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Abstract

Objective—To determine if less severe depression spectrum diagnoses such as dysthymia, as
well as depression, are associated with risk of developing dementia and mortality in a “real world”
setting.

Design—Retrospective cohort study conducted using the Department of Veterans Affairs (VA)
National Patient Care Database (1997-2007).
Setting—VA medical centers in the United States.

Participants—A total of 281,540 veterans 55 years and older without dementia at study baseline
(1997-2000).

Measurements—Depression status and incident dementia were ascertained from ICD-9 codes
during study baseline (1997-2000) and follow-up (2001-2007), respectively. Mortality was
ascertained by time of death dates in the VA Vital Status File.

Results—Ten percent of veterans had baseline diagnosis of depression and nearly 1% had
dysthymia. The unadjusted incidence of dementia was 11.2% in veterans with depression, 10.2%
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with dysthymia and 6.4% with neither. After adjusting for demographics and comorbidities,
patients diagnosed with dysthymia or depression were twice as likely to develop incident dementia
compared to those with no dysthymia/depression (adjusted dysthymia hazard ratio [HR]: 1.96,
95% confidence interval [CI]: 1.71-2.25; and depression HR: 2.18, 95% ClI: 2.08-2.28).
Dysthymia and depression also were associated with increased risk of death (31.6% dysthymia
and 32.9% depression vs 28.5% neither; adjusted dysthymia HR: 1.41, 95% ClI: 1.31-1.53; and
depression HR: 1.47, 95% CI: 1.43-1.51).

Conclusions—Findings suggest that older adults with dysthymia or depression need to be
monitored closely for adverse outcomes. Future studies should determine whether treatment of
depression spectrum disorders may reduce risk of these outcomes.
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Introduction

Methods

Major depression is common in older adult populations! and associated with impaired
physical, mental, and social functioning.2# Two of the most insidious, but under recognized,
associated outcomes of depression are dementia and mortality. Depressive symptoms are
prevalent in dementia, and converging evidence suggests it may be a risk factor or prodrome
of dementia®11 although this remains controversial.12-15 Further, there exists conflicting
evidence of depression increasing the risk of mortality in the elderly population.16-23
Interestingly, to our knowledge, no study has investigated if less severe depression spectrum
diagnosis, i.e., dysthymia, increases risk of dementia and mortality.

Because both dysthymia and depression (usually considered major depression) are common
and treatable disorders, thorough investigation of their association to dementia and mortality
is imperative. In fact, recent studies have shown that treatment of depression leads to
improved memory and cognitive performance,2425 suggesting if a relationship is found
between dysthymia and risk of dementia and death that treatment of lower threshold
depression could potentially improve cognition, prevent the onset of dementia, or prolong
life. The Veterans Affairs (VA) Veterans Health Administration Data provides an important
resource to this study, as depression is prominent in veterans.2® And, as the largest national
health care system, carefully collected data from VA medical centers on diagnoses of
depression and confounding variables provides the precision and power to test intricate
models (e.g., models with medical comorbidities, such as cardiovascular and psychiatric
condition27-29)  In other studies, investigation has been limited by sample size and lack of
clinical diagnoses.®

The objective of our study was to determine if dysthymia and depression were associated
with an increased risk of being diagnosed with dementia and risk of death among older
veterans in the U.S. In addition, we considered death as a competing risk,3° given it may
preclude the occurrence of dementia in an elderly population.

Data and Participants

Data for this retrospective cohort study were obtained from the Department of Veterans
Affairs (VA) National Patient Care Database, which captures all inpatient and outpatient
services within the VA fiscal year (October 1 through September 30). Records were
extracted for veterans aged 55 years and older who had been seen at either inpatient or
outpatient VA health care facilities between 1997 and 2000 (our study baseline). Two
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additional inclusion criteria were implemented to obtain our study cohort: 1) no diagnosis of
dementia during the baseline period, fiscal years 1997 through 2000; and 2) at least one visit
during the follow-up period from fiscal year 2001 (October 1, 2000) to the end of the
calendar year 2007. Of the 385,047 available for study, we excluded the 49,675 (13%) who
died during the baseline period and 53,832 (14%) who were not seen at a VA health care
facility during the follow-up period as we did not have the ability to determine whether they
developed incident dementia or if they died. Thus, our final study cohort included 281,540
veterans.

