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Objectives. We evaluated the effect of depression on risk, on the basis of stan-
dardized assessment, for developing activities of daily living (ADL) disability.

Methods. Depression-related risk on 2-year ADL disability is estimated from
6871 participants in a population–based national sample aged 54–65 years and
free of baseline ADL disability. We evaluated the effects of factors amenable to
clinical and public health intervention that may explain the relationship between
depression and incident disability.

Results. The odds of ADL disability were 4.3 times greater for depressed adults
than their non-depressed peers (95% confidence interval=3.1, 6.0). Among de-
pressed adults, 18.7% of African Americans, 8.0% of Whites, and 7.8% of His-
panics developed disability within 2 years. The attributable population fraction
because of depression is 17.3% (95% confidence interval=11%, 24%). Concur-
rent health factors moderated depression-associated risk.

Conclusions. Elevated risk of ADL disability onset because of depression, in a co-
hort whose medical costs will imminently be covered via Medicare, is attenuated
by factors amenable to public health intervention. Prevention and/or public health/
policy programs that lead to more accessible and effective mental health and med-
ical care could reduce the development of ADL disability among depressed adults.
(Am J Public Health. 2005;95:2003–2008. doi:10.2105/AJPH.2004.050948)
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Disability has large economic and societal costs
among older adults.1–3 Medical spending
among the elderly is related more strongly to
the presence of disability than to remaining
life expectancy.4,5 Among pre-retirement
adults, limitations in life activities are strong
determinants of job loss and the ability to
find employment.6,7 Investigations of precur-
sors for disability show depression is a lead-
ing cause.8–11 Numerous clinical, community,
and epidemiological studies show that de-
pressed adults have a higher frequency of dis-
ability than their non-depressed peers.8–18

However, these studies did not use representa-
tive national samples, thereby limiting the gen-
eralizability of those findings. Furthermore,
race-specific estimates of increased risk from
depression for future functional loss are scarce.

We attempted to answer three questions
regarding differences related to depression as
a risk factor for developing (incident) disabil-
ity with a national sample of pre-retirement
adults. First, to what extent do people with
depression have increased risk for disability
onset compared with their non-depressed
peers in this pre-retirement cohort? Second,
what are the race-specific risks from depres-
sion for incident disability? Third, to what
extent are depression-related risks for devel-
oping disability explained by sociodemo-
graphic, health, or economic factors? Because
greater burdens of health conditions,17,19–22

and fewer economic resources,19,23–25 are
associated with both depression and disabil-
ity, these factors may be entangled in ob-
served differences on incident functional limi-
tation. The influence of such factors will be
evaluated on the risk attributed to depression
for the development of disability in activities
of daily living (ADL). Development of ADL
disability is a serious concern because such
impairment jeopardizes a person’s ability to
live independently.

We addressed these questions with longi-
tudinal data from the Health and Retirement

Study (HRS). Because depression is both a
risk factor and a product of disability, we
separate out its predictive role by evaluating
the impact of depression on the develop-
ment of ADL disability among adults initially
free of ADL task limitations. In contrast to
studies that relied on clinical or community
samples to evaluate the impact of depression
on incident functional limitations, resulting
in findings that cannot be generalized to
other populations,26 we used a national prob-
ability sample. This largely pre-retirement
HRS sample of older Americans (aged
54–65) is of particular interest because of
the deleterious consequences from depres-
sion on function and health22,26 in a cohort
at peak earnings potential whose medical
costs will imminently be covered by public
insurance via Medicare.

