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OBJECTIVE — Sertraline maintenance therapy effectively delays recurrence of major depressive disorder in adult diabetic patients when data are examined across all age-groups. A secondary analysis was performed to assess this effect in younger and older subsets of patients.
RESEARCH DESIGN AND METHODS — Younger (aged ⬍55 years, n ⫽ 85) and older
(aged ⱖ55 years, n ⫽ 67) subsets were identified from a multicenter, double-blind, placebocontrolled, maintenance treatment trial of sertraline in diabetic participants who achieved depression recovery with open-label sertraline treatment. Cox proportional hazards models were
used to determine differences in time to depression recurrence between treatment arms (sertraline or placebo) for each age subset and between age subsets for each treatment.
RESULTS — In younger subjects, sertraline conferred significantly greater prophylaxis
against depression recurrence than placebo (hazard ratio 0.37 [95% CI 0.20 – 0.71]; P ⫽ 0.003).
Benefits of sertraline maintenance therapy were lost in older participants (0.94 [0.39 –2.29]; P ⫽
0.89). There was no difference in time to recurrence for sertraline-treated subjects between age
subsets (P ⫽ 0.65), but older subjects had a significantly longer time to recurrence on placebo
than younger subjects (P ⫽ 0.03).
CONCLUSIONS — While sertraline significantly increased the time to depression recurrence in the younger diabetic participants, there was no treatment effect in those aged ⱖ55 years
because of a high placebo response rate. Further research is necessary to determine the mechanisms responsible for this effect and whether depression maintenance strategies specific for older
patients with diabetes should be developed.
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T

he prevalence of diabetes increases
with age. Rates are double those
found in the general adult population, with 10.3 million (20.9%) older
adults carrying the diagnosis (1). Depres-

