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OBJECTIVE — To determine whether mortality risk from depression among elderly men
with type 2 diabetes differs by ethnicity and persistent recognition of depression.

RESEARCH DESIGN AND METHODS — Data on a cohort of 14,500 male veterans
with type 2 diabetes were analyzed. Diagnoses of depression and diabetes were based on ICD-9
codes. Persistent recognition was defined as an ICD-9 code for depression documented in at least
the second or third visit after the initial diagnosis of depression. Hazards of death were compared
using Cox proportional hazards regression models adjusting for relevant covariates.

RESULTS — Over 10 years, 2,305 deaths were documented. Mortality risk was higher for
depressed than nondepressed veterans with diabetes (hazard ratio [HR] 1.6 [95% CI 1.3–1.8]).
Among those with depression, mortality risk was lower with persistent recognition (0–2 visits vs.
�3 visits after initial diagnosis, HR 0.58 [0.40–0.89]) but higher for whites than blacks (1.60
[1.11–2.31]).

CONCLUSIONS — Increased mortality from depression differs by ethnicity and persistent
recognition.
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C oexisting depression increases the
risk of death in people with diabetes
(1,2); however, there is scant data

on the effect of ethnic differences on mor-
tality. Recognition of depression is less
than optimal in primary care (3), al-
though there is conflicting data on
whether recognition of depression im-
proves patient outcomes (4,5). To address
these unanswered questions, we followed
a cohort of elderly men with type 2 dia-
betes over a 10-year period to evaluate the
effect of depression on risk of death, de-
termine whether this risk differs by race/
ethnicity, and determine whether

persistent recognition of depression is as-
sociated with decreased mortality. We hy-
pothesized that: 1) comorbid depression
would be associated with increased mor-
tality, 2) there would be no significant dif-
ferences in mortality by race/ethnicity,
and 3) persistent recognition of depres-
sion would be associated with decreased
mortality.

RESEARCH DESIGN AND
METHODS
We created a cohort of adults with type 2
diabetes at a Veterans Affairs (VA) facility
in the southeastern U.S. based on subjects

having at least two ICD-9 codes for dia-
betes in either outpatient or inpatient files
and two or more visits each year since
diagnosis based on a previously validated
algorithm (6). The study was approved by
our institutional review board and local VA
research and development committees.

The main outcome measure was all-
cause mortality. Death was ascertained
through Beneficiary Identification and
Record Location files, a national database
of veterans who applied for death benefits
that is 95% complete (7). Length of fol-
low-up was calculated from 8 January
1996 to either date of death or date of final
follow-up on 2 March 2006.

Demographic variables included age,
race/ethnicity (non-Hispanic white, non-
Hispanic black, and other), marital status,
and employment.

Comorbidity
We used a previously validated enhanced
algorithm to identify depression (ICD-9
codes 296.2, 296.3, 296.5, 300.4, 309.4,
and 311), coronary heart disease (CHD)
(410 – 414), stroke (430 – 438), cancer
(140–208), and hypertension (401–405)
(8).

Persistent recognition of depression
We created a variable “persistent recogni-
tion of depression” to identify patients
who had a documented diagnosis of de-
pression on multiple clinic visits. We
categorized this variable as ICD-9 codes
for depression documented at 0/1, �2,
and �3 visits after the initial diagnosis
of depression.

Statistical analysis
Baseline values for demographic and clin-
ical variables among those with and with-
out depression were compared using
pooled t test for continuous and �2 tests
for categorical variables. Cox propor-
tional hazards model regression analysis
was used to compare survival times for
depressed versus nondepressed patients
adjusting for age at baseline, race/
ethnicity, marital status, employment
status, and comorbidity (CHD, hyper-

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

From the 1Department of Psychiatry, Medical University of South Carolina, Charleston, South Carolina; the
2School of Psychology, Murdoch University, Perth, Western Australia; the 3Ralph H. Johnson Veterans
Affairs Medical Center, Charleston, South Carolina; the 4Department of Medicine, Medical University of
South Carolina, Charleston, South Carolina; and the 5Department of Biostatistics, Bioinformatics, and
Epidemiology, Medical University of South Carolina, Charleston, South Carolina.

Corresponding author: Leonard E. Egede, MD, MS, Medical University of South Carolina, Center for
Health Disparities Research, 135 Rutledge Ave., Room 280H, Charleston, SC 29425. E-mail:
egedel@musc.edu.

