Journals of Gerontology: MEDICAL SCIENCES
Cite journal as: J Gerontol A Biol Sci Med Sci 2014 February;69(2):215-222
doi:10.1093/gerona/glt074

© The Author 2013. Published by Oxford University Press on behalf of The Gerontological Society of America.

All rights reserved. For permissions, please e-mail: journals.permissions @ oup.com.
Advance Access publication May 30, 2013

Racial Differences on Association of Depressive
Symptoms With Combined Basic and Instrumental
Activities of Daily Living

Kumar B. Rajan,' Lisa L. Barnes,? Robert S. Wilson,? Denis A. Evans,' and Carlos F. Mendes de Leon,?

'Department of Internal Medicine, Rush Institute for Healthy Aging, Rush University Medical Center, Chicago, Illinois.
“Department of Neurological Sciences and Preventive Medicine, Rush Alzheimer’s Disease Center, Rush University

Medical Center, Chicago, Illinois.
SDepartment of Epidemiology, School of Public Health, University of Michigan, Ann Arbor, Michigan.

Address correspondence to Kumar B. Rajan, PhD, 1645 West Jackson Boulevard, Suite 675, Chicago, IL 60612. Email: kumar_rajan @rush.edu

Background. Depressive symptoms are predictive of multiple degenerative diseases in older age adults. However, the
association of depressive symptoms with onset and progression of disability have not been studied.

Methods. In a cohort of community-dwelling, older black and white adults, 5,446 initially nondisabled subjects were
followed annually for disability between 2000 and 2008. Depressive symptoms were assessed at baseline using a sum-
mary measure of 10-item version of the Center for Epidemiologic Survey-Depressive symptoms scale. The disability
outcome was based on a summary measure of 13 basic and instrumental activities of daily living, and analyzed using a
two-part regression model for onset and progression of disability.

Results. During follow-up, 44% of blacks and 35% of whites reported onset of disability. After adjusting for con-
founders, depressive symptoms were associated with increased odds of disability onset in blacks (odds ratio = 1.12, 95%
confidence interval, 1.07-1.18) and whites (odds ratio = 1.21, 95% confidence interval, 1.08—1.36). The odds of disability
onset associated with depressive symptoms also increased significantly over time in whites (odds ratio = 1.06, 95% con-
fidence interval, 1.04—1.09), but not in blacks. In addition, depressive symptoms were associated with an increasing rate
of progression of disability in whites (rate ratio = 1.08, 95% confidence interval, 1.06—1.09), but not in blacks.

Conclusions. Depressive symptoms increased the risk of onset of disability in blacks and whites. This risk tended to
increase over time only among whites. A similar race-specific pattern was observed for time-dependent changes due to
depressive symptoms in the rate of progression in disability after onset.
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ISABILITY represents the impact of multiple comor-

bid conditions on a person’s ability to maintain essential
activities of daily living (1,2). This impact can be understood
in terms of two distinguishable mechanisms. The first mecha-
nism emphasizes the need to maintain of the ability to live
in the community independently and to perform basic self-
care tasks (3,4). The second approach focuses on late-life dis-
ability as a process that results from deteriorating functional
abilities due to the progression of underlying chronic disease
processes (5,6). Hence, disability can be described in terms
of a gradual two-part process of onset and progression. Few
studies have compared and contrasted this two-part process in
relation to important determinants of disability in older adults.
A better understanding of the disability process has resulted

in noninstitutionalized older adults being able to live longer
and healthier lives (7). Despite general improvements in
overall health among older adults, substantial differences in
disability exist between blacks and whites (8,9). Most studies

that have examined racial disparities in disability have tended
to focus on differences in socioeconomic status (10-12); but
even after matching on socioeconomic status, disparities
often persist. Several psychological factors have been shown
to increase the risk of disability in blacks and whites (13—
15). One important psychological factor that may be related
to racial differences in the disability process is depressive
symptoms (16,17). Previous data suggest that the prevalence
of depressive symptoms is higher among older blacks than
whites (18,19) although other findings have not shown such
racial differences (20,21). In addition, previous studies
suggest that depressive symptoms may have a more adverse
association with health outcomes among blacks relative to
whites (22-25). In this study, we extend this work and test
racial differences in the association of depressive symptoms
on the onset and progression of disability. Although recent
studies have used the two-part process characterization of
disability to estimate the effects of race and socioeconomic
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status on onset and progression of activities of daily living
(ADL) disability (26,27), no study, to our knowledge,
has investigated the effect of depression on the onset and
progression of disability in older blacks and whites.

