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ABSTRACT

Background: Depression has been

found to interfere with patient self-

management of diabetes and adher-

ence to a medication regimen. Data

on health care utilization indicate

that depression is at least as preva-

lent as diabetes, and that both of

these conditions represent substan-

tial costs to the health care system.

In this analysis, we used Canadian

data from outpatient visits, hospital

discharges, extended health care

claims, and long-termdisability claims

to compare the rate of diabetic com-

plications for subjects with diabetes

alone and those with diabetes and

depression. We then determined

whether there is a higher rate of uti-

lization of health care services by

diabetic patients with depression.

Methods: In this cross-sectional

study, 1427 diabetic patients were

identified in a group of acute care

hospital workers employed in British

Columbia in 1998. Diabetic compli-

cations and depression were iden-

tified based on ICD-9 diagnostic

codes. Rates of diabetes-related

complications and use of health care

services were then considered for

diabetic patients with and without

comorbid depression.

Results: Overall, the rate of utili-

zation of health care services was

found to be greater in diabetic pa-

tients with comorbid depression

than those with diabetes alone. The

rates of ischemic heart disease,

peripheral vascular disease, and al-

tered consciousness experienced by

the group of diabetic individualswith

depression were found to be signifi-

cantly higher than those with dia-

betes alone.

Conclusions:The interactionbetween

diabetes and depression results in

an increased risk of diabetic compli-

cations, as well as increased utiliza-

tion of health care services.

Background
Recent studies have estimated that
patients with diabetes are twice as like-
ly as members of the general popula-
tion to be diagnosed with depression,
and that depression in turn interferes
with patient self-management of dia-
betes andadherence to amedication reg-
imen.1-3 Longitudinal data have also
suggested that the interaction between
diabetes anddepression predicts greater
mortality, greater incidence of both
macrovascular andmicrovascular com-
plications, as well as accelerated
onset of these complications.4-6 Lust-
man andcolleagues noteda significant
association between depression and
hyperglycemia, a well-establishedpre-
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dictor of diabetic complications in
both type 1 and type 2 diabetes.7-10
Futhermore, a randomized controlled
trial suggestedthat antidepressant ther-
apy in patients with type 1 and type 2
diabetes improved glycemic control.10
US data on health care utilization

and expenditures indicate that depres-
sion is at least as prevalent as diabetes,
and that both of these conditions rep-
resent substantial costs to the health
care system.3 Several studies have at-
tempted to quantify the increase in
health care costs in diabetic patients
with comorbid depression. Egede and
colleagues reported 4.5 times greater
annual health care expenditures in dia-
betic patients with major depression,
while Ciechanowski and colleagues
reported that diabetic patients with
depressive symptoms have between
51% and 86% higher health care
costs.2,3 Many of these previous stud-
ies, however, relied on small samples
or self-reported data, and only evaluat-
ed total health care costs. As a result,
it is difficult to determine whether the
increased costs are mainly due to treat-
ment of mental health or due to the
comorbiddiagnosis of diabetes. Using
US data, Finkelstein and colleagues
conducted a retrospective analysis of
Medicare claims and found increased
health care utilization unrelated to
mental illness in elderly claimants
with both diabetes and major depres-
sion, thus indicating that diabetic
patients with comorbid depression
incurred higher medical costs than
claimants with diabetes alone.11
Similar studies comparing Canadi-

an health care expenditures in such
patients are currently lacking. Further-
more, there are no studies indicating
whether there is a difference between
the rates of utilization of specific
health care services by diabeticpatients
with and without depression.
In this analysis, we usedCanadian

data from a combination of records for

outpatient visits, hospital discharges,
extended health care claims, and long-
term disability claims to compare the
rate of diabetic complications for
patients with diabetes and depression
and those with diabetes alone. We then
compared the use of specific health
care services by the two groups in order
to determine whether there is a higher
rate of utilization of health care ser-
vices by patients with diabetes and
depression.
.

Methods
This cross-sectional study examined
data from health care workers at acute
care hospitals in British Columbia
employed in 1998. Access to all data
was granted through application to the
data steward responsible for each data
set, and the unique identifiers were
removed to protect patient confidentiali-
ty. The study protocol was approved
by the Clinical Research Ethics Board
at theUniversity of British Columbia.
The study included data from several
sources that were merged to create a
person-specific longitudinal database
of health care utilization. The data
included outpatient physician visits
andhospitalization discharges (provid-
ed by the British Columbia Linked
Health Database) and long-term dis-
ability (LTD) and extendedhealth ben-
efits data (provided by a universal
health benefits provider to the BC
health care workforce). From this
group a study cohort of 1427 diabetic
patients was identified based on meth-
ods described previously.12 Specifical-
ly, we used ICD-9 diagnostic codes
250 (diabetes mellitus), 357.2 (neu-
ropathy in diabetes), 362.01 (diabetic
retinopathy NOS), 362.02 (prolifera-
tive diabetic retinopathy), and 366.41
(diabetic cataract) as a primary or sec-
ondary diagnosis to identify diabetic
patients within the database. Subjects
with depression were identified using
ICD-9 diagnostic codes 263.2 or 263.3

