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Patients With Type 2 Diabetes at Risk 
for Major Depressive Disorder Over Time

ABSTRACT
PURPOSE We wanted to identify risk factors associated with the development of 
major depressive disorder (MDD) among patients with type 2 diabetes over time.

METHODS In a noninterventional study, 338 adult patients with type 2 diabe-
tes and no MDD diagnosis at baseline were assessed 3 times during 18 months 
(9-month intervals) to ascertain predictors of MDD. We tested a model incorporat-
ing personal, behavioral, biologic, and psychosocial variables to identify predictors 
of MDD. Exploratory analyses tested whether current negative affect mediated the 
relationship between predictors and subsequent MDD. We also conducted a strati-
fi ed analysis of moderate vs high negative affect to explore whether level of base-
line negative affect mediated the relationship between specifi c predictors and MDD.

RESULTS Prior MDD and negative affect predicted future development of MDD. 
In subpopulations stratifi ed by moderate negative affect, negative life events, 
an elevated body mass index (BMI), prior MDD, and poor control of glycated 
hemoglobin (hemoglobin A1c) each predicted MDD. In subpopulations stratifi ed 
by elevated negative affect, negative life events and poor control of hemoglobin 
A1c predicted MDD. Current negative affect partially mediated the relationship 
between prior MDD and subsequent MDD, as well as the relationship between 
negative life events and subsequent MDD.

CONCLUSIONS Although negative affect at baseline was the primary predictor of 
subsequent MDD, when stratifi ed by negative affect, negative life events, BMI, 
and poor control of hemoglobin A1c also predicted MDD. Thus, life stresses and 
patients’ disease-related concerns are important when understanding what pre-
dicts subsequent MDD. Addressing depressive symptoms and broader life context 
issues expands the scope of a potential intervention to reduce the risk of devel-
oping MDD in persons with type 2 diabetes.

Ann Fam Med 2011;9:115-120. doi:10.1370/afm.1212.

INTRODUCTION

D
epression is a common comorbidity among patients with type 2 

diabetes. It is associated with increased health care costs, disability, 

functional impairment, and mortality.1,2 Patients with type 2 diabetes 

are 52% more likely to develop major depressive disorder (MDD) than the 

general population,3 and most of these patients are managed in primary care.4

Although several studies have suggested all patients with diabetes be 

screened for MDD,5,6 the ability to identify subsets of patients with type 2 

diabetes who are at risk would channel scarce resources and focus attention 

on a vulnerable population.7,8 We undertook this study in an effort to iden-

tify biologic, behavioral, and psychosocial characteristics at baseline that 

predict the onset of MDD among primary care patients with diabetes. 

METHODS
Our study was of a 3-wave, 18-month, noninterventional, longitudinal 

design that included a primary care sample of 506 patients with type 2 
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diabetes. We fi rst selected patients with no MDD at the 

start of the study who subsequently met Diagnostic and 
Statistical Manual of Mental Diseases (4th Edition) (DSM-
IV) criteria for MDD at either 9 or 18 months later.