METHODS

Study Design and Participants

Data for this article comes from the Chicago Neighborhood
and Disability Study. This is a study of neighborhood con-
ditions and disability in older adults that is fully integrated
within the Chicago Health and Aging (CHAP) parent study.
CHAP is an ongoing, population-based, longitudinal study
of Alzheimer’s disease and other common health conditions
in older adults (28). The CHAP study includes in-person
interviews that were conducted in the subjects’ homes in
approximately 3-year cycles, with each subsequent cycle
starting immediately after completion of the previous one. The
Chicago Neighborhood and Disability Study was performed
from 2000 through 2008 in three adjacent neighborhoods on
the south side of Chicago. Of the 7,545 study subjects, 5,446
were not disabled and included in this study. The average age
of study sample was 73.2 (standard deviation [SD] = 6.4)
years with an average follow-up time of 6.8 (SD = 2.2) years.
Disability data were collected as part of the CHAP in-home
interviews conducted every 3 years and during annual tele-
phone interviews conducted in intervening years.

Measure of Depressive Symptoms

Depressive symptoms were assessed using the 10-item ver-
sion of the Center for Epidemiological Studies-Depressive
symptoms (CES-D) scale. The 10-item form was developed
as part of the Established Populations for the Epidemiologic
Studies of the Elderly (EPESE) site in East Boston, and found
to cover the same four dimensions as the original 20-item
CES-D and to have acceptable reliability (29). In the CHAP
data, this version of the CES-D has good internal consistency
with an alpha coefficient of .75. Each item in this scale was
scored as presence or absence of a symptom. A summary
score was derived by adding the number of positive responses.
For the purpose of this analysis, we used the baseline CES-D
summary score as measure of depressive symptoms, with a
range from 0 to 10 (maximum observed score of 10).

Measure of Disability

Disability was assessed based on 13 questions measuring
disabilities in ADL and instrumental activities of daily liv-
ing (IADL). Previous studies suggest that a combined ADL/
IADL measure has higher reliability and less age-related bias
than each measure individually (30). ADL disability was
measured using six items assessing the need for help with or
inability to perform basic ADLs, bathing, dressing, eating,
showering, toileting, and getting out of bed to chair (31).

IADL disability was measured using seven items assessing
the degree of difficulty in using the phone, shopping for gro-
ceries, preparing meals, house-keeping, laundering, taking
medication, and managing finances (32). Responses indicat-
ing disability in ADLs (need help or unable to do) or IADLs
(at least some difficulty) were summed across tasks to create
the outcome measure of ADL/IADL disability.

Race and Other Covariates

Covariates in our study included age at baseline (centered
atage 75), gender, self-reported race, coded as black versus
white (subjects who identified themselves as non-Hispanic
blacks and non-Hispanic whites), education, coded as the
number of years of formal schooling completed (centered
at 12 years), standardized cognitive function, physical
function, and body mass index (kilogram/square meter);
and time-varying measure of total number of chronic
health conditions (stroke, myocardial infarction, cancer,
hypertension, diabetes, and hip fracture) as these comorbid
conditions are closely associated with disability.

Statistical Analysis

Standard descriptive analyses were provided using means,
standard deviations, and percentages for each variable. The
ADL/IADL disability outcome variable was considered
to represent a number of task disabilities, and therefore
to follow a count (Poisson) distribution. We modeled
changes in disability as a two-part process, with the first
part representing onset and the second part as progression.
Transition to onset of disability was modeled using a logit
link function with binomial distribution, and progression
was modeled using a log link function with Poisson
distribution. Thus, the parameters of the logistic model
can be interpreted as the change in odds ratio (OR) and the
parameters of the log-linear model can be interpreted as the
change in rate ratio (RR). Changes in onset and progression
were analyzed using a two-part regression model, which
were fitted stratified by race. We also fitted a model after
combining data for blacks and whites to perform a formal
test of racial differences in the association of depressive
symptoms with either onset or progression of ADL/IADL
disability. All models included depressive symptoms, time
since baseline (time), age, gender, education, cognitive
function, physical function, body mass index, number of
chronic health conditions, and interaction of time with
age and depressive symptoms. The interpretation for main
effect of depressive symptoms, also referred to as marginal
associations, is the underlying average OR for onset of
ADL/IADL disability at any follow-up period because we
excluded subjects disabled at baseline from our analysis.
The interpretation for interaction of depressive symptoms
and time, also referred to as longitudinal associations, is the
average increase in OR for depressive symptoms for each
additional year of follow-up.
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The specific formulation of this two-part regression is as
follows: For the first (onset) part, let y, be a vector of binary
variables denoting the onset of ADL/IADL disability for the
ith individual. The probability of onset of ADL/IADL given
the random effect b, can be described using a binomial dis-
tribution of the form (33):