(either single or multiple episodes of
major depressive disorders). In addi-
tion, subjects submitting claims for
antidepressant medication or receiving
LTD benefits because of depression
were assumed to be suffering from
depression.
The utilization of health care ser-

vices was examined by evaluating the
following variables: visits to a pri-
mary care physician, total physician
visits (primary care and specialist),
hospitalizations, long-term disability
claims, total extended health care
claims, medication claims to extended
health, diabetes-specific claims to
extended health (i.e. , all services
coded under diabetes mellitus therapy
by the health benefits provider), and
claims for visits to allied health care
workers.
A number of common diabetes-

related complications were identified
in the database for analysis. These in-
cluded ischemic heart disease, periph-
eral vascular disease, diabetic retin-
opthy, diabetic neuropathy, diabetic
nephropathy, andgangrene. These com-
plications were identified based on
ICD-9 codes in the database provided
by the MSP and hospitalization data.
Rates of diabetes-relatedcomplica-

tions andutilization of health care ser-
vices were then considered for diabetic
patients with and without comorbid
depression. For continuous variables,
t test analysis was used, while chi-
square and fisher-exact testing were
used for analysis of proportions.

Results
presents the demographic

characteristics of the two patient groups
(depressed and not depressed). In total,
the study cohort consisted of 1427
patients. Of these patients, 180 were
identifiedas depressed. The two groups
were comparable with one exception:
there were significantly more females
in the group with diabetes and depres-

Table 1
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CCoommpplliiccaattiioonn
RRaattee  ooff  ccoommpplliiccaattiioonn  ((%%)) NNuummbbeerr  ooff  vviissiittss  ppeerr  yyeeaarr  

DDiiaabbeetteess  
DDiiaabbeetteess  aanndd
ddeepprreessssiioonn

DDiiaabbeetteess  
DDiiaabbeetteess  aanndd
ddeepprreessssiioonn

Altered consciousness* 26.06 33.89* 1.85 1.92

Ischemic heart disease† 6.50 13.33† 5.04 4.19

Myocardial infarction 0.72 1.67 3.33 5.0

Peripheral vascular disease‡ 1.20 2.77‡ 2.4 2.13

Stroke 1.52 0.55 2.0 3.0

Retinopathy 16.76 13.33 1.63 2.04

Neuropathy 4.89 6.10 2.73 1.64

Nephropathy 2.56 2.22 3.25 16.72*

Skin infection 6.01 8.30 2.93 2.14

Gangrene in lower extremity 0.72 1.11 2.0 2.33

Unspecified 1.90 1.10 2.0 3.83

Death 2.57 3.33 — —

A comparison of diabetic complications and health care utilization in diabetic patients with and without comorbid depression

sion (88.9%) than in the group with
diabetes alone (82.3%).

presents the rates of dia-
betic complications in the two groups,
as well as the number of visits per year
to a primary care physician or special-
ist for each complication in those who
experienced the complication. The
rates of ischemic heart disease, periph-
eral vascular disease, and altered con-
sciousness experienced by the group
of diabetic individuals with depression
were found to be significantly higher
than those with diabetes alone. How-
ever, the number of visits to primary
care physicians or specialists per year
for these complications remain ed com-
parable between the two groups with
the exception of nephropathy complica-
tions. The rate of all other diabetic
complications analyzed remained com-
parable between the two groups.

compares the rates of uti-
lization of specific health care services
for the two groups. Overall, the rate of
utilization of health care services was
found to be greater in diabetic patients
with comorbid depression than those
with diabetes alone. Specifically, the
rate of hospitalizations, primary care
physician visits, total physician ser-
vices (primary care and specialist vis-
its), total extended health care claims,
drug claims, and long-term disability
claims were found to be significantly
higher in the group with diabetes and
depression. However, diabetic-specific
claims were comparable between the
two groups. 
Because it might be expected that

diabetic patients with comorbid de -
pression would seek mental health ser-
vices at a rate greater than their nonde-
pressed counterparts, we also analyzed
the data without reference to these ser-
vices. Even with mental health ser-
vices removed, most relationships in

continued to hold true. Specif-
ically, the rate of total physician ser-
vices (primary care and specialist vis-

Table 3

Table 3

Table 2

Table 1. Demographic characteristics of study cohort: Health care workers in British
Columbia in 1998.

Table 2. Rates of diabetic complications and total number of office visits per complication
for subjects with diabetes alone and those with diabetes and depression in 1998.