We recruited patients with type 2 diabetes from 4 

community-based medical groups and 4 diabetes edu-

cation centers in the San Francisco Bay Area. Inclusion 

criteria comprised the following: patients with type 2 

diabetes for at least 12 months, aged 21 to 75 years, 

read and speak English or Spanish fl uently, no severe 

diabetes complications (eg, retinopathy and nephropa-

thy), and no diagnosis of psychosis or dementia. Poten-

tial participants were sent letters informing them of 

the study and that a project representative would call 

them to determine whether they were eligible and to 

provide more information, unless the participant opted 

out with a returned postcard or a telephone call to an 

800 telephone number. If the patient was eligible and 

interested, a live visit at the patient’s home, the project 

offi ce, or a convenient community setting was sched-

uled. At that visit, more information was provided, 

informed consent signed, and baseline assessment 

completed. Participants received 2 more assessments at 

9-month intervals during the next 18 months. At all 3 

assessments, participants received a 1.5-hour visit that 

included a brief interview, physical measurements, and 

a 150-item mail-back questionnaire; they then visited 

a community laboratory for collection of blood and 

urine specimens. All materials were prepared in English 

and Spanish, and research assistants were fl uent in both 

languages. The project was approved by the institu-

tional review boards at the University of California, 

San Francisco, and at each participating facility. A 

more detailed description of recruitment methods and 

procedures has been reported.9

Measures
The 4 blocks of variables identifi ed as potential pre-

dictors of developing MDD over time were assessed 

at each of the 3 time points. Block 1 (demographics) 

included patient age, sex, income, and self-identifi ed 

race (white/nonwhite). Block 2 (behavioral variables) 

included the diet and exercise components of the Sum-

mary of Diabetes Self-Care Activities.10 Items elicited 

information about diabetes self-care activities during 

the past 7 days pertaining to dietary recommendations 

(eg, “On how many of the last 7 days have you followed 

a healthful eating plan?”), as well as exercise recom-

mendations (eg, “On how many of the last 7 days did 

you participate in at least 30 minutes of physical activ-

ity?”). Block 3 (biologic variables) included glycated 

hemoglobin (hemoglobin A1c) level, body mass index 

(BMI), number of comorbidities (from a list of 25), and 

diabetes complications. Block 4 (psychosocial variables) 

included several emotion-focused measures. Indicators 

of negative affect during the last week were assessed 

by the Center for Epidemiological Studies-Depression 

Scale (CES-D),11 a 20-item scale (α = .89), with a score 

of 10 or greater indicating moderately elevated negative 

affect and a score of 16 or greater as highly elevated 

negative affect. Life stress was assessed by the Negative 

Life Events Scale (NLE),12 based on a list of 22 potential 

stressful events, such as the death of a friend or being a 

crime victim. Current and prior MDD were measured 

by the Composite International Diagnostic Interview 

(CIDI).13 A CIDI-certifi ed trainer instructed research 

assistants, who attended weekly supervisory sessions, 

and who scored standard protocols throughout the 

course of the study to prevent rater drift over time. We 

report prior MDD as any previous depressive episode 

across the lifetime assessed at baseline. We report past 

year prevalence of MDD for baseline and “since we saw 

you last” at 9 months and 18 months.

We tested whether prediction was better when sep-

arating those who developed MDD at 9 or 18 months 

(baseline predicting MDD at 9 or 18 months), baseline 

predicting MDD at 9 months alone, baseline predict-

ing MDD at 18 months alone, and MDD at 9 months 

predicting MDD at 18 months alone. There were no 

differences in the pattern of results across the 4 models 

tested. We therefore report fi ndings for all patients 

regardless of when MDD occurred at 9 and 18 months.

Data Analyses
Applying the strategy detailed by Hosmer and Leme-

show,14 we used logistic regression for all analyses with 

SPSS 18 (Statistical Package for the Social Sciences, 

SPSS Inc, Chicago, Illinois). Because of the number 

of variables assessed, we used hierarchical progres-

sion across models to trim the fi nal model to a small 

number of signifi cant baseline variables that predicted 

MDD onset at 9 or 18 months after study entry. We 

ran an analysis of each of the 4 blocks separately. 

Within each, we retained signifi cant variables at P <.10 

and then reassessed each model, this time including 

only the reduced number of signifi cant variables, using 

a backward selection method. We created a combined 

model that included the best predictors from the fi nal 

analysis of each of the 4 previous models, with patient 

demographics included. At each stage we assessed for 

nonlinear effects among continuous variables, multi-

collinearity, unusual changes in coeffi cients, and large 

standard errors.