METHODS

Overview
We analyzed public data from the HRS,

a prospective survey of community-dwelling

pre-retirement adults. Biennial HRS inter-
views of this national probability sample
began in 1992 and are ongoing.27 The third
(1996) interview, used for the baseline of
these analyses, included a one-time assess-
ment for 12-month major depressive epi-
sodes with a short form of the Composite
International Diagnostic Interview (CIDI-
SF).28 The 1996 HRS cohort included 7922
self-respondents from the 1931–1941 birth
cohort (aged 54–65 years at the time of
the interview). Another 503 proxy inter-
views were handled analytically as 1996
HRS non-respondents. To make statements
about incident ADL disability, we limited
our analyses to a cohort of 6871 older
adults without baseline ADL task limitations
who lived for at least 2 years after the initial
interview, excluding by design 416 persons
reporting baseline ADL disability, and 141
decedents. For analytical purposes, we omit-
ted an additional 451 non-respondents to
the 1998 interview and 43 persons with in-
sufficient baseline data on income, ethnicity/
race, ADL, or marital status.
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Outcome Variable
We ascertained ADL disability, on the

basis of the Institute of Medicine classifica-
tion,29 from responses to questions asking
about the inability to perform functional tasks
at the personal level. Examples of basic ADL
disability include the inability to dress, toilet,
bathe, eat, walk across a room, and transfer in
and out of bed. Disability in an ADL task ex-
pected to last ≥3 months was on the basis of
affirmative responses to inability, avoidance,
receiving help, or using equipment to perform
the task. This assessment captures chronic
dependence in basic self-care tasks that could
jeopardize a person’s ability to live indepen-
dently. The study cohort was restricted to
those reporting no 1996 ADL disability. We
identified ADL disability onset by the report
of ≥1 ADL task disabilities at the subsequent
1998 interview.

Explanatory Variables
Depression refers to a major depression

episode30 measured by means of a short
form of the World Health Organization CIDI
(CIDI-SF).31 The full World Health Organi-
zation CIDI has excellent validity and reliabil-
ity32,33 among individuals of different na-
tionalities and is currently the most widely
accepted method to determine the prevalence
of psychiatric disorders in the United States
using lay interviewers.34 The CIDI-SF retains
only those questions needed to ascertain di-
agnoses described in the Diagnostic and Sta-
tistical Manual of Mental Disorders, Revised
Third Edition (DSM-III-R ) of the American
Psychiatric Association using a 12-month time
frame to capture current depression, reorgan-
ize questions to minimize interview burden,
and establish reliability.35,36 Following recom-
mended guidelines, a major depressive episode
is attributed to a CIDI-SF score of ≥3 symp-
toms from a 0–7 scale.37

Sociodemographic characteristics included
race/ethnicity, age, gender, and marital status
(married, divorced/widowed, never married/
other), family structure (children, grandchildren,
parents, parental caregiver), and whether a
person lived alone. We used HRS ethnicity/
race information to classify people into four
mutually exclusive groups: (non-Hispanic)
African American, Hispanic, (non-Hispanic)
White, and other.

We assessed health needs from self-reported
information on chronic conditions, functional
limitations, and higher-level instrumental
activities of daily living (IADL) disability.
Chronic conditions were ascertained from a
self-report of a physician diagnosis of condi-
tions that included arthritis or rheumatism
(hereafter called arthritis), cancer, cardiovas-
cular disease (hypertension, heart attack, cor-
onary artery disease, congestive heart failure,
angina, other heart disease, stroke), diabetes,
or lung disease. Obesity was defined as body
mass index ≥30 (weight [kg]) / (height [m]),2

calculated from self-reported height and
weight. We determined functional limitations
from reports of difficulty, inability, or avoid-
ance of four physical tasks (walking several
blocks, climbing several flights of stairs with-
out resting, pulling or pushing large objects,
lifting or carrying weights >10 pounds). We
ascertained IADL disability from affirmative
responses to inability, avoidance, receiving
help with tasks including hot meal prepara-
tion, shopping, using the telephone, taking
medication, or managing money.

Economic access factors included educa-
tion, wealth, and family income and health
insurance. Education, a measure of human
capital, was dichotomized as ≥12 versus
fewer completed years of education. For ana-
lytical purposes, family income (all sources re-
ceived by the respondent and spouse/partner
during the preceding year) and wealth were
dichotomized using the lowest 1996 HRS
population-weighted quartiles of $19768 and
$47000, respectively. If only partial income
or wealth information was provided, dichoto-
mized values were on the basis of imputed
estimates developed at the University of
Michigan.38 Health insurance information
distinguished private insurance holders from
reliance solely on Medicaid, Medicare, and
other health insurance (e.g., insurance through
the Department of Veterans Affairs).

