day. RVPA was
based on a positive response to the question, “On average, over the last 12 months, have you
participated in vigorous physical activity or exercise 3 times a week or more? By vigorous
physical activity, we mean things like sports, heavy housework, or a job that involves physical
labor.”

Medical access factors included education, wealth, and family income and health insurance.
Education, a measure of human capital, was dichotomized as ≥12 versus <12 completed years
of education. For analytic purposes, family income (all sources received by the respondent and
spouse/partner during the preceding year) and wealth were dichotomized using the lowest 1998
HRS population-weighted quartiles of $16,800 and $44,800, respectively (14). If only partial
income or wealth information was provided during the interview, dichotomized values were
based on imputed estimates developed by the University of Michigan (15). Health insurance
was classified as sole reliance on Medicare, private insurance coverage, other government
insurance, and no coverage or missing.

Statistical analysis
The HRS is a national probability sample. All of our analyses used person-weights, stratum,
and sampling error codes for the 1998 HRS data developed by the University of Michigan to
provide valid inferences to the US population (16). We used SUDAAN version 9.0 software
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to account for the complex HRS sampling design (17). All statistical tests were conducted at
a nominal 5% alpha significance level.

We calculated the proportion of ADL disability due to a risk factor from the fraction of
population attributable risk with the following formula: Ie × [(ORadj − 1)/ORadj]/I × Pr, where
Ie is the ADL disability incident rate among persons exposed to the risk factor, ORadj is the
adjusted risk factor odds ratio measured from multivariate logistic model on incident ADL
disability, I is the overall ADL disability incident rate, and Pr is the risk factor prevalence in
the population (18). The fraction of population attributable risk represents the proportion of
risk of developing ADL disability in the population that can be attributed to an exposure to a
risk factor, making it a relevant public health measure.

Multiple logistic models were used to estimate the impact of arthritis on ADL disability onset,
first controlling for demographic differences and then sequentially adjusting for additional
differences in health factors, behaviors, and medical access factors. Direct standardization
methods (19) were used to illustrate the potential mediating effect of risk factors on ADL
disability incidence. This approach averages the expected ADL disability incidence
probabilities across reference group members (those without arthritis) based on the estimated
multiple logistic model given the actual characteristics of each person (demographics, health
factors, health behaviors, and medical access factors). During a second stage, the risk for
reference group members is then reestimated as though each referent reported arthritis by
adding arthritis to the estimated model.

Analyses were restricted to 7,758 respondents of the 1998–2000 HRS. We adjusted for
potential bias due to nonresponse (6%) by handling respondents as an additional sampling
stage to obtain adjusted sampling weights, using standard sampling methodology (20). The
adjusted sample weight for each 1998–2000 respondent was the product of the respondent's
1998 HRS sample weight divided by the probability of participating in the 2000 interview
given the 1998 characteristics. That probability was estimated from logistic regression that
controlled for Spanish language, proxy response, phone interview, designated respondent for
household questions, age, Hispanic race, education, withholding permission to additional
records, changed residence, number of children, chronic diseases, avoiding sensitive questions,
negative interview attitude, and geographic regions.

RESULTS
The 7,758 members of the HRS cohort represent a national population of community-dwelling
Americans ages ≥65 years who were free of ADL disability in 1998. This population consisted
of 7.2% African Americans, 4.3% Hispanics, 86.9% whites, and 1.6% members of other races.
Approximately 57.0% of this cohort reported arthritis in 1998.

Overall, >7.2% of this cohort, free of ADL disability at baseline, reported ADL disability 2
years later. Participants with baseline arthritis had substantially higher 2-year incident ADL
disability rates compared with those without arthritis (9.3% versus 4.5%) (Figure 1). Arthritis
was a strong risk factor for the development of ADL disability regardless of race/ethnicity or
sex. Rates of incident ADL disability among persons with arthritis were 1.8–3.4 times greater
across race and ethnicity compared with their peers without arthritis (whites 8.7% versus 4.3%,
African Americans 13.6% versus 5.9%, Hispanics 14.0 % versus 7.5%, and other races 7.5%
versus 2.4%). Similarly, rates of incident ADL disability increased by 2.2 times for women
(10.7% versus 5.1%) and 1.8 times for men (6.8% versus 3.9%) with arthritis compared with
their nonarthritis peers.

