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Objectives—To evaluate race-related differences in depression onset and recovery in older
persons, overall and by sex, and examine race-related differences in mortality according to
depression.

Design—~Prospective cohort study.

Setting—General community in pre-designated zip code areas in Memphis, Tennessee, and
Pittsburgh, Pennsylvania.

Participants—3,075 persons age 70-79 at baseline in the Health, Aging, and Body Composition
study.

Measurements—Depression was assessed at 8 time points over 10 years using the 10-item
Center for Epidemiologic Studies — Depression (CES-D) scale; scores of <8 and =8 denoted
nondepressed and depressed, respectively. We created variables for transitions across each 18-
month time interval, namely, from nondepressed or depressed to nondepressed, depressed, or
death, and determined the association between race and the average likelihood of these transitions
over time.

Results—A higher percentage of blacks than whites were depressed at nearly all time points.
Adjusting for demographics, common chronic conditions, and body mass index, blacks had a
higher likelihood of experiencing depression onset than whites (odds ratio, 1.22; 95% confidence
interval, 1.03-1.43); among men, blacks were more likely to experience depression onset than
whites (odds ratio, 1.44; 95% confidence interval, 1.24-2.89). Blacks also had a higher likelihood
of transitioning from nondepressed to death (odds ratio, 1.79; 95% confidence interval, 1.30-2.46).
Overall and in sex-stratified analyses, race was not associated with recovery from depression or
with the transition from depression to death.

Conclusion—Our findings highlight race differences in depression in older persons and
encourage further research on the course of depression in older blacks.

Keywords
Aging; Depression; Depressive symptoms; Race differences; Epidemiology; Prospective studies

OBJECTIVE

Depression is a significant clinical and public health problem for older persons. Whereas
major depression affects 1%—-2% of community-living persons age 65 and older(1), 8%-—
30% of this population experiences clinically significant depressive symptoms(1, 2).
Clinically significant depressive symptoms, often referred to simply as “depression,” are
associated with negative outcomes including high health services utilization, disability,
dementia, and mortality (3-8). What we know about the course of depression in older
persons, however, has come largely from overwhelmingly white samples (9-11).

Older Americans are becoming increasingly diverse, with blacks projected to account for at
least 12% of persons =65 living in the U.S. by 2050(12). Despite growing numbers of blacks
living to older ages, and the national public health goal of reducing health disparities
between minority and non-minority populations (13), whether or not race differentially
influences the course of depression in older persons remains uncertain.
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Depression is highly variable over time, with periods of chronicity, remission and recurrence
(14, 15). Yet, most studies evaluating race-related differences in depression have been cross-
sectional, focusing on prevalence estimates or number of symptoms at one time point as
outcomes (16-19). Furthermore, the few longitudinal studies evaluating race-related
differences in the course of depression in older persons have focused on symptom
trajectories and average symptom levels rather than transitions into and out of clinically
meaningful states of depressive symptoms (20-23). Of these, only two considered the
potential impact of mortality on race differences in depression over time (20, 23).
Additionally, the same non-modifiable factors that predict depression onset may not predict
the course of depression. For example, low educational attainment and female sex have been
found to be associated with depression onset (24-26) but not remission (27). Relatedly,
female sex has been found to be associated with more severe depressive symptoms (28) and
a higher likelihood of receiving treatment for depression (29), while black race is associated
with a lower likelihood of initiation and adherence to depression treatment(30).
Consequently, whether there are race-related differences in the onset of and recovery from
depression in older persons, or whether race is similarly associated with these outcomes in
men and women, remains unknown.

The objectives of this prospective study were to determine whether there are race-related
differences, overall and by sex, in the onset of depression (i.e., first or recurrent episodes)
and recovery from depression in older persons over time and to examine race-related
differences in mortality according to depression. To achieve these objectives, we evaluated
possible transitions between three states—not depressed, depressed, and death— over 10
years in a large cohort of older men and women. Improved understanding of these race-
related differences will support efforts to identify and subsequently reduce racial disparities
in depression treatment and prevention.

METHODS
Study Population

Participants were members of the Health, Aging, and Body Composition (Health ABC)
study. Assembly of the cohort (N=3,075) has been described elsewhere(31). In brief,
participants constitute a random sample of white Medicare beneficiaries and all age-eligible
black community-dwelling residents in pre-designated zip code areas in Memphis,
Tennessee, and Pittsburgh, PA, who were aged 70 to 79 years at time of enrollment between
April 1997 and June 1998. At baseline, all participants reported no difficulty walking 0.25
miles, walking up ten steps without resting, and performing basic activities of daily living.
Participants signed a written informed consent and protocols were approved by the study site
institutional review boards.