p(yi’ni('xi’B) 1b,) = (l—TCi)eXpl}’lOg%}’

for y, =0 and 1 and follows the natural exponential family
with a canonical logit link function.

The second part analyzes change in number of ADL/
IADL disabilities modeled using a log-linear (Poisson)
model for count data (33). Given the random effectc;,, the
log-linear model for number of ADL/IADL disabilities (s,)
is obtained by:

P(S,-’H,- l Ci) = eXP(—H,)

1
S—J exp(y, logp,),

where s, is the number of ADL/IADL disabilities (range
0-13), and p.is the parameter of interest describing the pro-
gression of ADL/IADL disability scores over time.

The joint log-likelihood for the two-part model with ran-
dom intercept is expressed as follows:

10) =" log [ p(y, 15)p(s, | (b, c,)dbde,

Hp(yi | bi)p(si|ci)|p(b,,c;)db,dc;,

J=1

.-
0= log [
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where p(yl.|bl.) comes from a binomial distribution, p(s,.|cl.)
comes from a Poisson distribution, and m, denotes the
number of repeated assessments within the ith subject.
The distribution of the random effects p(b,c) is assumed
to follow jointly normal distribution of the form N(0,Z).
Maximization of the likelihood with respect to the param-
eters 0 = (B",u",Z)" does not have a closed form solution.
Hence, we used Laplace approximation to estimate the
parameters of the joint log-likelihood function (27). As a
numerical approximation, we implemented the maximiza-
tion of the likelihood using PROC NLMIXED in SAS soft-
ware (34).

At baseline, 2,099 subjects reported at least one ADL/
IADL disability and were excluded from analysis. For the
progression model, ADL/IADL disability scores of non-
disabled subjects were set to missing until the last data
assessment before onset of disability. Thus, progression in
disability reflects change from a nondisabled state and not

from the first level of disability that was observed. We also
performed a sensitivity analysis using principal stratifica-
tion based on survival status at each time point to examine
the influence of truncation by death. This approach has been
developed for analysis of longitudinal data truncated by
death during follow up with specific application for causal
models (35).

RESsuLTS

Baseline characteristics of subjects with no ADL/IADL
disability at the first assessment (N = 5,446) stratified by
race are shown in Table 1. On average, blacks were more
likely to be younger, females, and reported lower levels
of education, cognitive and physical functions, and higher
levels of body mass index. A total of 45% of blacks and
59% of whites reported no depressive symptoms; blacks
were also more likely to report higher symptom levels than
whites. Table 2 shows the number (proportion) of subjects
with new onset of ADL/IADL disability and average
number of ADL/IADL disabilities at the time of onset
for each follow-up interview. During the entire follow-up
period, a total of 44% of blacks and 35% of whites reported
onset of ADL/IADL disability (data not shown in the
table). The proportion of subjects reporting onset of ADL/
IADL disability was different for those with and without
depressive symptoms at baseline: Among the latter, 37% of
blacks and 31% of whites developed ADL/IADL disability
during follow up. Among subjects with one or more
depressive symptoms at baseline, 50% of blacks and 40%
of whites developed onset of ADL/IADL disability during
follow up. In contrast, the average number of ADL/IADL

Table 1. Baseline Characteristics of Subjects in a Random Sample of
the Population Aged 65 and Older of a Biracial Community in Chicago

Black Subjects, White Subjects,
Characteristics Mean (SD) Mean (SD)
Age (years) 71.9 (5.6) 749 (7.1)
Education (years) 12.3 (3.1) 14.3 (3.1)
Body mass index (kg/m?) 28.9 (5.8) 27.1(5.2)
Physical function 11.0 (2.6) 11.9 (2.6)
Cognitive function 0.31 (0.58) 0.69 (0.47)
N (%) N (%)