ADL disability incident rates over the 2-year period for each individual baseline risk factor
and associated univariate odds ratios (OR) are summarized in Table 1. All demographic factors,

Song et al. Page 4

Arthritis Rheum. Author manuscript; available in PMC 2009 October 6.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



except being members of other races, were associated with elevated risk of subsequent
incidence of ADL disability, with age ≥85 years being the dominating factor univariately (OR
4.3). It is evident that health factors had the strongest effects on subsequent incidence of ADL
disability, increasing the risk by 1.2–7.6 times. Among health factors, baseline IADL limitation
was the strongest univariate predictor for incident ADL disability (OR 7.6), followed by vision
problems (OR 3.9), stroke (OR 3.5), and physical limitation (OR 2.7).

Arthritis not only more than doubled the risk of incident ADL disability (OR 2.2), but it was
the most prevalent chronic condition among this elderly population (57%). Among health
behavior factors, lack of RVPA increased the risk of incident ADL disability by 3.4 times, and
ADL disability was less likely to occur among persons who consume ≥3 drinks per day. Finally,
less medical access, such as less education, low income or wealth, and lack of private health
insurance coverage, was related to elevated risk of subsequent ADL disability.

It is well known that many risk factors associated with ADL disability are more common among
individuals with arthritis. In this cohort, individuals with arthritis compared with their
nonarthritis peers were more likely to be older and have other chronic conditions; physical
limitations; IADL limitations; lack of RVPA; and fewer economic resources in terms of low
education, low income, and low wealth, all of which were associated with higher incident rates
of ADL disability (Table 2). Therefore, we investigated the effect of arthritis on the
development of ADL disability controlling for the above influential factors.

The standardized incident rates of ADL disability for individuals with and without arthritis
calculated from multiple logistic models are shown in Table 3. The adjusted OR and 95%
confidence interval (95% CI) of arthritis from each model are also presented. The 2-year
standardized incident rate of ADL disability for persons who had arthritis (9.3%) was twice
that of those who did not have arthritis (4.5%). Controlling for 5 demographic factors reduced
the standardized incident rate of the arthritis cohort from 9.3% to 8.3%. Controlling for 11
other health factors further reduced the standardized incident rate to 6.5%. Finally, controlling
for 3 behavioral and 4 medical access factors slightly reduced the standardized incident rate to
6.3%. Table 3 also shows that after controlling for differences in demographic, other health
factors, behavioral, and medical access factors, arthritis remained as a significant risk factor
for the development of ADL disability (OR 1.5, 95% CI 1.2–1.8). The adjusted fraction of
population attributable risk associated with arthritis after controlling for all investigated risk
factors was 23.7%.

The details of the final multivariate model in Table 3 are presented in Table 4. Among
demographic factors, the risk of developing ADL disability was significantly greater with each
decade of age (adjusted OR 1.7 for age 75–84 years, adjusted OR 3.7 for age ≥85 years) and
for women (adjusted OR 1.2). The strongest predictors of ADL disability incidence among
other health, behavioral, and medical access factors were limitation in IADL tasks (OR 3.6),
stroke (OR 2.2), and lack of RVPA (OR 2.1). Additional factors that significantly increased
the likelihood of future ADL disability incidence included pulmonary disease, diabetes,
physical limitation, obesity, depressive symptoms, and sole reliance on Medicare coverage.
Taking the relative prevalence of these baseline factors into account, the only factor that had
a greater population impact on the development of ADL disability than arthritis was lack of
RVPA (adjusted population attributable risk fraction 42.1%), a factor that was strongly
associated with arthritis.

DISCUSSION
Our study demonstrated a strong public health impact of arthritis on incidence of ADL
disability. If arthritis were eliminated, almost 1 of every 4 new cases of ADL disability among
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older adults would be prevented. Arthritis substantially elevates the risk of developing ADL
disability. Nearly 1 of every 10 persons who had arthritis developed ADL disability (9.3%)
within 2 years. The odds of developing ADL disability were >2 times higher (OR 2.2) for
persons who had arthritis than for those who did not. We found that even after controlling for
demographic, health, behavioral, and medical access factors, arthritis remained as a significant
predictor of ADL disability incidence (OR 1.5).