Data Collection

Health ABC data were collected using both face-to-face interviews and clinic visits that
occurred over 10 years of follow-up. Because depressive symptoms were not assessed
during years 2, 7 and 9, data from years 1, 3, 4, 5, 6, 8, 10, and 11 were included in the
present study. Participants unable to attend their clinic visit were offered a home visit or a
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telephone follow-up. Deaths were ascertained by proxy report and were confirmed by
obtaining death certificates. A total of 1,160 (37.7%) participants died after a mean (SD)
follow-up of 5.7 (£2.6) years.

Demographic data, including race, age, sex, years of education, and poverty status were
collected during the Year 1 (i.e., baseline) face-to-face interview. Participants self-identified
their race as either white or black. Education was categorized as less than high school and
high school or more. Poverty was determined by applying a set of income thresholds that
vary by family size and composition issued in 1998 by the U.S. Census Bureau to reported
annual income levels. Every participant was assigned a value representing a percentage of
the federal poverty level. Participants with an income level at or below 150% of the federal
poverty level were considered to have low socioeconomic status (SES). This indicator,
commonly used in determining eligibility for federal and state public assistance programs,
has been used previously with these data (32). Presence of coronary heart disease (CHD),
stroke, diabetes, and cancer were ascertained at baseline and during subsequent face-to-face
interviews by asking participants if a doctor told them that they had each of these conditions.
Body mass index (BMI), reported as kg/m?2, was calculated from measured weight and
height collected during the clinic assessments.

Assessment of depressive symptoms and transition states

Depressive symptoms were assessed during the face-to-face interviews at years 1, 3, 4, 5, 6,
8, 10, and 11 using the 10-item Center for Epidemiologic Studies — Depression (CES-D)
scale. Participants were asked about the frequency of depressive symptoms in the past week.
Total scores range from 0 to 30, and participants scoring =8 were considered as “depressed”
(33). Data on depression were complete for 99% of the participants at baseline and 96%,
94%, 94%, 94%, 76%, 78%, and 80% of the 3075 participants at years 3, 4, 5, 6, 8, 10, and
11, respectively. Because the CES-D was not administered to study participants at all visit
types in years 8, 10 (i.e., home visit, telephone interview), and 11 (e.g., home visit), the total
percent with depression data was lower than in previous years. However, of the participants
who could have completed the CES-D in years 8, 10, and 11, less than 1% were missing
depression data.

We then created variables for six possible transitions that could occur across each of the 18-
month time intervals. The transitions were nondepressed to nondepressed, nondepressed to
depressed (i.e., depression onset), or nondepressed to death; and depressed to nondepressed
(i.e., recovery), depressed to depressed; or depressed to death. We have used this approach
previously to evaluate transitions into and out of depression states over time (24). Because
there were seven time intervals over the 10-year study period (e.g., years 1 to 3; years 3 to
4), each participant had an opportunity to contribute up to a total of seven transitions.

Statistical Analyses—We compared baseline participant characteristics by race using 2
or t test statistics. We then used the 2 statistic to determine if the percentage of whites and
blacks with depression at each time point was significantly different. To determine whether
the observed transitions into and out of depression were clinically meaningful, we calculated
the percentage of transitions that represented absolute changes in the CES-D scores >4
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points for each of the 18-month time intervals. We subsequently determined whether the
distribution of these percentages differed by race using the x2 statistic.