sion affects one in four patients with diabetes (2) and causes diminished quality of
life (3), increased health care utilization
and expenditures (4,5), and disability (6).
There are several reasons for high rates of
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comorbidity. The psychiatric illness not
only can result from the hardships of diabetes but also serves as an independent
risk factor for the development of type 2
diabetes (possibly through increased
insulin resistance) (7) and confers accelerated risk of diabetes complications
(8,9), hyperglycemia (10), and mortality
(11,12).
Despite the prevalence of comorbid
depression and diabetes in older adults,
there have been no pharmacologic treatment trials specifically examining the
treatment of depression in this group.
This is not surprising, as the elderly remain underrepresented in depression
treatment trials (13). When adults of all
ages with diabetes are studied together,
depression responds acutely to pharmacotherapy and psychotherapy (14 –17),
with depression management resulting in
amelioration of both mood and glycemic
control (9,15,16). These effects are often
transient, as depression in diabetes appears to be highly recurrent (18,19). Only
40% of depressed diabetic patients remain depression free in the year following
successful treatment of depression (20).
Maintenance antidepressant trials in
general psychiatric populations (without
diabetes) demonstrate the efficacy of antidepressants in prolonging the depression-free interval, decreasing depression
recurrence rates by ⬃30% over 3 years
(16,21–26). Similar data in older subjects
are limited, and results are inconclusive
(27–29). We recently conducted a double-blind, placebo-controlled, multicenter, two-phase clinical trial of
sertraline for treatment of depression in
patients aged 18 –76 years with comorbid
diabetes and depression (16). In the induction phase, patients with major depressive disorder (MDD) received 16
weeks of open-label treatment with sertraline. In the subsequent maintenance
phase, participants who achieved depression recovery on sertraline were randomized to sertraline or placebo for 52 weeks
or until depression recurred. Patients receiving sertraline experienced a statistically significant increase in the duration
of the depression-free interval. Younger
age was an independent predictor of de801
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pression recurrence in the initial report,
but the finding was not explored beyond
the simple reporting of this effect.
The purpose of the current study was
to examine the effect of sertraline on the
prevention of MDD recurrence in subsets
of younger (aged ⬍55 years) and older
(aged ⱖ55 years) patients with diabetes
who initially had responded to open-label
sertraline for induction of depression recovery, utilizing a secondary analysis of
our previously published data. We hypothesized that sertraline would be
equally effective in each age-group, providing the first evidence for the use of
pharmacotherapy for maintenance of the
depression-free interval in older patients
with diabetes.
RESEARCH DESIGN AND
METHODS — This report presents a
secondary analysis of younger (aged ⬍55
years) and older (aged ⱖ55 years) subjects completing maintenance treatment
with sertraline or placebo in a previously
reported clinical trial (20). This age cut
point was selected because it represented
an approximate mean split, was the
5-year increment closest to the mean age
of the sample (52.8 ⫾ 12.3 years), and
provided a balanced number of subjects
in each treatment arm within age-groups.
Although a cut point of 65 years of age
may have better partitioned a geriatric
population, the resultant distribution and
numbers of participants would have prohibited full statistical analysis. Nevertheless, the pattern of principal findings also
was examined at older age cut points.
The parent study was a multicenter,
two-phase depression treatment trial involving the collaboration of Washington
University, St. Louis; the University of Arizona, Tucson; and the University of
Washington, Seattle. Inclusion criteria
were age 18 – 80 years, diagnosis of type 1
or type 2 diabetes (per patient self-report
with diagnosis confirmation by primary
physician), diagnosis of MDD as defined
in the DSM-IV (1), and a total score of
ⱖ14 on the Beck Depression Inventory
(BDI) (12) or ⱖ15 on the Hamilton Depression Rating Scale (30). The Depression Interview and Structured Hamilton
was used to extract symptoms required
for the diagnosis of MDD (31). Patients
with active suicidal or homicidal ideation,
prior suicide attempt, active alcohol or
other substance abuse, history of psychotic disorder, history of bipolar disorder,
or contraindication to use of sertraline were
excluded. Informed consent to participate
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was obtained from all subjects before evaluation. The institutional review board at
each study site reviewed and approved
the trial. The methods for the study have
been previously described (16).
In the parent study, 389 patients were
evaluated for study inclusion, and 351
(90.2%) met all eligibility requirements,
enrolled in the trial, and initiated openlabel treatment with 50 mg sertraline every morning. The dose of sertraline was
adjusted based on clinical response and
tolerability to a maximum dose of 200 mg
daily. The current report focuses on the
152 subjects who achieved depression recovery during the induction phase and
who randomly were assigned to sertraline
at the dosage required to achieve recovery
or to placebo. Each subject was followed
for 52 weeks or until depression recurred.
Recovery from depression was defined according to DSM-IV criteria (1) as a period
of at least 2 months, during which there
were no significant symptoms of depression, and was operationally defined as
four consecutive twice-monthly BDI
scores of nine or less within 4 months of
beginning sertraline and subsequent confirmation of the absence of major depression by diagnostic reevaluation.
Monitoring during maintenance
treatment
Subjects were evaluated at the office each
month and via telephone interview at the
midpoint between each office visit. The
BDI was repeated at office visits, and a
brief depression severity assessment was
performed during telephone interviews
(20). Two consecutive BDI scores of ⱖ10,
a single score ⱖ16 (32), or detection of
recurrent, sustained depression symptoms by telephone assessment prompted
a psychiatric interview with the Depression Interview and Structured Hamilton
(31). DSM-IV criteria were used to define
recurrence of MDD. Subjects with depression recurrence were referred out of the
study for depression treatment. Study
personnel conducting the depression assessments were blinded to treatment
assignment.
As a means to assess glycemic control,
A1C levels were measured every 2
months until the time of study completion or depression recurrence. Because of
the time period incorporated in a single
A1C measurement and the brief interval
between depression assessments, all values obtained following randomization
were considered reflective of the depres-

sion-free interval following depression recovery (2).
Statistical methods
Differences in demographic and clinical
characteristics of subjects stratified by age
⬍55 or ⱖ55 years and randomized to sertraline or placebo were analyzed with intention-to-treat methods utilizing the
Fisher’s exact test for categorical data and
the Student’s t test for continuous data.
Comparison of the time to recurrence of
MDD between treatment arms for each
age-group was the primary analysis using
the log-rank statistics from Kaplan-Meier
curves. Subjects who failed to complete
the protocol were censored at their time of
discontinuation. Similar analyses were
used to compare the time to recurrence
within each treatment arm when subgroups were stratified by age. Cox proportional hazards models were used in
the primary analyses to calculate hazards
ratios (HRs) for the treatment effects
when controlling for intergroup differences in baseline variables. Cox models
also were used in secondary analyses to
determine independent predictors of depression recurrence within each agegroup. Two sets of variables were included in each of these secondary analyses: the first comprised predictors of
depression recurrence in psychiatric samples (age, sex, marital status, and total BDI
score at baseline), and the second consisted
of aspects of diabetes that may predispose
patients to recurrent depression episodes
(type of diabetes, duration of diabetes, and
baseline A1C level). All predictor variables
were included without stepwise elimination, and a P ⬍ 0.05 was required for a
significant independent contribution.
An average of A1C levels beyond the
randomization value was computed for
each subject over the depression-free interval during maintenance therapy (20).
To examine the effect of maintenance
treatment on glycemic control, A1C levels
at baseline (immediately before the start
of open treatment) were compared with
the average derived from the depressionfree interval using a paired t test. BDI values were computed and compared in the
same fashion, with the exception that the
recurrence value was not used in calculating mean BDI over depression-free
interval.
RESULTS — Of 351 patients with diabetes who entered the induction phase of
the parent study, 156 (44%) achieved depression recovery (20). Four withdrew,
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Table 1—Demographics of the sample in relation to age subset and maintenance treatment arm
Younger subjects (aged ⬍55 years)