Statistical Analysis
The HRS is a national probability sample.

All analyses use person-weights, stratum, and
sampling error codes for the 1996 HRS data
developed at the University of Michigan39 to
provide valid inferences to the US population.

Multiple logistic regression analyses model
the relationship of depression to the probabil-

ity of ADL disability onset with control for
sociodemographic, health, and economic
explanatory factors. Logistic regression odds
ratios and 95% confidence intervals (CIs)
are estimated by Taylor series methods with
between-cluster robust estimation to adjust for
the complex sampling design using SUDAAN
software.40,41 Direct standardization meth-
ods42 illustrate the mediating effect of ex-
planatory factors on the relationship between
depression and incident ADL disability onset,
in reference to the non-depressed HRS sub-
population. The attributable risk is the ab-
solute risk difference in ADL onset rates.
The population attributable fraction of inci-
dent ADL disability because of depression is
estimated by the formula [Ie—Iu]× [Prev/ Ic],
where ADL is incident disability among
persons exposed to the risk factor (depres-
sion), Iu is ADL disability incidence in the
unexposed group, Prev is the risk factor
prevalence, and Ic is ADL disability inci-
dence in the cohort.43

Analyses are restricted to 1996–1998
HRS respondents. Non-respondents compared
with respondents tended to disproportionately
be African American (12.3% vs 9.0%) or
Hispanic (9.9% vs 6.8%) adults. We adjusted
for potential bias because of non-response
by handling respondents as an additional
sampling stage to obtain adjusted sampling
weights, by means of standard sampling
methodology.42 All statistical testing was
done at a nominal 5% α significance level.

RESULTS

Baseline characteristics from the 6871
members of the 1996 HRS cohort (aged
54–65 years) at risk for developing ADL
disability are shown in Table 1. A total of
7.0% of this cohort met the study criteria for
depression at the baseline interview (African
Americans, 6.6%; Hispanics, 8.3%; Whites,
6.9%). Depressed adults were similar in race/
ethnicity to the non-depressed cohort mem-
bers. However, as expected, persons with de-
pression were more likely to live alone, report
chronic conditions (particularly cancer and
lung disease), report IADL disability or multi-
ple functional limitations, and have fewer eco-
nomic resources in terms of income, wealth,
or reliance on government health insurance
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TABLE 1—Baseline Depression and ADL Disability Onset among 6871 Participants in the
1996 HRS at Risk of Incident ADL by Baseline Characteristics

Sample Size Depression 
n Population, % Population, %

Overall 6871 100.00 7.00

Sociodemographic factors

Race/ethnicity

African American 1027 9.05 6.64

Hispanic 549 6.80 8.34

White 5178 82.10 6.88

Other 117 2.05 9.05

Female gender 3853 52.22 8.97

Male gender 3018 47.78 4.85

Lives alone 1001 14.21 10.63

Health Factors

Chronic conditions

None 1491 23.11 3.30

Arthritis 3317 47.11 9.31

Cancer 486 7.12 10.13

Diabetes 829 10.86 9.03

Cardiovascular disease 3362 47.34 9.20

Lung disease 531 7.85 14.71

Obesity 1732 23.36 8.62

Higher-level impairment

Functional limitation

One 1458 20.70 6.51

Multiple 1750 24.00 16.08

IADL disability 254 3.76 17.58

Economic Factors

Education < 12 y 1735 23.49 9.46

Household income lowest quartile 1770 23.20 11.90

Family wealth lowest quartile 1788 23.24 11.90

Health insurance

Private (employer/other) 5309 79.22 5.52

Government onlya 824 11.08 15.27

No health insurance 722 9.42 9.83

Missing 16 0.28 4.15

aMedicare/Medicaid, other federal agency.

(e.g., Medicaid) compared with those who
were not depressed.