The Committee on Human Research at the University of California, San Francisco, the
Committee for Research and Development at the San Francisco VA and the Human
Research Protection Office of the U.S. Army Medical Research and Materiel Command
approved the study.

Depression Status—Veterans with baseline depression or dysthymia were identified
using the International Classification of Diseases, Ninth Revision, Clinical Modification
(ICD-9-CM) codes recorded in the VA database. Depression was determined by ICD-9-CM
codes 296.2, 296.3 (major depressive disorder), and 311 (depression not otherwise
specified). Dysthymia was determined by a separate diagnosis, ICD-9 code 300.4
(dysthymic disorder). VA and non-VA studies with common risk factors have used similar
definitions of depression,31:32 and dysthymia.33 A three level categorical variable of
dysthymia, depression, and no dysthymia/depression diagnosis was created from these
ICD-9-CM codes. If a veteran had both a depression and dysthymia diagnosis during the
baseline period, they were considered to have met criteria for depression.

Dementia and Mortality—\Veterans with dementia were identified using ICD-9-CM
codes, including diagnosis codes 290.0, 290.2, 290.3, 331.2 (senile dementia), 290.4
(vascular dementia), 294.8 (dementia not otherwise specified), 331.0 (Alzheimer's Disease),
331.1 (frontotemporal dementia), and 331.82 (Lewy body dementia). These codes were
applied during the baseline period to exclude prevalent cases and during the follow-up
period to identify incident cases of dementia between October 1, 2000 and December 31,
2007. Diagnosis of dementia included any one of these codes.

Date of death was determined by dates in the VA Vital Status File. The Vital Status File
combines death data from the VA, the Center for Medicare and Medicaid Services, and the
Social Security Administration.3

Baseline Characteristics

Demographic Variables: VA database records had available information on age and
gender. We used 2000 U.S. Census Data to classify veterans as living in broad educational
and income strata according to zip code tabulation areas (ZCTA).3> Education was defined
as a two level variable categorized according to whether veterans were living ina ZCTA
where <25% versus >25% of the adult population had completed a college education
(bachelor's degree or higher). Income was defined as a three level variable categorized in
tertiles of median ZCTA income for adults <75 or =75 years old.

Comorbidities: Neuropsychiatric and behavioral conditions were coded from ICD-9-CM
codes including diagnoses of posttraumatic stress disorder (PTSD), bipolar disorder, anxiety,
head injury, alcohol abuse, and drug abuse (including tobacco). Medical comorbidities
related to cardiovascular disease (CVD) included diagnoses of hypertension, diabetes,
myocardial infarct, and cerebrovascular events (i.e., stroke or transient ischemic attack).
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Statistical Analyses

We conducted descriptive and bivariate analyses of the baseline data. Baseline
characteristics were summarized using means and standard deviations or frequencies and
proportions for veterans with dysthymia, depression, and those without depression/
dysthymia. The statistical significance of differences between the three groups was tested by
F tests for continuous variables and chi-square tests for categorical variables.

For longitudinal analyses, follow-up time was calculated from the date of diagnosis of
dysthymia or depression (i.e., sometime during the baseline period, 1997-2000) until the
date of diagnosis of dementia or mortality (post-2000). In all final analyses, the time scale
was defined by age.

Cumulative incidence of dementia was plotted by patient age in years for each depression
group. These curves show estimates of the cumulative incidence by age in the presence of
death as a competing risk with complete follow up; this could be estimated by the simple
proportion with a dementia diagnosis by any given age. This is in contrast to Kaplan-Meier
curves, which estimate the incidence that would be observed if the competing risk could be
“removed.” In addition, cumulative incidence of death was plotted by age in the presence of
dementia as a competing event.