We additionally explored whether different predic-

tors of MDD emerged for patients with moderate or 

high levels of negative affect at baseline. We repeated 

the fi nal model stratifying by 2 subgroups of patients: 

those with baseline CES-D scores of 10 or greater and 
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those with baseline CES-D scores of 16 or greater. We 

tested whether any of the predictors in the combined 

model interacted with CES-D to predict MDD differ-

entially. Finally, we tested whether the level of current 

negative affect mediated the relationship between the 

study predictors and the development of MDD using 

the analytic strategy laid out by Baron and Kenny.15 

The results are presented as odds ratios.

RESULTS
Screening identifi ed 640 eligible patients, and 506 

patients completed the baseline assessment, for a 

79.0% acceptance rate of eligible screened patients. 

Of these patients, 411 completed all 3 assessments (the 

mean between-assessment interval was 9.1 months). 

Three hundred thirty-eight patients did not meet 

criteria for current MDD at baseline, forming the 

sample for the current analyses (Table 1). Of these 338 

patients, 44 patients (12%) had MDD diagnosed at 9 

or 18 months after baseline. Specifi cally, 21 patients 

had MDD diagnosed at 9 months, 16 patients at 18 

months, and 7 patients at both 9 and 18 months. 

Those with MDD, high negative affect, or more nega-

tive life events did not miss a 9- or 18-month assess-

ment or drop out more often than those without these 

conditions. A more detailed description of attrition 

analyses has been reported previously.16

Risk Factors for MDD
Block Analyses

Results from the logistic regression of the patient 

demographic block (Table 2) showed that being 

younger (OR = 0.95; P <.05) and having lower incomes 

(OR = 0.99; P <.05) signifi cantly and independently 

predicted MDD at a subsequent study assessment; 

however, patient sex and race did not. Results from the 

behavioral block showed that neither diet nor exer-

cise level signifi cantly predicted subsequent MDD. 

Results from the biologic block showed that higher 

levels of hemoglobin A1c (OR = 1.22; P <.05) and BMI 

(OR = 1.04; P <.05) signifi cantly and independently 

predicted MDD over time, whereas the number of 

comorbidities and complications did not. Results from 

the psychosocial block showed that having had MDD 

Table 1. Characteristics of the Study Cohort 
(N = 338)

Characteristic All Cases

Age, mean (SD), y 58 ± 9.88

Female, n (%) 254 (56.4)

White race, n (%) 158 (35.1)

Income, mean (SD), $ (thousands) 52.7 ± 36.0

Diet adherence last week, mean (SD), d 4.2 ± 1.54

Exercise adherence last week, mean (SD), d 3.2 ± 2.30

Hemoglobin A1c, mean (SD), % 7.3 ± 1.46

Body mass index, mean (SD), kg/m2 32.5 ± 7.62

Comorbidities, mean (SD), n 3.7 ± 2.42

Diabetes complications,a mean (SD), n 0.8 ± 1.22

Prior major depressive disorder, n (%) 94 (20.9)

Negative life events in past 12 mo, mean (SD), n 3.5 ± 3.05

Negative affect at baseline, mean (SD), n 9.9 ± 9.97

a Affected the nerves in your arms, legs, toes, or feet, that you have neuretinop-
athy; led to cataracts; led to skin problems; led to infections; had an amputation.

Table 2. Adjusted Odds of MDD at 9 and/or 18 Months in the Overall Sample (N = 338)

Characteristic

General Patient 
Characteristics
OR (95% CI)

Behavioral 
Variables

OR (95% CI)

Biologic 
Variables

OR (95% CI)

Psychosocial 
Variables

OR (95% CI)

Combined 
Model

OR (95% CI)

Age 0.95a (0.92-0.99) – – – 0.96 (0.92-1.01)

Female 1.64 (0.77-3.46) – – – 1.29 (0.50-3.30)

White race 1.16 (0.55-2.45) – – – 0.96 (0.37-2.46)

Income 0.99a (0.98-1.01) – – – 1.00 (0.98-1.01)

Diet adherence – 0.87 (0.70-1.08) – – –

Exercise adherence – 0.95 (0.80-1.08) – – –

Hemoglobin A1c – – 1.22a(1.01-1.49) – 1.12 (0.87-1.43)