Table 3. Rates of utilization of specific health care services and rate of long-term disability
for subjects with diabetes alone and those with comorbid depression in 1998.

* may include multiple counts when more than one physician billing for the same clinical visit
† = P<.001

SSeerrvviiccee
DDiiaabbeetteess DDiiaabbeetteess  aanndd  ddeepprreessssiioonn

nn RRaattee  ((ppeerr  yyrr)) nn RRaattee  ((ppeerr  yyrr))

Total physician services* 
(primary care and specialist visits)

1209 23.99 177 31.23†

Total extended health care claims 962 17.84 180 29.56†

Drug claims 926 15.84 180 25.88†

Primary care physician vists 1188 9.64 176 13.0†

Diabetes-specific claims 721 9.71 130 9.84

Allied health care 580 7.08 102 8.63

Hospitalizations 278 1.50 45 2.18†

Long-term disability claims 25 0.02 13 0.07†

nn AAggee,,  mmeeaann  ((SSDD)) %%  ffeemmaallee YYeeaarrss  eexxppeerriieennccee,,  mmeeaann  ((SSDD))

DDiiaabbeetteess 1247 49.2 (9.3) 82.3* 13.9 (7.4)

DDiiaabbeetteess  aanndd
ddeepprreessssiioonn 180 50.3 (7.9) 88.9 13.3 (7.1)

* = P<.01

*= P<.01, †= P<.001, ‡= P<.05
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its) used by those individuals with
comorbid depression was 28.2 visits
per year versus 22.4 visits per year for
those without depression (P<.01).
Visits to primary care physicians for
the depressed group equaled 11.3 visits
per year versus 9.3 visits for the non-
depressed group (P<.01). Similarly,
drug claims (again, excluding medica-
tion for mental health) in the diabetic
subjects with depression were much
higher, equaling 21.6 claims per year
versus 11.7 claims per year for the non-
depressed group (P<.01). With the
removal of hospitalizations for mental
health reasons, the difference between
the groups in the rate of hospitaliza-
tions for other reasons was still appar-
ent, although to a lesser de gree, with
1.7 visits per year for the de pres sed
group versus 1.5 visits per year for the
nondepressed group (P=.13).
Our findings suggest that the inter-

action between diabetes and depression
does result in an increased risk of dia-
betic complications, as well as
increased utilization of health care ser-
vices. The results of our study are sim-
ilar to those of other retrospective
analyses, longitudinal studies, and
meta-analyses using US data.2-4,11,12 In
addition, our findings support those of
Finkelstein, who found that diabetic
patients with depression will seek ser-
vices for health problems unrelated to
mental health at a greater rate than
those with diabetes alone.11
Our study is unique in that we have

accessed an extensive Canadian data-
base that includes extended health care
claims and long-term disability infor-
mation. Earlier studies have also
reported increased health care use and
expenditures in patients with diagnoses
of diabetes and comorbid de pression,
but did not focus on the pattern of use
and were mostly US- based.2,3,13-20
Analysis of the pattern of use is cru-
cial in deriving hypotheses for the dri-
ving force behind the increase in health

care costs found in depressed individu-
als with diabetes. For example, in our
study we noted that there was increased
utilization of health care services in all
areas, with the exception of diabetes-
specific claims and allied health care.
The increase in health care costs in
such a wide range of services reflects

the dramatic effect of depression on
diabetes. Furthermore, when compar-
ing the two groups, those who expe-
rienced increased com plications in
the depressed group did not seek
increased medical care from primary
care physicians or specialists, perhaps
reflecting a change in patient motiva-
tion to seek treatment in the depressed
group.
The general increase in the rate of

diabetic complications found in this
study, particularly those of ischemic
heart disease, is consistent with results
of several other studies.4,6,21 However,
there exists some controversy in the
literature regarding which diabetic
complications are increased in individ-
uals with comorbid depression. For
example, Cohen and colleagues22 and
Miyaoka and colleagues23 have corre-
lated depression with diabetic
retinopathy and nephropathy,  but 
others have failed to find such an 
association.24

There are limitations to this study.
Additional baseline information on
our study cohort would have been use-
ful, and the lack of such information
may have been a source of confound-
ing factors. In addition, our database
did not subdivide the different types of
depression and diabetes. Finally,

because of the cross-sectional nature
of this study, we cannot show causal-
ity and cannot conclude that the
increase in health care utilization and
expenditure is due solely to the effect
of depression in individuals with 
diabetes. 

Conclusions
Health care utilization was greater in
diabetic individuals with comorbid
depression than those without such a
diagnosis. The increased utilization of
resources may be due to management
of diabetic complications, changes in
patient compliance to diabetic man-
agement, a combination of the two
factors, or unknown factors. Our find-
ings further suggest that screening dia-
betic patients for depression may
decrease the rate of diabetic complica-
tions and potentially decrease health
care expenditure; however, further
cost-benefit analyses are required to
define the economic benefit of such a
protocol.