Cox proportional cause-specific hazards models were used to compare the age in years of
incident dementia and death (defined by the event that occurred first) in patients with
dysthymia and depression versus those without dysthymia/depression. Hazard ratios were
estimated for the association between baseline depression status and risk of dementia and
death in unadjusted and multivariable adjusted models. To determine whether the
association was independent of demographic, medical and neuropsychiatric comorbidities,
we conducted three stages of multivariable Cox regression models as follows: 1) adjusted
for demographic characteristics (gender, educational and income strata) to establish a
baseline model; 2) adjusted for demographic variables and medical comorbidities related to
cardiovascular disease (CVD: hypertension, diabetes, myocardial infarct, and
cerebrovascular disease); and 3) adjusted for demographic variables, CVD, and behavioral
and neuropsychiatric conditions (alcohol abuse, drug abuse, bipolar disorder, PTSD, anxiety,
and head injury).

Additional analyses were performed to examine associations of dysthymia and depression
with specific dementia subtypes including Alzheimer's disease, senile dementia, vascular
dementia and dementia not otherwise specified. In addition, sensitivity analyses were
performed to test the integrity of findings by first applying a more conservative definition
for depression status—depression and dysthymia were defined by ICD-9 clinical diagnoses
codes on at least two different visits during the baseline period, excluding those with only
one diagnosis (n = 11,265). In a second set of models, patients with schizophrenia or
schizoaffective disorder or bipolar disorder were excluded in order to remove potential bias,
because patients with more serious mental illness likely have different prognoses,3¢ and
possibly a heightened risk of dementia and death.

Proportional hazards assumption was evaluated graphically and statistically and determined
to be satisfied for all models. Statistical tests for models were two-tailed with p < 0.01
defining statistical significance. This was determined by correcting for our four primary tests
[i.e., testing the association of (1) depression and (2) dysthymia to risk of developing
dementia and the association of (3) depression and (4) dysthymia to risk of mortality] using
the Bonferroni correction and maintaining an overall Type | error rate of 0.05. In this case,
we would conduct each of the individual tests at a Type | error rate of 0.05/4 or 0.01. All
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analyses were performed using Stata version 10.1 (StataCorp LP, College Station, Texas)
and SAS version 9.2 (SAS Institute Inc, Cary, North Carolina).

At baseline, approximately 9.8% of the veterans had a current diagnosis of depression and
0.8% were diagnosed with dysthymia. The demographic, medical and neuropsychiatric
characteristics of the 281,540 veterans in our cohort by depression spectrum diagnoses are
presented in Table 1. The mean age was 69.7 years (SD 8.2). Four percent were female (n =
11,301). Compared to veterans with no depression spectrum diagnosis, those with dysthymia
or depression were significantly younger but were more likely to have a comorbid medical
diagnoses (hypertension, diabetes, myocardial infarctions, and cerebrovascular disease) or
neuropsychiatric diagnoses (alcohol abuse, drug abuse, bipolar disorder, PTSD, anxiety, and
head injury). In addition, they were more likely to live in zip codes with less college-
educated and higher mid-income individuals, although absolute differences were quite small
(Table 1). Gender was not associated with either depression or dysthymia.

Risk of Dementia

Cumulative incidence rates of dementia were significantly higher for veterans with
dysthymia and depression compared to those without dysthymia/depression. Veterans
without either diagnosis had a 7-year incident dementia cumulative rate of 6.4%, while
veterans with a diagnosis of dysthymia had a 7-year rate of 10.2% and veterans with a
diagnosis of depression had a rate of 11.2% (XZ =942.2, df=2, p <0.001). Incident
dementia rates were higher for patients with dysthymia and depression than those with no
depression throughout the follow-up period of an average of 7.2 years (Figure 1). Dysthymic
or depressed patients were over twice as likely to develop incident dementia compared to
those without dysthymia/depression (unadjusted dysthymia hazard ratio [HR]: 2.35, 95%
confidence interval [CI]: 2.06-2.69, Wald X2 =159.7, df=1, p < 0.001; and depression HR:
2.88, 95% CI: 2.78-3.00, Wald 2 = 2894.8, df=1, p < 0.001).