n
Age (years)
Female sex
White race
Married
Education (years)
Type 2 diabetes

Older subjects (aged ⱖ55 years)

All

Sertraline

Placebo

All

Sertraline

Placebo

85
44.0 ⫾ 7.7
50 (58.8)
69 (81.2)
55 (64.7)
14.3 ⫾ 2.4
60 (70.6)

47
43.0 ⫾ 8.1
27 (57.4)
36 (76.6)
31 (66.0)
14.2 ⫾ 2.6
32 (68.1)

38
45.3 ⫾ 7.1
23 (60.5)
33 (86.8)
24 (63.2)
14.5 ⫾ 2.1
28 (73.7)

67
64.0 ⫾ 6.6
41 (61.2)
54 (80.6)
36 (53.7)
13.9 ⫾ 2.9
66 (98.5)

32
61.5 ⫾ 6.2*
19 (59.4)
26 (81.3)
13 (40.6)
14.2 ⫾ 2.8
32 (100)

35
66.3 ⫾ 6.2
22 (62.9)
28 (80.0)
23 (65.7)
13.5 ⫾ 2.9
34 (97.1)

Data are means ⫾ SD or n (%). *P ⫽ 0.003 compared with placebo-treated subjects.

leaving 152 subjects for study in this secondary analysis. Demographics and disease characteristics of the younger and
older subsets stratified by treatment arm
are presented in Tables 1 and 2. Of 85
younger subjects (aged ⬍55 years), 47
were assigned to sertraline and 38 to placebo. There were no significant differences between treatment arms for any of
the variables shown in the tables for this
age-group. Of 67 participants aged ⱖ55
years, 32 received sertraline and 35 received placebo. Those receiving sertraline
were slightly younger and had greater

likelihood of prior depression treatment.
The average sertraline dose was comparable for the two age-groups: 116 mg daily
for older and 118 mg daily for younger
subjects. Twenty-two of 152 subjects
(14.5%) did not complete the maintenance protocol. Noncompleters were
younger than completers (47.9 ⫾ 13.1 vs.
53.6 ⫾ 12.0 years; P ⫽ 0.045), and the
proportion of African Americans was
greater in the noncompleter group (36.4
vs. 16.2%; P ⫽ 0.038).
Kaplan-Meier plots for time to depression recurrence are shown for each

treatment arm in younger and older agegroups in Fig. 1. In younger subjects,
there was a significant treatment effect of
sertraline in prolonging the depressionfree interval (2 ⫽ 9.67, df ⫽ 1, P ⫽
0.002). HRs were calculated from the Cox
models with no covariates required for
this age-group (HR 0.37 [95% CI 0.20 –
0.71]; P ⫽ 0.003). The time elapsed before one-third of the younger subjects
recurred increased from 53 days for placebo-treated to 284 days for sertralinetreated subjects (a 231-day difference). At
1 year, rates of sustained depression re-

Table 2—Depression and diabetes characteristics of the sample in relation to age subset and maintenance treatment arm
Younger subjects (aged ⬍55 years)

n
Age of depression onset (years)
Number of prior episodes of depression
Family history of depression*
Prior depression treatment*
BDI at baseline
BDI at randomization
HDRS at baseline
HDRS at randomization
Sertraline dose at recovery (mg/day)
Age of diabetes onset (years)
Duration of diabetes (years)
Diabetes complications
Neuropathy
Nephropathy
Retinopathy
Atherosclerotic
Diabetes management
Diet only
Insulin
Oral agent
Insulin and oral agent
A1C at baseline (%)
A1C at randomization (%)

Older subjects (aged ⱖ55 years)