Overall, 2.8% of this cohort, free of ADL
disability at baseline, reported limitations 2
years later. Substantially higher 2-year ADL
incident disability rates (9.2% vs 2.3%; attrib-
utable risk, 6.9%) were experienced by those
with baseline depression compared with those
without depression (Figure 1). The depression
population attributable fraction was 17.3%
(95% CI=11.0, 23.6), indicating that nearly

one in five new cases of ADL disability in this
cohort is associated with depression.

ADL disability incidence was ~2–2.5
times greater among minorities (African
Americans, 5.9%; Hispanics, 4.5%) compared
with Whites (2.3%). Depression was a strong
risk factor for the development of disability
across all racial/ethnic groups. The rates of
incident ADL disability were approximately
four times greater for depressed African
Americans (18.7% vs 5.0%; attributable risk,

13.5%) and Whites (8.0% vs 1.9%, attributa-
ble risk, 6.1%) and almost doubled for His-
panics (7.8% vs 4.2%, attributable risk, 3.2%)
compared with their non-depressed peers.
The depression population attributable frac-
tion in African Americans (15.4%; 95% CI=
1.9, 28.9) and Whites (18.4%; 95% CI=
10.6, 26.1) were similar and lower among
Hispanics (6.7%; 95% CI= –9.3, 22.7). The
numbers of depressed people of other race/
ethnicities (n=12) were too small to validly
estimate ADL disability incidence.

Some factors related to higher depression
frequency, such as living alone, greater health
burdens, and fewer economic resources, may
also be risk factors for developing ADL dis-
ability. We evaluated the potential contribu-
tion of such factors to explain the increased
risk of ADL disability onset among people
with depression. For this purpose, we calcu-
lated standardized ADL disability incidence
rates for people with and without depression
(Table 2). Standardized disability incidence
rates first adjust for sociodemographic factors
and then additionally control for health (fac-
tors potentially amenable to clinical and pubic
health intervention) and economic (factors
potentially amenable to public policy inter-
vention) factors. Two-year ADL disability
onset in the non-depressed reference group
was 23.0 per 1000, consistent with Figure 1.
The standardized 2-year ADL disability inci-
dence related to depression, 92.0 per 1000,
was reduced 7% (to 85.1 per 1000) when
sociodemographic factors were taken into
account. Controlling additionally for chronic
conditions reduced the standardized inci-
dence another 27% (to 60.1 per 1000). Fur-
ther adjustment for functional limitation and
higher-level IADL disability reduced the de-
pression standardized ADL disability rate 15%
more (to 46.6 per 1000). Together, chronic
conditions and higher-level limitation health
factors explained over half the excess disabil-
ity incidence related to depression. Finally,
adjustment for economic differences reduced
rates 3% more (to 43.5 per 1000). These find-
ings show that substantial excess risk from de-
pression is related to the greater burden of
health needs experienced by depressed adults
compared with their non-depressed peers.

Large risk reductions related to health
factors in standardized rates may be partially
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FIGURE 1—Two-year rates in the onset of ADL limitations by baseline depression status
stratified by race/ethnicity from HRS participants aged 54–65.

TABLE 2—Two-Year Standardized Rates
in the Onset of ADL Disability by
Baseline Depression Status with and
without Adjustment Factors

Not 
Adjustment Factors Depressed Depressed

Unadjusted 23.03 91.95*

Sociodemographica 23.03 85.07*

Chronic conditionsb 23.03 60.10*

Higher-level impairmentsc 23.03 46.62*

Economic factorsd 23.03 43.45*

Note. The onset rate is per 1000 respondents.
aControl for sociodemographic factors
(race/ethnicity, age, gender, marital status, live
alone, children, grandchildren, living parent(s),
caregiver for parent(s)).
bControl for sociodemographics plus chronic
conditions (arthritis, cancer, cardiovascular disease
[heart disease, hypertension, stroke], diabetes, lung,
stroke, obesity).
cControl for sociodemographics plus chronic
conditions plus higher-level impairment (functional
limitations, IADL disability).
dControl for sociodemographics plus chronic
conditions plus higher-level impairment plus
economic factors (education, income, wealth,
private/other/missing, government, no health
insurance).
*P ≤ .05.