This study also demonstrated that a considerable proportion of the increased risk of ADL
disability incidence associated with arthritis (∼20%) can be explained by the presence of other
baseline chronic conditions and preexisting limitations in physical or IADL tasks. These health
factors were more prevalent among adults who had arthritis than among their arthritis-free
peers (21-23). Other literature on disability risk factors has found that these health factors are
associated with elevated risks of functional limitation (9,24-26). It is further argued that
physical and IADL limitations, often the secondary outcomes of arthritis and other chronic
conditions, act as mediators in the pathway to incident ADL disability. Therefore, our findings
suggest a complex link between arthritis and ADL disability development through other health
factors.

The finding that arthritis is an independent predictor of incident ADL disability is consistent
with other studies focusing on elderly Americans. Studies based on the Longitudinal Study on
Aging have found that after accounting for demographic, health, and socioeconomic factors,
arthritis persisted as a significant predictor of functional limitation incidence among older
adults (ages ≥70 years) who were initially functionally independent (25,27). A more recent
study, using the 1995–1998 Asset and Health Dynamics Among the Oldest Old survey, showed
that arthritis was a strong predictor among older Americans, after baseline demographic,
medical, and behavioral factors were taken into account (10). The current study demonstrated
that this strong association of arthritis to disability, combined with the high prevalence of
arthritis, has a substantial population impact: the adjusted fraction of population attributable
risk was 23.7%. This result underlines the importance of raising awareness of the role of
arthritis in developing disability and as a public health priority.

Lack of RVPA was the only risk factor that had a greater population-level impact on incident
ADL disability than arthritis among this elderly population. If everyone could participate in
RVPA, then 42% of ADL disability would be prevented. The effect of lack of RVPA is
particularly important for persons with arthritis (28). A previous study by Wang et al, based
on the 1987 National Medical Expenditure Survey, found that physical inactivity was
associated with 12.4% ($1,250 in 2000 dollar) of the total medical costs among adults who had
arthritis (29). It is worth noting that although physical activity intervention has long been
advocated by the clinical literature as a safe and efficacious way to control arthritis
consequences (30-32), our study still demonstrated that ∼60% of older adults who had arthritis
did not engage in RVPA. From a public health point of view, additional effort should be made
to educate persons with arthritis about the benefit of physical activity.

There are several limitations to our study that are common to secondary databases. First, we
used self-reported rather than physician-confirmed assessment of chronic conditions, which
may lack accuracy. However, this type of assessment is relevant from the public health
perspective because many individuals with chronic illness do not seek a health provider.
Therefore, to estimate the full burden of health conditions, we rely on self-reported measures.
Second, because baseline factors were assessed cross-sectionally, it is not known which factors
(e.g., depressive symptoms) may be consequences or causes of other concurrent factors (e.g.,
physical and IADL limitations). Third, this study did not control for disease severity or disease
duration due to lack of such information from the HRS data. However, we used baseline
functional limitations in physical or IADL tasks as surrogates of generic disease severity.
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Fourth, there could be other factors linking arthritis to incidence of ADL disability that we
were unable to address in this study. For example, Moritz et al found that social isolation and
lack of participation in social activities are related to developing ADL disability (33). Arthritis
may play a role here if its symptoms, such as pain or fatigue, prevent patients from attending
certain social activities. Finally, our findings are limited to a 2-year followup period, and only
apply to adults ages ≥65 years.

Despite these limitations, our findings are based on a large nationally representative sample,
and we examined a wide range of disability-relevant factors. This study demonstrated that
because of its strong association with ADL disability and high prevalence, arthritis is associated
with nearly one-fourth of new cases of ADL disability in older adults. The strong relationship
of arthritis to ADL disability is only partially explained by other chronic conditions, higher-
level activity limitations, and health behaviors, factors that are amenable to medical and public
health intervention. These results point to the importance of intervention programs that address
the entire spectrum of health and functional problems in persons with arthritis to prevent the
development of ADL disability, which is crucial to promoting independence among the elderly.
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Figure 1.
Incidence of 2-year activities of daily living (ADL) disability among persons ages ≥65 years
from the 1998 Health and Retirement Study (n = 7,758), stratified by sex and race/ethnicity. *
Not significant. OR = odds ratio.
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Table 1
Prevalence rates and risks of ADL disability incidence by baseline characteristics among 7,758 participants ages ≥65
years in the 1998–2000 Health and Retirement Study*

Baseline (1998)
characteristics

Risk factor
prevalence, no.
(population %)