BMI – – 1.04a (1.01-1.09) – 1.01 (0.95-1.08)

No. of comorbidities – – 1.10 (0.97-1.25) – –

No. of diabetes complications – – 0.87 (0.65-1.18) – –

Prior MDD – – – 4.15c (1.97-8.73) 4.19b (1.79-9.79)

No. of negative life events – – – 1.11a (1.01-1.24) 1.10 (0.98-1.24)

Negative affect at baseline – – – 1.08c (1.05-1.11) 1.09c (1.05-1.13)

CI = confi dence interval; BMI = body mass index; hemoglobin A1c = glycated hemoglobin; MDD = major depressive disorder; OR = odds ratio.

a P <.05.
b P = .001.
c P <.001.
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(OR = 4.15; P <.001), having more 

negative life events (OR = 1.11; P 

<.05), and having higher negative 

affect (OR = 1.08; P <.001), all signifi -

cantly and independently predicted 

MDD at 9 or 18 months.

Combined Model

We created a combined model that 

included the best predictors from 

each of the preceding analyses. This 

fi nal model included hemoglobin 

A1c, BMI, negative life events, prior 

MDD, and current indicators of neg-

ative affect. In addition, all patient 

demographic characteristics were 

included as controls. Of these pre-

dictors, only current negative affect 

(OR = 1.09; P <.001) and prior MDD 

(OR = 4.19; P = .01), each signifi cantly 

and independently predicted the 

diagnosis of MDD at 9 or 18 months.

Exploratory Analyses
We conducted stratifi ed analyses of participants who 

did not meet criteria for MDD at baseline but who 

displayed either a CES-D score of 10 or greater (mod-

erate negative affect) (n = 121) or of 16 or greater (high 

negative affect) (n = 61) at baseline. Within the mod-

erate negative affect subgroup, 7 patients developed 

MDD. As displayed in Table 3, a prior diagnosis of 

MDD (OR = 3.10; P <.05), a high number of negative 

life events (OR = 1.14; P <.05), a high level of hemoglo-

bin A1c (OR = 1.36; P <.05), and a high BMI (OR = 1.09; 

P <.05), each signifi cantly and independently predicted 

the subsequent development of MDD for this group. 

For the high negative affect subgroup (CES-D >16) 24 

patients developed MDD. Only a high level of hemo-

globin A1c (OR = 1.63; P <.05) and a high number of 

negative life events (OR = 1.21; P <.05) signifi cantly 

and independently predicted the subsequent develop-

ment of MDD for this group. One interaction term 

was signifi cant, CES-D by prior MDD (P <.05): those 

with high current negative affect were more likely to 

have higher subsequent MDD scores than those with 

low current negative affect.

Results from an exploratory mediation analysis indi-

cated that current negative affect partially mediated 

the relationship between prior MDD and subsequent 

MDD. Also, negative affect partially mediated the rela-

tionship between negative life events and subsequent 

MDD.15 As displayed in Figures 1 and 2, the odds 

ratios for the relationships between prior negative life 

events and subsequent MDD (at 9 and 18 months), as 

Table 3. Adjusted Odds of MDD at 9 and/or 18 Months, Stratifi ed 
by Moderate (–NA) and High (+NA) Negative Affect

 

All Cases 
(N = 338)

OR (95% CI)
–NA (n = 121)a
OR (95% CI)

+NA (n = 61)b

OR (95% CI)

Age 0.96 (0.92-1.01) 0.97 (0.92-1.02) 0.95 (0.88-1.03)

Female 1.29 (0.50-3.30) 1.32 (0.43-4.06) 2.88 (0.49-17.07)

White race 0.96 (0.37-2.46) 0.62 (0.20-1.92) 1.37 (0.27-7.12)

Income 1.00 (0.98-1.01) 1.00 (0.99-1.02) 1.01 (0.99-1.03)