Sample size 3,498 (64%) 1,948 (36%)
Gender

Male 1,352 (39%) 791 (41%)

Female 2,146 (61%) 1,157 (59%)
Medical conditions

0 927 (27%) 604 (31%)

1-2 2,357 (67%) 1,248 (64%)

3-5 214 (6%) 96 (5%)
Depressive symptoms

0 symptoms 1,579 (45%) 1,151 (59%)

1-3 symptoms
4-6 symptoms

1,479 (42%)
359 (10%)
78 (2%)

708 (36%)
80 (4%)

>7 symptoms 9 (1%)




218 RAJAN ET AL.

Table 2. Number (Percent) of Subjects With Onset of ADL/IADL Disability and Number (Median, Range) of ADL/IADL Disabilities at the
Time of Onset in a Random Sample of the Population Aged 65 and Older of a Biracial Community in Chicago

Black Subjects Only

White Subjects Only

Data Collection No. of Onset (%)

No. of Disabilities, Median (Range)

No. of Onset (%) No. of Disabilities, Median (Range)

Follow-up year 1* 495 (16) 2 (1-12)
Follow-up year 2* 333 (14) 1(1-13)
Follow-up year 3 183 (10) 2 (1-13)
Follow-up year 4* 168 (10) 1(1-13)
Follow-up year 5* 138 (10) 2 (1-13)
Follow-up year 6 109 (13) 2 (1-13)
Follow-up year 7* 74 (12) 1(1-13)
Follow-up year 8* 40 (13) 2 (1-11)

212 (12) 2 (1-13)
147 (10) 1(1-13)
95 (9) 2 (1-13)
76 (9) 1(1-12)
62 (9) 1(1-12)
39 (9) 2 (1-13)
27 (7) 1(1-13)
19 (7) 1(1-11)

Note: ADL = activities of daily living; IADL = instrumental activities of daily living.

*Telephone interviews.

disabilities after onset was roughly similar in blacks and
whites, and the number of disabilities after onset were not
substantially different as a function of depressive symptom
status at baseline.

We assessed the association of baseline depressive symp-
toms with onset of ADL/IADL disability stratified by race
and with adjustments for demographic variables and health-
related control variables (Table 3). With each year of age,
the odds of onset of disability increased in blacks (odds ratio
[OR] = 1.06, 95% confidence interval [CI], 1.04-1.07) and
whites (OR = 1.10, 95% CI, 1.08-1.13) at any given time.
The odds of onset of disability in black males was lower (OR
=0.79, 95% CI, 0.68-0.92) than black females. However, no
significant gender differences were observed among whites.
Higher levels of education were associated with lower odds
of onset in blacks (OR = 0.97, 95% CI, 0.94-0.99), but
showed no association in whites. Number of medical con-
ditions was positively associated with onset of ADL/IADL
disability in blacks and whites, and cognitive and physical
functions were negatively associated with onset of ADL/
IADL disability in blacks and whites. More importantly, for
each unit of depressive symptom, the odds of onset of ADL/
IADL disability increased in blacks (OR = 1.12, 95% CI,
1.07-1.18) and whites (OR = 1.21, 95% CI, 1.08-1.36). In
sum, we see an emerging pattern of differences in marginal
associations between blacks and whites, in terms of demo-
graphic variables and depressive symptoms.

In addition to the marginal association of depressive
symptoms, we also assessed the longitudinal association
on onset of ADL/IADL disability using time since
baseline variable and its interaction with age and baseline
depressive symptoms. Among subjects with no depressive
symptoms, the main time coefficient indicates that the
odds of ADL/TADL disability onset increased over time
in blacks (OR = 1.28, 95% CI, 1.22-1.34) and whites
(OR = 1.34, 95% CI, 1.25-1.44). The age and time
interaction terms indicate that the yearly increase in
disability onset odds increased as a function of baseline
age among both blacks (OR = 1.01, 95% CI, 1.01-1.01)
and whites (OR = 1.02, 95% CI, 1.01-1.02). For each

Table 3. Estimates From Two-Part Models for Odds of Onset
of Combined ADL/IADL Disability in a Random Sample of the
Population Aged 65 and Older of a Biracial Community in Chicago