Given the likely intracorrelation between estimates over time, running a polytomous logistic
regression model at each time interval would likely yield biased results. Consequently, we
used longitudinal statistical methods to determine if, on average over time, race was
associated with depression onset (i.e., transition from a nondepressed to a depressed state)
and recovery from depression (i.e., transition from a depressed to a nondepressed state) and
to examine race-related differences in the average likelihood of transitioning from a
nondepressed or a depressed state to death. Specifically, we ran generalized multinomial
logit models for nominal outcomes that were estimated with a generalized estimating
equation (GEE) and used exchangeable correlation structures. We ran one longitudinal
model which included all participants who were nondepressed at the beginning of any of the
7 time intervals. Participants who remained nondepressed during an interval (i.e., at two
consecutive time points) were used as the reference group. Consequently, the parameter
estimates for the model reflected the population values averaged across the respective strata;
nondepressed to depressed and nondepressed to death versus remaining nondepressed. The
second model included participants who were depressed at the beginning of any of the 7
time intervals. Participants who remained depressed during an interval were used as the
reference group and the parameter estimates reflected the population values averaged across
the respective strata; depressed to nondepressed and depressed to death versus remaining
depressed. Final models were adjusted for age, sex, race, education, poverty, chronic
conditions, BMI, and study site. We then ran the above models with a Race X Sex
interaction term, and subsequently conducted sex-stratified analyses. Because the CES-D
was not administered to study participants at all visit types in years 8, 10, and 11, we re-ran
the models using only the data from years 1, 3, 4, 5, and 6 for comparison purposes. Finally,
to complement the aforementioned analyses, and confirm the findings from prior studies, we
repeated these analyses after considering depression as a continuous variable. We used
generalized estimating equations to fit multivariate, marginal, linear regression models to
determine if the average depression score over time differed by race.

Data were analyzed using SAS version 9.3 (SAS Institute, Inc., Cary, NC). Longitudinal
models were performed using SUDAAN statistical software version 11.0 (RTI Institute,
Research Triangle Park, NC). The threshold for statistical significance was a <0.05 (two-
tailed).

Baseline Characteristics

Table 1 provides the baseline characteristics of the sample overall and according to race.
The average age of the 3,075 participants was 73.6 (£2.9) years and approximately half were
female and half were recruited from each site. Approximately one quarter of the sample did
not graduate from high school and 46.2% were at or below the 150% poverty level. Cancer
was the most prevalent chronic condition, reported by approximately 18% of the sample,
followed by diabetes, CHD, and stroke. The average BMI was 27.4 (+4.8). Differences by
race were observed for all characteristics with the exception of CHD. Blacks’ average age
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was older and BMI was higher than whites’ average age and BMI, and a higher percentage
of blacks were female, were at or below the 150% poverty level, reported having stroke and
diabetes, and lived in Pittsburgh. A higher percentage of whites reported having cancer.
These race differences were largely observed within men and women, with the exception of
age and CHD; average age did not differ by race for men, and among women a higher
proportion of blacks had CHD (data not shown).

A total of 310 (10.1%) participants were depressed at baseline (i.e., CES-D=8), with no
difference according to race (chi-square test statistic = 1.69; df=1; P=0.19). There were
19.5%, 18.4%, 22.5%, 23.6%, 23.1%, 23.2%, and 21.9% depressed participants at years 3,
4,5, 6, 8, 10, and 11, respectively and a significantly higher percentage of blacks than
whites were depressed at each time point, with the exception of years 10 and 11 where there
was no race difference. Of the nondepressed at baseline, 1,030 (37.6%) experienced
depression at some other point during the study. Whereas there were no race-related
differences in the percentage of depressed women at any time point, black men were
significantly more likely to be depressed than white men at nearly all time points (Figure 1).

The majority of transitions from a nondepressed state to a depressed state, or vice versa,
were based on absolute changes in CES-D scores of =4 points. Of the participants who
transitioned from a nondepressed to a depressed state, 86%; 69%; 77%; 66%; 69%; 66%;
and 58% had a >4-point absolute change in their CES-D score over each time interval,
respectively. Of those who transitioned from a depressed to a nondepressed state, 70%;
74%; 67%; 67%; 70%; 72%; and 75% had a =4-point absolute change in their CES-D score
over each time interval, respectively. There were no differences in the distribution of change
scores by race for either transition.

Table 2 presents the results from the longitudinal models evaluating the association between
race and the likelihood of each of the six possible transitions over 10 years. Among the
nondepressed, blacks were significantly more likely to transition to a depressed state (i.e.,
onset) and to death. Among the depressed, there were no race-related differences in
transition to a nondepressed state (i.e., recovery) or death. The Race X Sex interaction term
was statistically significant in the model evaluating the association between race and
transitions among those who were nondepressed (Wald chi-square test statistic = 3.87; df=2;
P=0.02), but was not significant in the model evaluating the association between race and
transitions among those who were depressed (Wald chi-square test statistic = 0.20, df=2;
P=0.82). Figure 2 provides the odds ratios and 95% confidence intervals from the sex-
stratified models. In comparison to white men, black men had a higher likelihood of
depression onset (t statistic=2.99; df=1402; P=0.003) and of transitioning from
nondepressed to death (t statistic=2.97; df=1402; P=0.003). In contrast, there were no race-
related differences in the likelihood of depression onset (t statistic=0.71; df=1464; P=0.48)
or in the transition from a nondepressed state to death (t statistic=1.88; df=1464; P=0.06)
among women. In both men and women, there were no race differences in the likelihood of
recovery from depression or transitioning from depression to death. After rerunning the
models using only the data from years 1, 3, 4, 5, and 6, the results were similar. Finally,
results from modeling CES-D as a continuous variable indicate that, on average, blacks’
CES-D scores were 0.50 (SE 0.12) points higher than whites’ scores (Chi-square score test
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statistic 15.76; df=1; P<0.001). Among men, blacks’ average CES-D scores were 0.79 (SE
0.17) points higher than whites’ scores (Chi-square score test statistic 20.2; df=1; P<0.001),
whereas there was no race difference in average CES-D scores over time among women
(Chi-square score test statistic 2.3; df=1; P=0.14).