Figure 2 shows the unadjusted and adjusted cause-specific hazard ratios for dementia. These
estimates were based on Cox proportional hazards models using age as the time scale. After
adjusting for demographic variables of gender, education, and income, results were similar
to the unadjusted hazard ratios (dysthymia HR: 2.40, 95% CI: 2.09-2.74, Wald XZ =160.2,
df=1, p <0.001; and depression HR: 2.88, 95% CI: 2.76-2.99, Wald X2 =2740.6, df=1,p
< 0.001). The addition of medical comorbidities to this model only slightly altered hazard
ratios (dysthymia HR: 2.28, 95% Cl: 1.99-2.61, Wald x? = 142.5, gf=1, p < 0.001; and
depression HR: 2.67, 95% Cl: 2.57-2.79, Wald x2 = 2330.9, d¢f= 1, p < 0.001). Further
adjustment for behavioral and neuropsychiatric diagnoses reduced the magnitude of the
association somewhat; however, patients who were diagnosed with dysthymia or depression
were still twice as likely to develop incident dementia (dysthymia HR: 1.96, 95% ClI:
1.71-2.25, Wald XZ =91.6, df=1, p<0.001; and depression HR: 2.18, 95% CI: 2.08-2.28,
Wald 2 = 1105.9, af=1, p < 0.001).

Results were similar when examined by sub-types of dementia (not shown). Alzheimer's
Disease, senile dementia, vascular dementia, and dementia not otherwise specified were
statistically significantly associated to dysthymia and depression after adjustment for
demographics, cardiovascular conditions, and behavioral and psychiatric conditions and of
similar magnitudes.

In sensitivity analyses, we first examined the effect of restricting depression and dysthymia
to at least two clinical diagnoses. We found almost identical results for dysthymia and
depression, where in the final fully-adjusted model patients with at least two dysthymia (n =
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1,604) or two depression (h = 16,897) diagnoses remained twice as likely to develop
incident dementia (dysthymia HR: 2.01, 95% CI: 1.72-2.35, Wald X2 =758, df=1,p<
0.001; and depression HR: 2.13, 95% Cl: 2.01-2.26, Wald x 2 = 656.5, df= 1, p < 0.001). In
a second set of analyses, we excluded patients with schizophrenia or schizoaffective disorder
(n =5,016) or bipolar disorder (n = 3,581). We found that the magnitude and statistical
significance of the HRs for dysthymia and depression remained similar to the original
models.

Risk of Death

Cumulative incidence rates of death were also significantly higher for veterans with
dysthymia and depression than those without dysthymia/depression. Veterans without a
diagnosis had a 7-year rate of 28.5%, while those with a diagnosis of dysthymia had a rate of
31.6% and veterans with a diagnosis of depression had a rate of 32.9% (XZ =236.5,df=2,p
< 0.001). Mortality rates were higher for patients with dysthymia and depression throughout
the follow-up period (Figure 3). The unadjusted hazard ratios for death were 1.58 (95% CI:
1.47-1.70, Wald 2 = 141.9, df= 1, p < 0.001) for dysthymia and 1.79 (95% CI: 1.75-1.83,
Wald XZ =2696.4, df=1, p <0.001) for depression versus no dysthymia/depression.

Figure 4 shows the unadjusted and adjusted cause-specific hazard ratios for death. As with
dementia, results remained similar after adjusting for demographic variables (dysthymia HR:
1.61, 95% ClI: 1.49-1.74, Wald XZ =148.3, df=1, p < 0.001; and depression HR: 1.81, 95%
Cl: 1.77-1.85, Wald X2 =2692.5, df=1, p <0.001). Addition of covariates to this model,
particularly behavioral and neuropsychiatric measures, accounted for some of the observed
association between depression status and death. Yet, both dysthymia and depression
remained independently and significantly associated with increased risk of death after
adjustment for these factors (dysthymia HR: 1.41, 95% ClI: 1.31-1.53, Wald XZ =75.8, df=
1, p <0.001; and depression HR: 1.47, 95% CI: 1.43-1.51, Wald XZ =902.9,df=1,p<
0.001).

When we examined the effect of restricting depression and dysthymia to at least two clinical
diagnoses the results were similar. The same was true when we excluded patients with
schizophrenia or schizoaffective disorder or bipolar disorder.