Parameter Coefficient SE Odds Ratio (95% CI)

Black subjects only (N = 3,498)

Intercept —2.88% .100 —

Age .056* .008 1.06 (1.04-1.07)
Males -231% 075 0.79 (0.68-0.92)
Education -.033¢ 012 0.97 (0.94-0.99)
Body mass index .014# .006 1.01 (1.00-1.03)
Medical conditions .365%* .041 1.44 (1.33-1.56)
Cognitive function -.519%* .070 0.60 (0.52-0.68)
Physical function —-.162* 015 0.85 (0.83-0.88)
Depressive symptoms 116% .025 1.12 (1.07-1.18)
Time 250% .023 1.28 (1.23-1.34)
Age x time .010* .002 1.01 (1.01-1.01)
Depressive symptoms x time .010 .007 1.01 (0.99-1.02)
Onset variation .996* .088 —

White subjects only (N = 1,948)

Intercept -3.87* 197 —

Age .100* 012 1.10 (1.08-1.13)
Males -.078 120 0.92 (0.73-1.18)
Education -.003 .019 1.00 (0.96-1.04)
Body mass index .029% 011 1.03 (1.01-1.05)
Medical conditions .200% .067 1.22 (1.07-1.40)
Cognitive function —.822% 137 0.44 (0.33-0.58)
Physical function —.199%* .024 0.82 (0.78-0.86)
Depressive symptoms 191* .060 1.21 (1.08-1.36)
Time .294% .036 1.34 (1.25-1.44)
Age x time .018%* .003 1.02 (1.01-1.02)
Depressive symptoms x time .059* 012 1.06 (1.04-1.09)
Onset variation 1.414* .149 —

Note: ADL = activities of daily living; IADL = instrumental activities of
daily living.
#p <.0001; p < .01; ip < .05.

unit of depressive symptom, the association of onset of
ADL/IADL disability increased over time in whites
(OR = 1.06, 95% CI, 1.04-1.09), but not in blacks (OR
= 1.01, 95% CI, 0.99-1.02). A model of the combined
data yielded a significant three-way interaction race,
depressive symptoms, and time for onset of ADL/IADL
disability (p = .012) (data not shown), suggesting that the
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time-dependent association of depressive symptoms with
onset of disability was different among blacks and whites.

To graphically illustrate the association of depressive
symptoms on disability, we computed the predicted prob-
ability of onset of disability at depressive symptoms scores
of 0 (10th percentile) and 3 (90th percentile) (Figure 1).
Graphs for onset were plotted for black and white females
with 12 years of education and 75 years of age at base-
line. Among subjects with no depressive symptoms, the
predicted probability of onset increased more over time
in blacks than whites. Among subjects with three depres-
sive symptoms, the predicted probability of onset in whites
crossed the predicted probability in blacks by the 5th year
of follow up. In summary, blacks had a higher probability of
onset of ADL/TADL disability than whites in the absence of
depressive symptoms. However, the predicted probability
of disability onset showed a greater increase in whites than
in blacks with each additional depressive symptom.

The coefficients in the progression models represent the
effect on the rate ratio (RR) of the number of ADL/IADL
disabilities, expressed on a log scale (Table 4). Higher age
was associated with higher rate of progression of disability
in whites (RR =1.03, 95% CI, 1.01-1.05), but not in blacks
at any given time (RR = 1.01, 95% CI, 0.99-1.02). Black
males had a significantly faster rate of progression than
black females (RR = 1.13, 95% CI, 1.02—-1.27). However,
gender was not significantly associated with progression
of disability in whites. Number of medical condition was
positively associated with progression of ADL/IADL dis-
ability. Cognitive and physical functions were negatively
associated with progression of ADL/IADL disability. The
marginal association of depressive symptoms was not

Depressive Symptoms=0

0.5

—— Blacks --- Whites

0.3 0.4

Predicted probability
0.2

0.1

0.0

Time since baseline

significantly associated with the rate of progression of dis-
ability in blacks or whites.