Received for publication 21 November 2007 and accepted in revised form 23 January 2008.
Published ahead of print at http://care.diabetesjournals.org on 10 March 2008. DOI: 10.2337/dc07-2215.
Abbreviations: CHD, coronary heart disease.
© 2008 by the American Diabetes Association.
The costs of publication of this article were defrayed in part by the payment of page charges. This article must therefore be hereby

marked “advertisement” in accordance with 18 U.S.C. Section 1734 solely to indicate this fact.

C l i n i c a l C a r e / E d u c a t i o n / N u t r i t i o n / P s y c h o s o c i a l R e s e a r c h
B R I E F R E P O R T

880 DIABETES CARE, VOLUME 31, NUMBER 5, MAY 2008

D
ow

nloaded from
 http://ada.silverchair.com

/care/article-pdf/31/5/880/599223/zdc00508000880.pdf by guest on 09 April 2024



tension, stroke, and cancer). Depres-
sion and other comorbid conditions
(CHD, hypertension, stroke, and can-
cer) were treated as time-dependent
variables. Among subjects with diabetes
and depression, separate models were
run to assess differences in hazards of
death by race/ethnicity and by persis-
tence of recognition of depression, con-
trolling for relevant covariates. All
statistical analyses were performed with
SAS statistical software, version 9 (SAS
Institute, Cary, NC).

RESULTS — In this representative
sample of 14,500 male veterans with dia-
betes followed for an average duration of
10 years, 2,305 (15.9%) of the study sub-
jects died. Deaths occurred in 162
(20.1%) individuals with diabetes and co-
morbid depression (n � 806) and in 2,143
(15.6%) individuals with diabetes only (n �
13,694). Table 1 shows baseline character-
istics of the study participants.

Multivariate-adjusted hazard ratio
(HR) of deaths from all causes was signif-
icantly higher for subjects with depres-
sion than for those without depression
(HR 1.6 [95% CI 1.3–1.8]). Mortality risk
decreased from 0.80 (95% CI 0.57–1.11)
when ICD-9 codes for depression were
recorded in �2 visits to 0.58 (0.40–0.89)
when codes for depression were recorded
in �3 visits. Mortality risk was greater for

whites than blacks (1.60 [95% CI 1.11–
2.31]) or others (1.78 [1.25–2.53]).

CONCLUSIONS — This study con-
firms prior findings that coexisting de-
pression increases the risk of death in
people with diabetes (1,2) and offers two
important new contributions. This is the
first study to show racial/ethnic differ-
ences in mortality in individuals with di-
abetes and depression. The finding
suggests that older, white men with dia-
betes are at increased risk of dying if they
have coexisting depression than men
from ethnic minority groups. These dif-
ferences are independent of demo-
graphic, socioeconomic, or comorbidity
characteristics. Future studies need to
replicate these findings and identify po-
tential explanatory factors.

Another major contribution of this
study is the finding that persistent recog-
nition of depression is associated with de-
creased risk of death. The risk of death
decreased if depression was documented
in the medical records at �3 visits. This is
the first study to document this associa-
tion and suggests that recognition of de-
pression improves outcomes. Because VA
guidelines mandate annual screening for
depression in primary care and patients
identified through this screening process
usually receive ongoing treatment or re-
ferral for mental health services, it is very

likely that persistent recognition is a sur-
rogate for treatment. However, future
studies need to confirm this finding.

Strengths of this study include large
sample size, longitudinal cohort design,
availability of comorbidity data, and treat-
ment of comorbidity as time-dependent
variables. Limitations include limited
explanatory variables in our datasets,
use of ICD-9 codes instead of diagnostic
interviews, and unique characteristics
of veterans (older age, 97% men, and
more comorbidity) (6) that may limit
generalizability.
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Table 1—Baseline characteristics (n � 14,500)

Not depressed Depressed P

n 13,694 806
Mean age (years) 61.9 56.0 �0.0001
Race/ethnicity �0.0001

Non-Hispanic white 46.8 62.5
Non-Hispanic black 25.7 29.2
Other (including missing race/ethnicity) 27.5 8.3

Marital status �0.0001
Never married 5.8 8.6
Married 66.9 54.3
Separated, widowed, or divorced 27.2 37.1

Employment status �0.0001
Active duty or employed 21.2 10.8
Not employed 46.8 66.9
Retired 31.9 22.3

Comorbid conditions �0.0001
Cancer 5.0 13.2
Hypertension 21.7 80.2
CHD 12.2 40.7
Stroke 2.6 9.4

Mean follow-up (months) 57.5 74.2 �0.0001

Data are % unless otherwise indicated.
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