Conclusions

In this study of primarily male veterans, we found that both patients diagnosed with
dysthymia and those diagnosed with depression had more than a two-fold increased risk of
dementia diagnosis compared to those without dysthymia or depression. In addition, the risk
of death was over 40% higher for those with dysthymia or depression compared to patients
without either disorder. Compared to those with no dysthymia/depression diagnosis, risk of
dementia and mortality associated with dysthymia or depression remained high regardless of
age. Furthermore, these associations remained after adjustment for important factors, such as
demographic variables and cardiovascular and psychiatric comorbidities.

Although prior research on the relationship of depression to risk of dementia and mortality
has been mixed,>23 our results provide evidence supporting longitudinal studies that have
found an association between depression and risk of cognitive decline or dementia®-11 and
mortality.16-21 However, unlike our study, to date few longitudinal studies have examined
this relationship with adjustment for medical and neuropsychiatric disorders including
cardiovascular diagnoses, or have used diagnostic measures to assess depression and
dysthymia. Previous longitudinal work from our group investigating depressive symptoms in
a cohort of community-dwelling older adults found that depressive symptoms at baseline
were associated with an increased risk of mild cognitive impairment at follow up, even after
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adjustment for vascular disease.” Additionally, a recent longitudinal study found a strong
relationship between subsyndromal depressive symptoms and incident cognitive impairment
over 9 years in women aged 70 years and older,1! adjusting for cardiovascular disorders.
Our present findings suggest similar results to these studies, but instead of depressive
symptoms we found that a clinical diagnosis of dysthymia and depression increased risk of
dementia.

As important, our results on dysthymia support the hypothesis that diagnosis of major
depression does not capture the full range of depressive phenomena that has clinical
relevance in late life.3” Thus, our findings provide evidence that the larger spectrum of
depression is associated with increased risk of dementia and death. It is possible that
depression or subthreshold depression is a prodrome for dementia,38 or is associated with an
intermediary process that then leads to cognitive deficit (e.g., subthreshold vascular disease,
which leads to neurodegenerative cerebral lesions,28:39 or high levels of cortisol may be
associated with depression and may also lead to neuronal death and cognitive decline).?
Thus, depression may be part of the same disease process that produces dementia, or a
separate process that is directly associated with an increased risk for cognitive decline. The
relationship of depression to risk of death may be explained by motivational depletion (i.e.,
individuals who “give up” are likely to disengage from preventive and potentially restorative
health behaviors).1® On the other hand, studies examining biological pathways between
depression and mortality have suggested potential mediating effects of vascular disease and
vascular indicators of disease.*0

Our study has several important strengths, including the application of a longitudinal study
design in a large, national sample of patients aged 55 years and older. The VA National
Patient Care Database provided detailed records of medical and psychiatric disorders, an
advantage over self-report data that is subject to recall bias. In particular, the data allowed
for documentation of dementia diagnosis up to 7 years of care. We also carefully adjusted
for possible confounding from cardiovascular and neuropsychiatric comorbidities and
accounted for the competing and independent risk of death. Of note, the maintenance of the
magnitude of association and statistical significance upon addition of other psychiatric and
behavioral disorders to the models may be explained in part by an acceptable amount of
collinearity (r< 0.25) between depression and these disorders (e.g., alcohol abuse and
PTSD); therefore, explaining a similar amount of variability in risk of dementia. In addition,
most other studies have not assessed competing risks, which have been found to be
important to consider explicitly in elderly populations.3° Finally, this study is the first, to our
knowledge, that has reported that dysthymia may increase risk of developing dementia and
mortality.

An additional strength is that our study adds to the literature by using “real world” clinical
diagnoses assessed in a “real world” health care system. The majority of prior
epidemiological research examined depression and dementia assessed by diagnostic
algorithms based on symptom scales (e.qg., for depression using CES-D, GDS, and for
dementia using MMSE, 3MS).7:10-14 Our study used ICD-9 codes available through the
VHA claims data determined mostly by primary care clinicians. Additionally, our results
convey the seriousness of a dysthymia diagnosis to nonmental health clinicians. Of note,
clinician ICD-9 codes also have their disadvantages, because they are an insensitive
assessment of symptoms compared with structured research diagnostic interviews. Still,
ICD-9 codes are standard measures that are more than a physiologic endpoint, i.e., the
diagnosis of dementia is a profoundly important event for patients, families, and health
systems.
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Other limitations of our study are also important to mention. Our study population included
mainly male veterans followed by the VA system. Thus, we need to determine if our
findings generalize to female veterans, veterans not cared for at VA medical centers and
non-veterans. In addition, the validity of diagnoses could not be confirmed. Further, we did
not have medication data available to assess antidepressant use. Some studies have shown
that treatment of depression in elderly patients (i.e., pharmacological, behavioral, or other
modalities) improves cognition.2425 However, whether treatment of dysthymia can delay or
prevent cognitive decline remains to be studied.