In terms of the longitudinal associations, the predicted
rate of progression over time was slightly higher in blacks
(RR = 1.21, 95% CI, 1.19-1.24) compared with whites
(RR = 1.17, 95% CI, 1.13-1.21). Older age at disability
onset was associated with a higher rate of progression
over time after onset among blacks (RR = 1.01, 95% CI,
1.01-1.01) and whites (RR =1.01,95% CI, 1.01-1.02). The
rate of progression in ADL/IADL disability as a function of
depressive symptoms did not increase over time for blacks
(RR = 1.00, 95% CI, 0.99-1.01), but did so for whites
(RR =1.08, 95% CI, 1.06-1.09). A model of the combined
data showed a significant race x depressive symptoms X
time interaction term for progression of disability (p = .008)
(data not shown), suggesting that the time-dependent effect
of each additional depressive symptom on progression of
disability was different among blacks and whites.

To demonstrate progression of disability in blacks and
whites, we plotted the predicted disability scores at depres-
sive symptom scores of 0 (10th percentile) and 3 (90th per-
centile; Figure 2). Graphs were plotted for black and white
females with 12 years of education and 75 years of age at
onset. From the figure, we can see that blacks had a higher
rate of progression in disability than whites for depres-
sive symptoms score of 0. When subjects had a depressive
symptoms score of 3, the trajectory of progression crossed
for blacks and whites after the 3-year follow-up interview.
In conclusion, blacks had a higher number of disability
symptoms than whites for lower levels of depressive symp-
toms. However, as depressive symptoms got worse, the rate
of progression of disability in whites was much worse than

Depressive Symptoms=3

0.5

—— Blacks --- Whites

0.3 0.4

Predicted probability
0.2

0.1

0.0

Time since baseline

Figure 1. Predicted probability of combined activities of daily living/instrumental activities of daily living disability in blacks and whites.
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Table 4. Estimates From Two-Part Model for Progression of
Combined ADL/IADL Disability in a Random Sample of the

Population Aged 65 and Older of a Biracial Community in Chicago

Parameter

Rate Ratio (95% CI)

Black subjects only (N = 1,543)
Intercept
Age
Males
Education
Body mass index
Medical conditions
Cognitive function
Physical function
Depressive symptoms
Time
Age x time
Depressive symptoms X time
Progression random effect

White subjects only (N = 677)
Intercept
Age
Males
Education
Body mass index
Medical conditions
Cognitive function
Physical function
Depressive symptoms
Time
Age x time
Depressive symptoms X time
Progression random effect

Coefficient SE
—.2647 .081
.007 .007
124% .053
.020% .008
-.0137 .004
.0907 .028
-.361%* .044
—.048%* .009
.006 .017
.195% .011
.009%* .001
.004 .004
703% .032
—.672% 153
.0327 .010
.019 .078
021 .012
-.007 .007
.085 .041
—.638% .078
-.0517 .014
.009 .036
157 .018
.012% .002
.076%* .009
607 077

1.01 (0.99-1.02)
1.13 (1.02-1.26)
1.02 (1.00-1.04)
0.99 (0.98-1.00)
1.09 (1.03-1.16)
0.70 (0.64-0.76)
0.95 (0.94-0.97)
1.01 (0.97-1.04)
1.21 (1.19-1.24)
1.01 (1.01-1.01)
1.00 (0.99-1.01)

1.03 (1.01-1.05)
1.13 (0.97-1.32)
1.02 (1.00-1.04)
0.99 (0.97-1.00)
1.09 (1.01-1.19)
0.70 (0.60-0.81)
0.95 (0.93-0.98)
1.01 (0.94-1.08)
1.17 (1.13-1.21)
1.01 (1.01-1.02)
1.08 (1.06-1.09)

Note: ADL = activities of daily living; JADL = instrumental activities of

daily living.

#p < .0001; T p <.01; ip < .05.

Depressive Symptoms=0

Expected disability
3

Blacks ---

Whites

Time since onset

blacks. This was formally tested using a model with interac-
tion of race with depressive symptoms and time.

In our cohort, 748 (21%) black and 440 (23%) white
subjects died during follow up, with 426 (28%) black
and 226 (33%) white subjects of these dying after onset
of ADL/TADL disability. A sensitivity analysis aimed at
exploring the attrition due to death in separate models
for onset and progression showed that the coefficients for
the main effect of depressive symptoms and time since
baseline, and the interaction between time and depressive
symptoms, increased by 6%—8% in blacks and 11%—-14%
in whites, respectively, compared with the primary models
(data not shown). Racial differences in the association of
depressive symptoms with onset and progression of ADL/
IADL disability were larger and remained statistically
significant.