All

Sertraline

Placebo

All

Sertraline

Placebo

85
28.5 ⫾ 12.3
5.0 ⫾ 7.7
39 (54.2)
41 (51.9)
21.2 ⫾ 6.9
4.0 ⫾ 2.6
16.2 ⫾ 4.5
3.7 ⫾ 3.3
118 ⫾ 52
33.7 ⫾ 12.1
10.8 ⫾ 9.9

47
26.9 ⫾ 12.4
5.7 ⫾ 9.7
21 (50.0)
21 (48.8)
21.0 ⫾ 6.9
4.4 ⫾ 2.9
16.3 ⫾ 4.9
3.3 ⫾ 2.8
120 ⫾ 55
32.8 ⫾ 11.5
10.5 ⫾ 9.7

38
30.4 ⫾ 12.0
4.3 ⫾ 5.1
18 (60.0)
20 (55.6)
21.5 ⫾ 6.9
3.4 ⫾ 2.1
16.0 ⫾ 4.1
4.1 ⫾ 3.9
116 ⫾ 50
35.0 ⫾ 12.8
11.2 ⫾ 10.2

67
37.4 ⫾ 19.0
4.2 ⫾ 3.8
26 (44.1)
38 (61.3)
22.1 ⫾ 6.5
4.0 ⫾ 3.2
15.3 ⫾ 4.2
3.5 ⫾ 2.8
116 ⫾ 53
55.1 ⫾ 11.2
8.2 ⫾ 8.3

32
34.6 ⫾ 15.6
5.2 ⫾ 4.6
12 (41.4)
22 (75.9)†
22.7 ⫾ 6.7
4.4 ⫾ 3.3
14.8 ⫾ 3.3
3.2 ⫾ 2.4
116 ⫾ 56
52.7 ⫾ 10.7
7.8 ⫾ 8.7

35
39.9 ⫾ 21.6
3.5 ⫾ 2.9
14 (46.7)
16 (48.5)
21.6 ⫾ 6.3
3.5 ⫾ 3.1
15.8 ⫾ 3.5
3.8 ⫾ 3.1
117 ⫾ 51
57.3 ⫾ 11.3
8.6 ⫾ 8.0

37 (43.5)
10 (11.8)
15 (17.6)
8 (9.4)

25 (53.2)
6 (12.8)
9 (19.1)
4 (8.5)

12 (31.6)
4 (10.5)
6 (15.8)
4 (10.5)

31 (46.3)
6 (9.0)
18 (26.9)
14 (20.9)

11 (34.4)
3 (9.4)
10 (31.3)
7 (21.9)

20 (57.1)
3 (8.6)
8 (22.9)
7 (20.0)

6 (7.1)
38 (44.7)
29 (34.1)
12 (14.1)
8.6 ⫾ 1.8
8.0 ⫾ 1.7

3 (6.4)
20 (42.6)
18 (38.3)
6 (12.8)
8.5 ⫾ 1.8
8.2 ⫾ 1.8

3 (7.9)
18 (47.4)
11 (28.9)
6 (15.8)
8.7 ⫾ 1.7
7.9 ⫾ 1.6

10 (14.9)
16 (23.9)
34 (50.7)
7 (10.4)
7.7 ⫾ 1.5
7.6 ⫾ 1.4

7 (21.9)
8 (25.0)
14 (43.8)
3 (9.4)
7.7 ⫾ 1.5
7.4 ⫾ 1.1

3 (8.6)
8 (22.9)
20 (57.1)
4 (11.4)
7.7 ⫾ 1.6
7.7 ⫾ 1.7

Data are means ⫾ SD or n (%). *Provided for those subjects with available data. †P ⫽ 0.04 compared with placebo-treated subjects. HDRS, Hamilton Depression
Rating Scale.
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0.001) was an independent predictor in
older subjects.
Pretreatment A1C levels were lower
in older compared with younger subjects
(7.7 ⫾ 1.5% vs. 8.6 ⫾ 1.8%, P ⫽ 0.001).
During the depression-free interval of
maintenance treatment, A1C levels improved relative to baseline in younger
subjects (⫺0.5 ⫾ 1.4%, P ⫽ 0.001 compared with baseline) yet did not significantly change in older subjects (⫺0.2 ⫾
1.3%, P ⫽ 0.27).