Hemoglobin A1c 1.12 (0.87-1.43) 1.36c(1.01-1.85) 1.63c (1.06-2.53)

BMI 1.01 (0.95-1.08) 1.09c(1.01-1.18) 1.08 (0.97-1.21)

Prior MDD 4.19d (1.79-9.79) 3.10c (1.15-8.41) 2.69 (0.69-10.52)

No. of negative life events 1.10 (0.98-1.24) 1.14c(1.01-1.31) 1.21c (1.01-1.45)

Negative affect at baseline 1.09e (1.05-1.13) – –

BMI = body mass index; CI = confi dence interval; hemoglobin A1c = glycated hemoglobin; MDD = major 
depressive disorder; OR = odds ratio.

a –NA, group of patients with CES-D cutoff scores of ≥10 and no MDD at baseline. 
b +NA, group of patients with CES-D cutoff scores of ≥16 and no MDD at baseline.
c P <.05.
d P <.01.
e P < .001.

Figure 2. Negative affect (CES-D) and negative 
life events mediation model.

Negative affect  
(CES-D)

NLE MDD 
9 mo/18 mo

(O
R,

 0
.2

9
a ) (1.10 a)

Without CES-D, OR = 1.19b   

With CES-D, OR = 1.10  

CES-D = Center for Epidemiological Studies-Depression Scale; MDD = major 
depressive disorder; NLE = Negative Life Events Scale; OR = odds ratio. 

a P <.001.
b P <.01.

Figure 1. Negative affect (CES-D) and prior MDD 
mediation model.

Negative affect  
(CES-D)

Prior MDD MDD 
9 mo/18 mo

(O
R,

 0
.14

a ) (1.10 b)

Without CES-D, OR = 5.78**  

With CES-D, OR = 4.19*  

CES-D = Center for Epidemiological Studies-Depression Scale; MDD = major 
depressive disorder; NLE = Negative Life Events Scale; OR = odds ratio.

a P <.01.
b P <.001.



ANNALS OF FAMILY MEDICINE ✦ WWW.ANNFAMMED.ORG ✦ VOL. 9, NO. 2 ✦ MARCH/APRIL 2011

119

PAT IENTS WITH T YPE 2 DIABETES AND DEPRESSIVE DISORDER

well as prior MDD and subsequent MDD (at 9 and 

18 months), both decreased when negative affect was 

added to the model.

DISCUSSION
In this study, we sought to identify risk factors for 

developing MDD among demographic, behavioral, 

biologic, and psychosocial variables for patients with 

type 2 diabetes. We found that a prior diagnosis of 

MDD and current levels of negative affect at baseline 

signifi cantly and independently predicted later MDD at 

9 and/or 18 months. Our fi ndings are similar to epide-

miological reports of the association between negative 

affect and subsequent MDD in patients with diabetes. 

Katon and colleagues conducted a prospective study of 

patients with diabetes and found that the strongest pre-

dictor of developing MDD at the 5-year follow-up was 

baseline severity of depressive symptoms.2 In another 

long-term follow-up study, about 70% of patients with 

diabetes and major MDD or dysthymia had signifi cant 

depressive symptoms previously for 2 years or more.17 

The present study differs from these reports in that our 

baseline patient sample did not meet criteria for MDD; 

yet, even in this relatively lower risk sample, we found 

that negative affect remained a predictor of later MDD.

Although negative affect was the dominant predic-

tor of MDD over time in the combined model, other 

important contributing factors were also involved. 

Results from the stratifi ed analyses support this view. 

In examining the subgroup of patients with moderately 

increased negative affect, we found that in addition to 

having a prior diagnosis of MDD, the context of their 

daily life was also a salient predictor. Having more 

negative life events, elevated body weight, and more 

diffi culty managing their hemoglobin A1c levels also 

signifi cantly and independently predicted later devel-

opment of MDD. In the subgroup of patients with 

highly elevated negative affect, again contextual nega-

tive life events and management of their hemoglobin 

A1c levels independently predicted later development 

of MDD. These fi ndings suggest that it may be help-

ful clinically to view negative affect within the context 

of broader life and chronic disease factors, rather than 

focus exclusively on affective status alone, divorced 

from real-world contributing conditions.