DiscussioN

Disability is a complex process associated with aging. Our
findings suggest that the effect of depressive symptoms on
onset of disability is different than its effect on progression
of disability. Depressive symptoms are often studied in terms
of a single process of increase in disability. In this article, we
studied depressive symptoms in terms of a two-part mecha-
nism, specifically, an onset and a progression mechanism. The
main difference between our study and other studies pertain
to the fact that disability was studied in terms of a two-part
process with depressive symptoms being able to influence
the onset and progression process differently. Thus, we were
able to establish that the association of depressive symptoms

Depressive Symptoms=3

Whites

Blacks ---

Expected disability
3

Time since onset

Figure 2. The rate of progression of combined activities of daily living/instrumental activities of daily living disability in blacks and whites.
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with onset of disability was different from the association of
depressive symptoms with progression process.

In general, blacks were more depressed than whites,
and blacks had higher odds of onset of disability and
progression than whites independent of depressive
symptoms, consistent with several previous reports (36-39).
Even though depressive symptoms were associated with
disability in blacks and whites, it had stronger association
in whites than in blacks. Specifically, depressive symptoms
increased the odds of onset of disability over time in
whites more than blacks. Also, depressive symptoms
seemed to have no effect on progression of disability in
blacks, but were moderately associated with progression
of disability over time in whites. The stronger effect of
depressive symptoms on the odds of incident disability in
whites compared with blacks is inconsistent with at least
two previous studies (40,41), but neither of these used a
two-part process to characterize disability. The reasons for
the apparently greater sensitivity to depressive symptoms
among whites relative to blacks are unclear. Although older
blacks are often assumed to have greater network support
systems and higher levels of spirituality (42), which might
mitigate the adverse effects of depression, they also report
higher levels of depressive symptoms compared with
whites (38). However, other evidence indicates that the link
between poor mental health and physical health outcomes
is weaker among older blacks than whites, suggesting that
a more depressed state may be less consequential for older
blacks in terms of long-term disability trajectories (43,44).
Another possibility is that the adverse effect of depressive
symptoms on disability in blacks is overshadowed by other
important risk factors, such as low income and high levels
of comorbidity.

To further understand the influence of depressive symp-
toms on the disability process, we included an interaction
of age with depressive symptoms to see if higher levels of
depressive symptoms among older subjects were driving
the association of depressive symptoms in whites. However,
the influence of age on the association of depressive symp-
toms with disability was not significant and did not change
the coefficient of depressive symptoms. In terms of gender,
black men had lower odds of onset of disability but faster
progression than black women. This could be due to the
fact that black men had lower comorbidity at baseline and
were less likely to have an onset of disability. Future studies
can investigate the role of comorbidities in black males and
females. Depressive symptoms can also be closely related
to other social factors that were not included in this study.
Perhaps, there were other physiological mechanisms that
can be used to describe the association between depressive
symptoms and disability in blacks and whites that were not
explored here.

The main shortcoming of this study is that only two pat-
terns of the disability mechanism, namely onset and progres-
sion of disability, were studied. However, future research is

needed to develop analytical methods that can study several
patterns of disability mechanism. We also used two modes
of data collection, in-home interviews and telephone inter-
views, which might have introduced additional bias in our
disability assessment. However, we adjusted for interview
type using an indicator variable for telephone survey in our
analytical models. About 20% of subjects had deceased
during the follow up that might introduce additional bias.
However, our sensitivity analysis showed that the associa-
tion of depressive symptoms with onset and progression of
disability was slightly higher than models unadjusted for
death, thus, no selection bias was observed due to death.

In conclusion, we found that depressive symptoms were
associated with onset of ADL/IADL disability in blacks and
whites. However, the odds of onset of ADL/IADL disabil-
ity increased significantly higher over time among whites
compared with blacks. In addition, the rate of progression
of ADL/IADL disability was associated with depressive
symptoms among whites, but showed no association among
blacks. The findings of this research suggest that depressive
symptoms shows stronger association with ADL/IADL disa-
bility among whites when compared with blacks. This study
has strong implications in terms of racial differences of men-
tal disorders such as depressive symptoms that show mark-
edly different associations by ethnic groups. Understanding
these ethnic differences may play an important role on eth-
nic specific intervention and/or prevention programs.
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