Figure 1—Kaplan-Meier plots in younger (aged ⬍55 years) and older subjects (aged ⱖ55 years)
showing the proportion remaining free of depression recurrence over time in relation to treatment
arm (following initial recovery with open-label sertraline therapy). The time to recurrence was
significantly longer with sertraline than placebo in the younger age-group (P ⫽ 0.002) but was no
different in the older subjects (P ⫽ 0.85).

mission in the younger subset were
63.4% for subjects on sertraline versus
34.8% for those treated with placebo.
In contrast, there was no significant
treatment effect of sertraline in the older
subjects (2 ⫽ 0.035, df ⫽ 1, P ⫽ 0.85),
a finding that was unchanged when the
analysis was controlled for intergroup differences in age and rate of prior depression treatment (HR 0.94 [95% CI 0.39 –
2.29]; P ⫽ 0.89) (Fig. 1). Elapsed time
before one-third of subjects recurred only
increased from 168 days for older subjects on placebo to 205 days for the subset
on sertraline (37-day difference). At 1
year, rates of sustained depression remission in the older subset were 59.2% for
subjects on sertraline versus 57.8% for
those treated with placebo. The pattern of
findings was statistically similar when
thresholds of ⱖ60 years and ⱖ65 years of
age were used to define the older subset,
804

with neither analysis showing a significant beneficial effect of treatment (P ⬎
0.70 for each log-rank comparison).
Comparison of treatment arms across
age-groups revealed that the impact of
sertraline on the time to recurrence was
no different in younger versus older subjects (2 ⫽ 0.21, df ⫽ 1, P ⫽ 0.65). However, the placebo effect was more
pronounced in the older group (2 ⫽
4.63, df ⫽ 1, P ⫽ 0.03) (Fig. 1). The differential response to placebo for younger
and older groups was not due to a variation in the intensity of placebo interventions for the two cohorts. There was no
significant difference in the number of
visits attended per month by younger and
older subjects. In younger subjects, female sex (P ⫽ 0.03) predicted shorter
time to recurrence independently of treatment, whereas higher baseline BDI (P ⬍

CONCLUSIONS — This secondary
analysis demonstrates a robust advantage
of sertraline over placebo in the prevention of depression recurrence for younger
participants with diabetes. The time
elapsed until depression recurrence for
one-third of younger subjects assigned to
sertraline maintenance treatment was five
times that observed for those randomized
to placebo (284 vs. 53 days). In contrast,
no difference in time to recurrence for sertraline- versus placebo-treated subjects
was found in the older subset. Thus, the
treatment response previously observed
in the general study population (16) was
driven by the younger subset of participants. Time to depression recurrence for
older subjects assigned to sertraline was
comparable with that observed for
younger subjects. However, the older
subset demonstrated a significantly better
placebo response compared with their
younger counterparts, seemingly limiting
the value of maintenance pharmacotherapy in the subjects aged ⱖ55 years.
Subjects in the placebo arm of this
study did not experience a therapeutic environment that emulated real-world depression management, a methodological
factor that influences the interpretation of
the findings. These subjects received telephone and office follow-up visits on a frequent basis. Time constraints imposed on
primary care physicians, the health care
providers most likely to evaluate and
manage older patients with depression
symptoms (12), prevent lengthy interactions with patients or the meticulous, frequent follow-up visits permitted in
depression treatment trials like the
present one. It is possible that the elevated
placebo response in the older subset reflects the therapeutic benefit of these interactions, a benefit to which older adults
may be more inclined. Nonpharmacological interventions, specifically intensive supportive measures, may be as
effective as pharmacotherapy for prevention of depression recurrence in this ageDIABETES CARE, VOLUME 30, NUMBER 4, APRIL 2007
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group after depression recovery initially is
accomplished. As older adults experience
a higher rate of adverse drug effects and
have higher rates of polypharmacy (24),
the potential to maintain lasting depression remission via nonpharmacological
means would be appealing.
Once the treatment effect of sertraline
was taken into consideration, the Cox
proportional hazard models found that
female sex was a predictor of recurrence
in the younger subjects. In two naturalistic studies (19,20) of depression in diabetic patients, we did not find that women
conspicuously were more predisposed to
recurrent depression episodes than men,
but few men were in the study and agegroups were not examined separately. In
studies of patients without diabetes, sex
typically is not an independent predictor
of depression course, even in early-onset
disease (33,34). Thus, this finding requires replication in other studies. Higher
baseline BDI was an identified predictor
of recurrence in our older subjects in
whom there was no significant treatment
effect of the medication tested. Having a
higher degree of baseline depression
symptoms is an acknowledged risk factor
for recurrence. Its ability to do so was uncovered in this age subgroup that lacked a
treatment effect overpowering conventional risks.
Younger diabetic patients had higher
pretreatment A1C levels than their older
counterparts and demonstrated improved
glycemic control during the depression-free
interval. The latter observation parallels
some (14,35,36), albeit not all (37,38),
prior reports that amelioration of depression symptoms can result in early and sustained improvement in A1C levels.
Curiously, the older participants in our
study were in better glycemic control than
subjects in most prior studies of comorbid
diabetes and MDD, and depression recovery did not impact these values significantly (20,36). Possible explanations
include that the lower baseline levels
blunted the ability to detect significant
change, as there was a trend toward reduction in this group. It also is possible
that the biological aspects of depression in
this age-group differ from those in
younger patients (e.g., with less activation
of the hypothalamopituitary adrenal axis
and alteration in cortisol homeostasis,
which would have less effects on glycemic
control and potentially explain differential responsiveness to treatments). Of
note, sertraline was not found to have an
overt detrimental effect on glycemic conDIABETES CARE, VOLUME 30, NUMBER 4, APRIL 2007