CONCLUSIONS

In this longitudinal study, which included multiple assessments of depressive symptoms in
older persons over 10 years, we found that blacks were more likely than whites to
experience depression onset over time and to transition from a non-depressed state to death.
Yet, race was not associated with recovery from depression, nor was it associated with a
transition from a depressed state to death. Sex-stratified analyses revealed that black men
may be more likely than white men to transition from a non-depressed state to either a
depressed state or to death. Among women, however, race was not associated with
depression onset or recovery, nor was it associated with a transition to death from either a
nondepressed or depressed state.

It is uncertain if race is differentially associated with depression in older people. Mixed
findings regarding the cross-sectional relationship between race and depression contribute to
this uncertainty. Whereas major depression has been found to be more prevalent among
older whites than blacks (34), some studies report that blacks have a significantly higher
number of depressive symptoms than whites, even after controlling for factors such as SES
(16, 19). Other studies report the opposite or have found no association (17, 18). At nearly
all time points in the present study, we found that a significantly higher percentage of black
participants were depressed as compared with white participants. The stability of this
finding, over a long period of follow-up, indicates that the burden of experiencing clinically
significant depressive symptoms in older persons may be greater for blacks than whites.

The association between race and depression onset offers additional support for a race-
related difference in depression in older persons. We found that blacks were 22% more
likely to experience depression onset as compared with whites, even after controlling for
important confounders such as number of years of education and poverty. Blacks’ increased
likelihood of transitioning from a nondepressed to a depressed state may help to explain the
previously reported increase in depressive symptoms over time among older blacks (21) and
may also help to explain our finding that blacks have higher average CES-D scores over
time as compared with whites. In addition, because older blacks, more so than whites, live in
areas with lower-quality healthcare (35), neighborhood characteristics may contribute to the
race-related difference in depression onset. The moderate to large changes in the CES-D
scores regardless of race, however, are indicative of clinically meaningful transitions from a
nondepressed to a depressed state.

In contrast, we found that race was not associated with recovery from depression. This
finding was somewhat surprising given recent reports that mental health services use and
antidepressant use in older persons is lower among blacks than whites (36-38) and that
blacks are less likely to initiate or adhere to treatment for mental health conditions (30, 39).
Likelihood of recovery, however, is a function of both diagnosis and appropriate treatment.
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Consequently, it is possible that racial disparities in recovery from depression may have
emerged had we been able to distinguish (and control for) participants who had been
diagnosed with depression by a clinician and subsequently received treatment from those
who were undiagnosed. The lack of a race difference in recovery from depression also
challenges prior research indicating a higher likelihood of persistent depression among
blacks (40). Only 10% of the sample in this prior study, however, included blacks age 60
and older. Future research is needed to verify our findings and evaluate if race differentially
influences the effect of diagnosis and initiation of treatment on recovery from depression in
older persons. Furthermore, given that 50% of the depressed participants in this study were
depressed during at least two consecutive time points, there is still a substantial need for
effective recognition and prevention of depression in older persons regardless of race.