ADL disability
onset,

population %
Univariate OR

(95% CI)

Total  7,758 (100.00)  7.2 − (−)

Demographic factors

 Race/ethnicity

  White 6,370 (86.9)  6.8 1.00 (−)

  African American 826 (7.2) 10.7 1.65 (1.27–2.15)

  Hispanic 446 (4.3) 10.9 1.69 (1.28–2.22)

  Other 116 (1.6)  5.2 0.75 (0.28–1.97)

 Female sex 4,546 (59.4)  8.5 1.64 (1.38–1.94)

 Age ≥85 years 607 (6.6) 21.9 4.27 (3.48–5.22)

 Not married 3,095 (43.3)  9.4 1.76 (1.47–2.11)

 Live alone 2,262 (32.1)  9.6 1.63 (1.37–1.94)

Health factors

 Chronic conditions

  Arthritis 4,450 (57.0)  9.3 2.16 (1.80–2.60)

  Cancer 1,034 (13.4)  8.4 1.22 (0.95–1.55)

  Depressive symptoms 2,584 (33.3) 10.8 2.12 (1.81–2.48)

  Diabetes 1,102 (13.7) 12.3 2.05 (1.56–2.68)

  Heart disease 1,788 (22.7) 10.4 1.72 (1.37–2.17)

  Hypertension 3,927 (50.3)  9.0 1.72 (1.48–2.01)

  Pulmonary disease 703 (9.3) 13.4 2.19 (1.71–2.80)

  Obesity 1,343 (16.8)  9.5 1.46 (1.20–1.77)

  Stroke 530 (6.9) 19.0 3.45 (2.44–4.87)

  Vision (poor/legally blind) 382 (4.7) 21.2 3.86 (2.76–5.38)

 Higher level limitation(s)

  Physical 2,229 (27.6) 12.7 2.71 (2.26–3.24)

  IADL 479 (5.8) 31.6 7.59 (6.01–9.58)

Behavioral factors

 Current smoking  813 (10.8)  6.8 0.93 (0.66–1.32)

 Alcohol use ≥3 drinks/day 171 (2.1)  3.6 0.47 (0.28–0.78)

 Lack of RVPA 4,363 (55.8) 10.3 3.41 (2.64–4.41)

Medical access factors

 Education <12 years 2,372 (29.1) 10.0 1.73 (1.44–2.08)

 Household income in the lowest quartile 2,223 (28.6) 11.9 2.40 (2.00–2.87)

 Family wealth in the lowest quartile 1,664 (20.3) 11.9 2.11 (1.64–2.73)

 Health insurance

  Medicare only 4,204 (54.7)  8.1 1.76 (1.40–2.21)

  Private 2,890 (37.7)  4.8 1.00 (−)

  Other government 582 (6.8) 14.0 3.25 (2.53–4.17)

  None or missing   82 (0.8)  2.8 0.57 (0.17–1.89)
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Baseline (1998)
characteristics

Risk factor
prevalence, no.
(population %)

ADL disability
onset,

population %
Univariate OR

(95% CI)

*
ADL = activities of daily living; OR = odds ratio; 95% CI = 95% confidence interval; IADL = instrumental activities of daily living; RVPA = regular

vigorous physical activity.
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Table 2
Baseline characteristics among 7,758 participants ages ≥65 years in the 1998–2000 Health and Retirement Study, by
baseline arthritis status*

Baseline arthritis

Baseline (1998)
characteristics

Yes
(n = 4,450)

No
(n = 3,308) P†

Demographic factors

 Race/ethnicity

  White 86.6 87.4    0.071

  African American  7.9  6.2

  Hispanic  4.0  4.7

  Other  1.5  1.6

 Female sex 63.8 53.5 < 0.001

 Age, years

  65–74 55.8 61.4 < 0.001

  75–84 36.6 33.3

  ≥85  7.6  5.3

 Not married 45.5 40.5    0.001

 Live alone 33.6 30.0    0.015

Health factors

 Chronic conditions

  None 14.7 22.6 < 0.001

  Cancer 14.2 12.2    0.003

  Depressive symptoms 36.5 29.1 < 0.001

  Diabetes 15.4 11.4 < 0.001

  Heart disease 26.2 18.1 < 0.001

  Hypertension 53.9 45.6 < 0.001

  Pulmonary disease 11.3  6.5 < 0.001

  Obesity 20.2 12.2 < 0.001

  Stroke  7.1  6.5    0.258

  Vision (poor/legally blind)  5.6  3.6    0.003

 Higher level limitation(s)