trol in either age-group, in contrast to the
significant hyperglycemic effect of nortriptyline observed in a previous 8-week,
acute-phase depression treatment trial of
diabetic patients (14). Less endogenous
insulin availability (viz., more type 1 diabetic patients) in conjunction with insulin
injection and greater glycemic variability
(viz., higher A1C) in the younger subset
may predispose to recurrence through
their proinflammatory associations (39 –
41). This speculation for the poorer placebo effect in younger subjects is not well
supported by the fact that we did not find
an effect of diabetes type on the likelihood
of recurrence in the parent study (16).
Our study has several strengths and
some relevant limitations. Depression
management consensus statements indicate that selective serotontin reuptake inhibitors are the recommended drug class
for depression treatment in older adults
(28), making our observations in the
older subset germane to current practice.
Sertraline had been selected for the parent
study because it is a commonly prescribed
antidepressant in primary care settings,
but our findings may not be generalizable
to other selective serotontin reuptake inhibitors or antidepressant classes. Similarly, the findings from this clinical
research study may not be directly comparable with outcomes achieved in primary care. The sample size for the
maintenance phase was large enough to
provide reasonable numbers in each agegroup. However, the study does represent
a post hoc secondary analysis and, as
such, requires replication in prospective
fashion. The mean age of older participants was 64 years, ranging from 55 to 76
years. The applicability of the results to
patients only on the more advanced side
of this range is unclear (24,27,29), although the analyses of subjects aged ⱖ60
or ⱖ65 years did not affect our conclusions. Several other potential limitations
of the parent study design have been discussed in the previous report (20).
This study provides the first analysis
of maintenance depression therapy in
older adults with comorbid diabetes and
depression. Results from the present
study reveal differences in treatment outcomes in younger and older diabetic subjects managed with sertraline for
depression maintenance, the outcomes
being influenced by an enhanced response to placebo and the supportive
study environment in the older subset.
Characteristics other than age (e.g., type
of diabetes) separate the two subject

groups and may be responsible for the
variations in treatment response. Further
research is needed to prospectively confirm these findings and to determine
whether depression treatment algorithms
that are specific for younger and older
populations should be developed, especially in patients with comorbid medical
illnesses such as diabetes.
Acknowledgments — This work was supported in part by grants from the National Institutes of Health (DK36452, DK53060, and
DK59364); the Sydney R. Baer, Jr., Foundation; and Pfizer, Inc.

References
1. American Diabetes Association: Total prevalence of diabetes and pre-diabetes [article
online], 2006. Available at http://www.
diabetes.org/diabetesstatistics/prevalence.
jsp. Accessed 24 June 2006
2. Anderson RJ, Freedland KE, Clouse RE,
Lustman PJ: The prevalence of comorbid
depression in adults with diabetes: a
meta-analysis. Diabetes Care 24:1069 –
1078, 2001
3. Goldney RD, Phillips PJ, Fisher LJ, Wilson
DH: Diabetes, depression, and quality of
life: a population study. Diabetes Care 27:
1066 –1070, 2004
4. Simon GE, Katon WJ, Lin EH, Ludman E,
VonKorff M, Ciechanowski P, Young BA:
Diabetes complications and depression as
predictors of health service costs. Gen
Hosp Psychiatry 27:344 –351, 2005
5. Finkelstein EA, Bray JW, Chen H, Larson
MJ, Miller K, Tompkins C, Keme A,
Manderscheid R: Prevalence and costs of
major depression among elderly claimants with diabetes. Diabetes Care 26:415–
420, 2003
6. Egede LE: Effects of depression on work
loss and disability bed days in individuals
with diabetes. Diabetes Care 27:1751–
1753, 2004
7. Musselman DL, Betan E, Larsen H, Phillips LS: Relationship of depression to diabetes types 1 and 2: epidemiology,
biology, and treatment. Biol Psychiatry 54:
317–329, 2003
8. Clouse RE, Lustman PJ, Freedland KE,
Griffith LS, McGill JB, Carney RM: Depression and coronary heart disease in
women with diabetes. Psychosom Med 65:
376 –383, 2003
9. Lustman PJ, Clouse RE: Treatment of depression in diabetes: impact on mood and
medical outcome. J Psychosom Res 53:
917–924, 2002
10. Lustman PJ, Anderson RJ, Freedland KE,
de Groot M, Carney RM: Depression and
poor glycemic control: a meta-analytic review of the literature. Diabetes Care 23:
434 – 442, 2000
805