TABLE 3—Depression Odds Ratio for 
2-Year ADL Disability Onset (n=6871)

Adjustment Factors Odds Ratio 95% CI

Unadjusted 4.30 3.07, 6.00

Sociodemographica 4.01 2.81, 5.73

Chronic conditionsb 2.83 1.89, 4.25

Higher-level impairmentc 2.19 1.46, 3.30

Economic accessd 2.04 1.34, 3.09

aControl for sociodemographic factors
(race/ethnicity, age, gender. marital status,
live alone, children, grandchildren, living parent(s),
caregiver for parent(s)).
bControl for sociodemographics plus chronic
conditions (arthritis, cancer, cardiovascular disease
[heart disease, hypertension, stroke], diabetes, lung,
stroke, obesity).
cControl for sociodemographics plus chronic
conditions plus higher-level impairment (physical,
IADL).
dControl for sociodemographics plus chronic
conditions plus higher-level impairment plus
economic factors (education, income, wealth,
private/other/missing, government, no health
insurance).

attributable to an association between health
and economic characteristics. Sensitivity
analyses that entered health factors last after
control for economic factors still showed
these factors reduced excess disability inci-
dence rates related to depression by one-
third. Other sensitivity analyses repeated
Table 2 analyses using a more stringent crite-
rion (CIDI-SF≥5) recommended by some re-
searchers35 to ascertain major depression.
Under this definition, the unadjusted 2-year
rate for incident ADL disability among adults
with baseline depression increased to 110.6
per 1000, depression persisted as an indepen-
dent risk factor for developing ADL limita-
tions, and health factors substantially ex-
plained elevated depression risk.

We measured the effect of depression on
the onset of ADL disability adjusting for so-
ciodemographic, health need, and economic
factors by the magnitude of adjusted odd ra-
tios estimated from sequential multiple logis-
tic regression models (Table 3). Depression
remained a strong and significant risk factor
(adjusted odds ratio=2.0; CI=1.3, 3.1) for
the development of ADL disability after
control for differences in sociodemographics,
health, and economic factors. The full multi-
ple logistic model (data not shown) also indi-
cated that ADL disability onset was signifi-

cantly more likely among African Americans
(adjusted odds ratio=1.7; CI=1.2, 2.4) after
accounting for other risk factors.

Recognizing that depression is more com-
mon among women than men and among mi-
norities than Whites (Table 1), additional
analyses (data not shown) investigated
whether the effect of depression on ADL dis-
ability onset differed by gender or by race.
Depression interaction terms with gender and
racial/ethnicity added to the full multiple lo-
gistic regression model were not statistically
significant. This analysis indicates that the ef-
fect of depression on ADL disability onset is
similar across gender and racial/ethnic groups
after control for differences in sociodemo-
graphic, health need, and economic factors.

DISCUSSION

We have provided evidence of a substan-
tial national public health burden related to
depression in the development of ADL dis-
ability among US adults aged 54–65 years.
Nearly 1 of every 5 new cases of ADL dis-
ability is associated with depression. Almost
1 in 10 depressed adults who previously had
no ADL disability reported dependence in
≥1 ADL tasks within 2 years, which is an
impressively high disability incidence rate



November 2005, Vol 95, No. 11 | American Journal of Public Health Dunlop et al. | Peer Reviewed | Research and Practice | 2007

 RESEARCH AND PRACTICE 

among a relatively young group of older
adults.

Depression increases the odds of develop-
ing ADL disability across racial/ethnic and
gender groups, demonstrating the impor-
tance of treating depression for all adults.
The risk for developing ADL disability
within 2 years was more than four times
greater for depressed adults compared with
their non-depressed peers and remained
significant after control for differences in
other investigated risk factors. However,
the prospect of developing ADL disability is
particularly devastating for depressed Afri-
can Americans. Almost 1 in 5 depressed
African Americans developed disability
compared with only 1 in 20 of their non-
depressed peers. Although the effect of de-
pression on the increase in the odds for
developing disability is similar for older Afri-
can Americans and Whites, the attributable
risk was more than doubled in African
Americans compared with Whites. From a
public health viewpoint, African Americans
start with the greatest risk for developing
disability; the addition of depression sub-
stantially accentuates the disability toll
among African Americans. The high disabil-
ity incidence rates among depressed African
Americans make depression an important
target for public health efforts to reduce dis-
parities in disability.