  Physical 31.8 22.0 < 0.001

  IADL  7.2  4.0 < 0.001

Behavioral factors

 Current smoking  9.7 12.1    0.005

 Alcohol use ≥3 drinks/day  1.7  2.7    0.012

 Lack of RVPA 59.5 50.9 < 0.001

Medical access factors

 Education <12 years 31.0 26.6 < 0.001

 Household income in the lowest quartile 31.8 24.4 < 0.001

 Family wealth in the lowest quartile 22.7 17.0 < 0.001

 Health insurance

  Medicare only 55.0 54.3 < 0.001
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Baseline arthritis

Baseline (1998)
characteristics

Yes
(n = 4,450)

No
(n = 3,308) P†

  Private 36.3 39.6

  Other government  8.0  5.2

  None or missing  0.7  0.9

*
Values are the population percentage unless otherwise indicated. See Table 1 for definitions.

†
Chi-square test.
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Table 3
Two-year standardized incident rates of ADL disability by baseline arthritis status*

Baseline arthritis

Adjustment factors

No
(reference

group) Yes
Arthritis OR

(95% CI)

Unadjusted 4.5 9.3 2.16 (1.80–2.60)

 + Demographics† 4.5 8.3 1.96 (1.63–2.35)

 + Other health needs‡ 4.5 6.5 1.53 (1.26–1.86)

 + Behavioral factors§ 4.5 6.4 1.49 (1.22–1.82)

 + Medical access factors¶ 4.5 6.3 1.48 (1.21–1.80)

*
See Table 1 for definitions.

†
Controlling for demographics (race/ethnicity, age, sex, marital status, living arrangement).

‡
Controlling for demographics + other health factors (other chronic conditions: cancer, depressive symptoms, diabetes, heart disease, hypertension, obesity,

pulmonary disease, stroke, vision problem; higher-level limitations: physical, instrumental activities of daily living).

§
Controlling for demographics + other health factors + behavioral factors (smoke, alcohol use, exercise).

¶
Controlling for demographics + other health factors + behavioral factors + medical access factors (education, income, wealth, health insurance).
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Table 4
ORs and associated 95% CIs from multiple logistic regression modeling the 2-year ADL disability incidence*

Baseline (1998)
characteristics Adjusted OR 95% CI

Arthritis 1.48† 1.21–1.80†

Demographic factors

 African American 1.22  0.92–1.60 

 Hispanic 1.21  0.78–1.87 

 Other race 0.78  0.31–1.93 

 Female sex 1.21† 1.00–1.47†

 Age, years

  75–84 1.65† 1.33–2.05†

  ≥85 3.66† 2.83–4.74†

 Not married 0.76  0.56–1.04 

 Live alone 1.19  0.89–1.61 

Health factors

 Other chronic conditions

  Cancer 1.10  0.85–1.43 

  Depressive symptoms 1.39† 1.17–1.65†

  Diabetes 1.53† 1.15–2.04†

  Heart disease 1.14  0.89–1.47 

  Hypertension 1.18  0.98–1.44 

  Pulmonary disease 1.60† 1.20–2.13†

  Obesity 1.41† 1.17–1.69†

  Stroke 2.23† 1.48–3.36†

  Vision (poor/legally blind) 1.40  0.95–2.06 

Higher level limitation(s)

 Physical 1.43† 1.17–1.75†

 IADL 3.58† 2.75–4.66†

Behavioral factors

 Current smoking 1.08  0.72–1.64 

 Alcohol use ≥3 drinks/day 0.81  0.45–1.47 

 Lack of RVPA 2.11† 1.64–2.73†

Medical access factors

 Education <12 years 0.98  0.79–1.22 

 Household income in the lowest quartile 1.15  0.88–1.51 

 Family wealth in the lowest quartile 1.11  0.81–1.52 

 Medicare only 1.31† 1.01–1.70†

 Other government insurance 1.36  0.96–1.94 

 None/missing 0.31  0.07–1.37 

*
N = 7,758 participants in the 1998 Health and Retirement Study. See Table 1 for definitions.

†
Statistically significant.
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