Sertraline in younger and older diabetic patients
11. Egede LE, Nietert PJ, Zheng D: Depression and all-cause and coronary heart disease mortality among adults with and
without diabetes. Diabetes Care 28:1339 –
1345, 2005
12. Zhang X, Norris SL, Gregg EW, Cheng YJ,
Beckles G, Kahn HS: Depressive symptoms and mortality among persons with
and without diabetes. Am J Epidemiol 161:
652– 660, 2005
13. Giron MS, Fastbom J, Winblad B: Clinical
trials of potential antidepressants: to what
extent are the elderly represented: a review. Int J Geriatr Psychiatry 20:201–217,
2005
14. Lustman PJ, Griffith LS, Clouse RE,
Freedland KE, Eisen SA, Rubin EH, Carney RM, McGill JB: Effects of nortriptyline
on depression and glycemic control in diabetes: results of a double-blind, placebocontrolled trial. Psychosom Med 59:241–
250, 1997
15. Lustman PJ, Freedland KE, Griffith LS,
Clouse RE: Fluoxetine for depression in
diabetes: a randomized, double-blind,
placebo-controlled trial. Diabetes Care 23:
618 – 623, 2000
16. Lustman PJ, Clouse RE, Hirsch IB, Gelenberg AJ, Nix BD, Freedland KE: Sertraline
for the prevention of depression recurrence in diabetes: a randomized, doubleblind, placebo-controlled trial (Abstract).
Annual Meeting of the American Diabetes
Association June, 2002
17. Lustman PJ, Clouse RE, Freedland KE:
Management of major depression in
adults with diabetes: implications of recent clinical trials. Semin Clin Neuropsychiatry 3:102–114, 1998
18. Peyrot M, Rubin RR: Persistence of depressive symptoms in diabetic adults. Diabetes Care 22:448 – 452, 1999
19. Lustman PJ, Griffith LS, Clouse RE: Depression in adults with diabetes: results of
a 5-year follow-up study. Diabetes Care
11:605– 612, 1988
20. Lustman PJ, Griffith LS, Freedland KE,
Clouse RE: The course of major depression in diabetes. Gen Hosp Psychiatry 19:
138 –143, 1997
21. Thase ME: Achieving remission and managing relapse in depression. J Clin Psychiatry 64 (Suppl. 18):3–7, 2003
22. Furlong RA, Ho LW, Rubinsztein JS, Michael A, Walsh C, Paykel ES, Rubinsztein
DC: A rare coding variant within the wolframin gene in bipolar and unipolar affective disorder cases. Neurosci Lett 277:
123–126, 1999