Prior research consistently reports that older women are more likely to experience
depression than men (24, 41, 42). The under-representation of blacks in these studies,
however, has largely precluded the ability to evaluate whether race is differentially
associated with depression onset and recovery in men and women separately. Our sex-
specific analyses revealed that black men were 44% more likely to experience depression
onset than their white counterparts. The difference in depression onset that we observed by
sex was marked, with more than a 5-fold difference in the odds ratio for men as compared
with women. Relatedly, we also found that average depression scores over time were
significantly higher for blacks than for whites among men, yet race was not associated with
CES-D score over time among women. Although we controlled for CHD, stroke, diabetes,
cancer, and BMI over the study period, it is possible that race differences in other somatic
indicators of health, such as kidney disease or tobacco use, which are over-represented in
black men (12, 43), may account for the positive association between race and depression
onset in men. More research is needed to confirm our finding that black men have a higher
likelihood of experiencing depression onset than white men and to identify potentially
modifiable factors that may explain this race difference. Additional research may also help
to determine the utility of developing preventative efforts that target and are tailored to black
men, thereby ultimately supporting the effort to achieve Healthy People 2020's goals of
improving mental health through prevention and treatment and reducing health disparities
between minority and non-minority populations (13, 44).

By including mortality as an outcome, we addressed the often overlooked issue of
competing risk of death in longitudinal studies of older persons (45) that has been found to
influence trajectories of depression in a study of adults age 51 and older (20). Blacks in our
study were 79% more likely to transition from a nondepressed state to death than were
whites. These findings persisted in men, with black men 89% more likely to transition from
nondepressed to death as compared with white men. Blacks were also 62% more likely to
transition from a depressed state to death than were whites. Although this latter relationship
did not reach statistical significance, these substantial effect sizes further reinforce blacks’
mortality disadvantage. The substantial effect sizes among both the nondepressed and
depressed groups also warrant additional research to confirm whether or not depression is
akin to conditions like flu and pneumonia which confer no race difference in mortality in
late life (46).
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Use of data from the Health ABC study, a large, racially-diverse study of community-
dwelling older adults with excellent retention, provided a unique opportunity to evaluate
race differences in depression over a 10-year period. We used longitudinal methods that
enhanced statistical power and accounted for potential correlation among depression scores.
Furthermore, we not only controlled for important demographic covariates, such as
education and poverty status, but we also controlled for time-varying chronic conditions
which also have been found to be associated with both race and depression(47, 48).
However, several potential limitations should be acknowledged. All participants were well-
functioning at baseline, therefore potentially limiting the generalizability of the findings. We
were unable to confirm clinical depression using the CES-D-10. Yet, we used a cut point of
>8 which has been used previously to indicate clinically significant depressive symptoms
(33, 47) that are associated with deleterious health outcomes in older persons (3-6). Because
information regarding participants’ depression status before the baseline interview was not
available, we could not determine if participants’ first transition from a nondepressed to a
depressed state represented incident depression. It is possible that our findings reflect
continued race-related patterns of depression established earlier in life. Future studies should
evaluate whether race differences in the onset of and recovery from depression during youth
and middle age influence depression patterns in older age. Finally, because data on
depression was collected at discrete time points, study participants may have experienced
additional transitions into and out of depressive states that we could not capture. However,
the availability of up to seven waves of follow-up data over 10 years provides the best
information, to date, on race-related differences in the onset of and recovery from depression
in late life.

Detailed information on the natural history of depression is important to advance efforts in
the prevention and treatment of depression in late life. The present research provides new
evidence supporting a race difference in the onset of depression, but not recovery, in older
persons and further underscores blacks” mortality disadvantage. We also found evidence to
suggest that the relationship between race and depression onset may be stronger in men than
in women. Overall, our findings highlight race differences in depression in older persons and
reinforce the need for depression prevention strategies. In addition, our findings encourage
further research on the course of depression in older blacks, who have historically been
under-represented in longitudinal studies of depression in later life.
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Figure 1.
Percentage of depressed (CES-D score >8) White and Black men (Panel A) and White and

Black women (Panel B) over 10 years of follow-up, in the Health, Aging, and Body
Composition Study. Visit year: year 1, 1997-1998; year 3, 1999-2000; year 4, 2000-2001;
year 5, 2001-2002; year 6, 2002—2003; year 8, 2004-2005; year 10, 2007-2008; year 11,
2008-2009. Among men, a significantly higher percentage of Blacks were depressed at years
3,4,5,6,and 11; among women, the percentage of those who were depressed did not differ
between Whites at Blacks any year during the study.
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Figure 2.

Adjusted odds ratios and 95% confidence intervals derived from sex-stratified multinomial
logit models, estimated with Generalized Estimating Equations (GEE), that evaluate the
association between race (Blacks versus Whites) and the likelihood of the following
transitions: Nondepressed to depressed; Nondepressed to death; Referent group,
Nondepressed to nondepressed (odds ratio = 1.0); and Depressed to nondepressed;
Depressed to death, Referent group, Depressed to depressed (odds ratio = 1.0).
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