The findings of this study emphasize the importance of closely monitoring all levels of
depression for development of dementia and risk of death. Further study of potential
mechanisms linking dysthymia and depression to adverse outcomes including dementia and
mortality is required in order to target intervention, prevention, and health care needs. Given
the rapid aging of the U.S. population, it is imperative that the diagnosis and successful
treatment of depression, as well as dysthymia, is achieved in order to improve the health and
outcomes of elders with depression spectrum disorders.
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Association between Depression Status and Risk of Dementia in Older Veterans
Abbreviations. CVD = medical comorbidities related to cardiovascular disease; hazard ratio
(HR) of 1 = reference group, i.e., veterans with no dysthymia/depression.
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Table 1
Baseline Characteristics of Veteranswith Dysthymia, Depression, and No Dysthymia/
Depression
No Dysthymia/Depression (n =
Characteristic 251,774) Dysthymia (n =2,172) Depression? (n = 27,594) df, pb
Age, y, mean (SD)¢ 70.0 (8.2) 67.3 (8.4) 67.1(8.1) 2, <0.001
Age range, y, n (%) 6, <0.001
55-64 73,262 (29.1) 921 (42.4) 12,159 (44.1)
65-74 103,512 (41.1) 773 (35.6) 10,033 (36.4)
75-84 69,464 (27.6) 458 (21.1) 5,102 (18.5)
>85 5,536 (2.2) 20 (0.9) 300 (1.1)
Male, n (%) 241,702 (96.0) 2,086 (96.0) 26,451 (95.9) 2,052
Education of ZCTAd, n (%)
>25% college-educated 74,261 (29.5) 637 (29.3) 7,874 (28.5) 2,<0.001
Income (median) of ZCTA%€ n (%) 4,<0.001
Low tertile (<$23.8K) 80,197 (31.9) 671 (30.9) 8,481 (30.7)
Middle tertile 82,233 (32.7) 725 (33.4) 9,216 (33.4)
High tertile (>$31.5K) 80,046 (31.8) 678 (31.2) 8,696 (31.5)
Comorbidities, n (%)
Hypertension 144,027 (57.2) 1,469 (67.6) 19,424 (70.4) 2,<0.001
Diabetes 58,325 (23.2) 606 (27.9) 8,153 (29.6) 2, <0.001
Myocardial infarct 13,247 (5.3) 204 (9.4) 2,662 (9.7) 2,<0.001
Cerebrovascular disease 22,649 (9.0) 290 (13.4) 4,482 (16.2) 2,<0.001
Alcohol abuse 7,430 (3.0) 210(9.7) 3,670 (13.3) 2, <0.001
Drug abuse 26,115 (10.4) 448 (20.6) 7,425 (26.9) 2, <0.001
Bipolar Disorder 1,390 (0.6) 129 (5.9) 2,659 (9.6) 2,<0.001
PTSD 2,602 (1.0) 299 (13.8) 3,228 (11.7) 2, <0.001
Anxiety 9,521 (3.8) 802 (36.9) 9,318 (33.8) 2, <0.001
Head injury 4,069 (1.6) 68 (3.1) 1,187 (4.3) 2,<0.001

aDepression includes MDD or Depression NOS without Dysthymia.

b . . . . . .
P-value based on F test for continuous variables and X2 test for categorical variables comparing across depression status.

c . . .
Denominator dffor the F-test of age (continuous) is 281,537.

dZip Code Tabulation Area from the 2000 census (3.8% of data missing).

EMedian income levels are age-specific (<75 years and =75 years calculated separately).

Am J Geriatr Psychiatry. Author manuscript; available in PMC 2013 August 01.