806

23. Mont-Marin F, Hardy P, Lepine JP, Halfon P, Feline A: [Validation of a French
version of the General Health Questionnaire (GHQ-28) in a diabetic population].
Encephale 19:293–301, 1993 (Article in
French)
24. Reynolds CF III, Dew MA, Pollock BG,
Mulsant BH, Frank E, Miller MD, Houck
PR, Mazumdar S, Butters MA, Stack JA,
Schlernitzauer MA, Whyte EM, Gildengers A, Karp J, Lenze E, Szanto K, Bensasi S, Kupfer DJ: Maintenance treatment
of major depression in old age. N Engl
J Med 354:1130 –1138, 2006
25. Keller MB, Kocsis JH, Thase ME, Gelenberg AJ, Rush AJ, Koran L, Schatzberg A,
Russell J, Hirschfeld R, Klein D, McCullough JP, Fawcett JA, Kornstein S, LaVange L, Harrison W: Maintenance phase
efficacy of sertraline for chronic depression: a randomized controlled trial. JAMA
280:1665–1672, 1998
26. Franchini L, Gasperini M, Perez J,
Smeraldi E, Zanardi R: A double-blind
study of long-term treatment with sertraline or fluvoxamine for prevention of
highly recurrent unipolar depression.
J Clin Psychiatry 58:104 –107, 1997
27. Wilson KC, Mottram PG, Ashworth L,
Abou-Saleh MT: Older community residents with depression: long-term treatment with sertraline: randomised,
double-blind, placebo-controlled study.
Br J Psychiatry 182:492– 497, 2003
28. Jeste DV, Alexopoulos GS, Bartels SJ,
Cummings JL, Gallo JJ, Gottlieb GL, Halpain MC, Palmer BW, Patterson TL, Reynolds CF III, Lebowitz BD: Consensus
statement on the upcoming crisis in geriatric mental health: research agenda for
the next 2 decades. Arch Gen Psychiatry
56:848 – 853, 1999
29. Klysner R, Bent-Hansen J, Hansen HL,
Lunde M, Pleidrup E, Poulsen DL,
Andersen M, Petersen HE: Efficacy of citalopram in the prevention of recurrent depression in elderly patients: placebocontrolled study of maintenance therapy.
Br J Psychiatry 181:29 –35, 2002
30. Hamilton M: A rating scale for depression.
J Neurol Neurosurg Psychiatry 23:56 – 62,
1960
31. Freedland KE, the National Heart, Lung,
and Blood Institute: The Diagnostic Interview and Structured Hamilton (DISH),
version 2C. In Enhancing Recovery in Coronary Heart Disease (ENRICHD) Trial
Manual of Operations. Chapel Hill, NC,
ENRICHD Coordinating Center, 1998

32. Lustman PJ, Clouse RE, Griffith LS, Carney RM, Freedland KE: Screening for depression in diabetics using the Beck
Depression Inventory. Psychosom Med 59:
24 –31, 1997
33. Emslie GJ, Mayes TL, Ruberu M: Continuation and maintenance therapy of earlyonset major depressive disorder. Paediatr
Drugs 7:203–217, 2005
34. Lin EH, Katon WJ, VonKorff M, Russo JE,
Simon GE, Bush TM, Rutter CM, Walker
EA, Ludman E: Relapse of depression in
primary care: rate and clinical predictors.
Arch Fam Med 7:443– 449, 1998
35. Lustman PJ, Griffith LS, Freedland KE,
Kissel SS, Clouse RE: Cognitive behavior
therapy for depression in type 2 diabetes:
a randomized controlled trial. Ann Intern
Med 129:613– 621, 1998
36. Lustman PJ, Clouse RE, Sayuk GS, Williams MM, Nix BD: Factors influencing
glycemic control in type 2 diabetes during
acute- and maintenance-phase treatment
of major depressive disorder with bupropion. Diabetes Care. In press
37. Katon WJ, Von Korff M, Lin EH, Simon G,
Ludman E, Russo J, Ciechanowski P,
Walker E, Bush T: The Pathways Study: a
randomized trial of collaborative care in
patients with diabetes and depression.
Arch Gen Psychiatry 61:1042–1049, 2004
38. Williams JW Jr, Katon W, Lin EH, Noel
PH, Worchel J, Cornell J, Harpole L, Fultz
BA, Hunkeler E, Mika VS, Unutzer J: The
effectiveness of depression care management on diabetes-related outcomes in
older patients. Ann Intern Med 140:1015–
1024, 2004
39. Penninx BW, Kritchevsky SB, Yaffe K,
Newman AB, Simonsick EM, Rubin S,
Ferrucci L, Harris T, Pahor M: Inflammatory markers and depressed mood in
older persons: results from the Health,
Aging and Body Composition Study. Biol
Psychiatry 54:566 –572, 2003
40. Miller GE, Freedland KE, Carney RM,
Stetler CA, Banks WA: Pathways linking
depression, adiposity, and inflammatory
markers in healthy young adults. Brain
Behav Immun 17:276 –285, 2003
41. Maes M, Lin AH, Delmeire L, Van Gastel
A, Kenis G, De Jongh R, Bosmans E: Elevated serum interleukin-6 (IL-6) and IL-6
receptor concentrations in posttraumatic
stress disorder following accidental manmade traumatic events. Biol Psychiatry 45:
833– 839, 1999

DIABETES CARE, VOLUME 30, NUMBER 4, APRIL 2007