In the exploratory mediation analyses, we found 

that negative affect partially mediated the relationships 

between negative life events and future MDD, as well 

as prior MDD and future MDD. In essence, having 

high negative life events and prior MDD infl uenced 

both negative affect and subsequent onset of MDD.

Thus, we suspect a process by which a variety of 

problematic life stresses, diabetes-related variables, 

and history combine to yield the kinds of negative 

emotional symptoms captured by the CES-D. In com-

bination, these variables predict MDD over time, with 

negative affect refl ecting the poor mood generated by 

these other contextual life events and circumstances, 

eg, negative life events, poor glycemic control. This 

interpretation allows a focus on a variety of life context 

factors and not on negative affect alone, thus expand-

ing our understanding of the processes involved and 

expanding the range of potential interventions that 

might be relevant in a primary care setting.

There is a large literature documenting the associa-

tion between stressful life events and risk of depression 

in the general population.18 This relationship has been 

documented for both acute19 and chronic stresses.20 

Less work has been done, however, showing the ways 

in which additonal chronic and acute disease stressors 

are related to disease management and negative affect 

for patients with chronic disease.

Our fi ndings have important implications for clini-

cal care. Although repeated assessment of negative 

affect over time among patients with type 2 diabetes 

is warranted, it may also be helpful to expand the lens 

of inquiry to include a discussion of disease-related 

and other life stressors that may be contributing to 

poor mood when it is detected at screening. Doing so 

directs attention not only to affective status but also to 

the conditions associated with the observed dysphoria, 

eg, diabetes distress. Awareness of these contributing 

factors helps initiate a conversation about life pres-

sures, coping skills, and needed resources that can help 

prevent the development of subsequent MDD, rather 

than focusing on psychiatric diagnosis or mood alone.

There are several limitations to these fi ndings. First, 

we systematically explored a relatively large number of 

predictors with a sample of modest size; therefore, we 

may not have had suffi cient power to detect associa-

tions between some variables and developing MDD. 

Second, the 18-month period that we observed patients 

may not have been long enough to capture a suffi -

ciently large group of patients that developed MDD. 

Additionally, had the follow-up been longer, more cases 

of MDD may have been detected that captured a dif-

ferent confi guration of predictive variables. Even so, 

we obtained a prevalence for patients who developed 

MDD that corresponds to the literature (roughly 12%). 

Third, our effect sizes were modest, although we were 

still able to demonstrate statistically signifi cant linkages, 

which we feel add to the understanding of depression in 

patients with type 2 diabetes. Fourth, because of a small 

sample size, we had little power to detect differential 

predictors of MDD at 9 and 18 months after baseline in 

subgroups of patients with moderate CES-D scores (10 

to 15) and high CES-D scores (16 and greater). Instead, 
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we reported signifi cant results between overlapping 

groups with CES-D scores of >9 and >15. Analyses 

not reported, however, showed similar trends with the 

smaller subsamples.

Despite these limitations, we identifi ed several 

signifi cant, independent predictors of MDD that can 

assist in identifying patients with diabetes who may 

be at risk. The most important clinical implication is 

the recognition that negative affect does not occur in 

isolation from other aspects of a patient’s social and 

disease-related contexts. When patients have even 

moderate levels of increased depressive symptoms, it 

may be helpful to inquire about other life stressors and 

chronic disease management. Devoting attention to 

the contextual stressors that occur in patients’ lives and 

providing appropriate direct interventions or referral to 

services that might help reduce the negative impact of 

these stressors may have a positive effect on both their 

emotional status and their disease management.

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/cgi/content/full/9/2/115.

Key words: Type 2 diabetes mellitus; stress psychological; depressive 
disorder 
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