Although the relationship between depres-
sion and functional limitations is fairly well
established, the direction of this relationship
is potentially complex because of the nature
of depression.44 Experiencing limits in func-
tioning may increase stress, thereby produc-
ing depressive reactions.45 Alternatively, it
may be that persons experiencing depression
have a greater risk for the development of
functional impairments as a secondary effect
of the retarding effects of depression (e.g., less
physical activity, lower compliance with treat-
ment recommendations46,47). This national
study provides methodologically strong evi-
dence on depression as a precursor of ADL
disability, which is important information to
promote depression as a public health priority
for intervention and prevention programs.

The finding that depression was an inde-
pendent predictor for developing ADL dis-
ability after accounting for sociodemograhic,

health, and economic factors is consistent with
findings from the older cohorts (65 years and
older) of the Established Populations for Epi-
demiological Studies of the Elderly (EPESE).10,22

Similar to those studies, only a small part of
the association of depression with subsequent
ADL disability was explained by sociodemo-
graphic factors. The current study demon-
strated that chronic conditions accounted for
a substantial portion of the association be-
tween depression and future ADL disability
among this nationally representative cohort
(aged 54–65 years). Accounting for func-
tional limitations and IADL disability further
attenuated the relationship of depression to
incident ADL disability. Together, chronic
conditions, functional limitations, and IADL
disability explained as much as half the ex-
cess risk associated with depression.

Despite its strengths, several limitations
common to secondary databases may affect
the present findings. CIDI-SF assessment as-
certains major depressive episodes within the
past 12 months but does not distinguish be-
tween episodes that involve major depressive
disorder, bipolar disorder, or psychotic disor-
der.28 Baseline factors were assessed cross-
sectionally, so it is not known among those
factors (especially health-related ones) which
may be consequences or causes of depres-
sion. Self-reported measurement of limitations
in function and IADL disability may not be as
sensitive as objective measures (e.g., strength,
balance, walking speed), which may result in
underestimates of the portion of depression-
related disability that is attributable to such
factors. Our study lacked measures of disease
severity. Also, the 1996 wave of the HRS
was representative of people aged 55–65
years but not of those outside of this age
range. Finally, we excluded decedents, which
may result in underestimates of the relation-
ship between depression and subsequent
disability onset, because persons who pass
through a period of disability before death
are not observed.

Disability is a major driver of health care
costs.4,5 Findings from this study show that
nearly 1 of every 5 new cases of ADL disabil-
ity is associated with depression in this co-
hort, whose medical costs will imminently be
covered by public insurance via Medicare.
These results point to the importance of treat-

ing depression in all adults to prevent the de-
velopment of disability. Public health strategy
should particularly target the treatment of de-
pression among African Americans, for whom
the risk of developing ADL disability is great-
est. The powerful relationship of depression
to incident ADL problems is partially ex-
plained by chronic illnesses, functional limita-
tions, and IADL disability; these health prob-
lems are also amenable to medical and public
health intervention. These results add ammu-
nition to the call to address the prevention
and effective treatment of chronic conditions
and functional limitations as important com-
ponents in the management of depression in
older adults.14,48–50 The importance of man-
aging a spectrum of clinical issues points to
the value of systems–based medicine that
evaluates depression and function, in addition
to the presenting illness;51 such issues are
often overlooked in an environment of spe-
cialized medicine.52,53 Public health and/or
public policy programs that promote preven-
tion and effective treatment of depression,
chronic conditions, and functional impair-
ments among adults may prevent the devel-
opment of ADL disability, interrupting a
costly spiral of health decline.
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