A comparison of diabetic complications and health care utilization in diabetic patients with and without comorbid depression

The increase in health care costs in such a

wide range of services reflects the dramatic 

effect of depression on diabetes.



BC MEDICAL JOURNAL VOL. 49 NO. 8, OCTOBER 2007440

Acknowledgments

This research was funded by the Student
Summer Research Program, UBC Faculty
of Medicine.

Competing interests

None declared.

References

1. Rubin RR, Ciechanowski P, Egede LE, et
al. Recognizing and treating depression
in patients with diabetes. Curr Diab Rep
2004;4:119-125.

2. Ciechanowski PS, Katon WJ, Russo JE.
Depression and diabetes: Impact of de -
pressive symptoms on adherence, func-
tion, and costs. Arch Intern Med 2000;
160:3278-3285.

3. Egede LE, Zheng D, Simpson K. Comor-
bid depression is associated with
increased health care use and expendi-
tures in individuals with diabetes. Dia-
betes Care 2002;25:464-470.

4. Black SA, Markides KS, Ray LA. Depres-
sion predicts increased incidence of
adverse health outcomes in older Mexi-
can Americans with type 2 diabetes. Dia-
betes Care 2003;26:2822-2828.

5. Musselman DL, Betan E, Larsen H, et al.
Relationship of depression to diabetes
types 1 and 2: Epidemiology, biology, and
treatment. Biol Psychiatry 2003;54:317-
329.

6. De Groot M, Anderson R, Freedland KE,
et al. Association of depression and dia-
betes complications: A meta-analysis.
Psychosomatic Med 2001;63:619-630.

7. Lustman PJ, Anderson RJ, Freedland KE,
et al. Depression and poor glycemic con-
trol: A meta-analytic review of the litera-
ture. Diabetes Care 2000;23:434-442.

8. The Diabetes Control and Complications
Trial Research Group. The effect of inten-
sive treatment of diabetes on the devel-
opment and progression of long-term
complications in insulin-dependent dia-
betes mellitus. N Engl J Med 1993;
329:977-985.

9. Leslie RD. United Kingdom Prospective
Diabetes Study (UKPDS): What now or
so what? Diabetes Metab Res Rev 1999;
15:65-71.

10. Lustman PJ, Griffith LS, Freedland KE, et
al. Cognitive behavior therapy for depres-
sion in type 2 diabetes. A randomized,
controlled trial. Ann Intern Med 1998;
129:613-621.

11. Finkelstein EA, Bray JW, Chen H, et al.
Prevalence and costs of major depres-
sion among elderly claimants with dia-
betes. Diabetes Care 2003;26:415-420.

12. Anderson RJ, Freedland KE, Clouse RE,
et al. The prevalence of comorbid depres-
sion in adults with diabetes: A meta-
analysis. Diabetes Care 2001;24:1069-
1078.

13. Simon GE, VonKorff M, Barlow W. Health
care costs of primary care patients with
recognized depression. Arch Gen Psychi-
atry 1995;52:850-856.

14. Simon G, Ormel J, VonKorff M, et al.
Health care costs associated with de -
pressive and anxiety disorders in primary
care. Am J Psychiatry 1995;152:352-357.

15. Henk HJ, Katzelnick DJ, Kobak KA, et al.
Medical costs attributed to depression
among patients with a history of high
medical expenses in a health mainte-
nance organization. Arch Gen Psychiatry
1996;53:899-904.

16. Unutzer J, Patrick DL, Simon G, et al.
Depressive symptoms and the cost of

health services in HMO patients aged 65
years and older: A 4-year prospective
study. JAMA 1997;277:1618-1623.

17. Panzarino PJ Jr. The costs of depression:
Direct and indirect; treatment versus
nontreatment. J Clin Psychiatry 1998;
59:11-14.

18. Lave JR, Frank RG, Schulberg HC, et al.
Cost-effectiveness of treatments for ma -
jor depression in primary care practice.
Arch Gen Psychiatry 1998;55:645-651.

19. Druss BG, Rosenheck RA. Patterns of
health care costs associated with depres-
sion and substance abuse in a national
sample. Psychiatr Serv 1999;50:214-218.

20. Druss BG, Rohrbaugh RM, Rosenheck
RA. Depressive symptoms and health
costs in older medical patients. Am J Psy-
chiatry 1999;156:477-479.

21. Erbey JR, Kuller LH, Becker DJ, et al. The
association between a family history of
type 2 diabetes and coronary artery dis-
ease in a type 1 diabetes population. Dia-
betes Care 1998;21:610-614.

22. Cohen ST, Welch G, Jacobson AM, et al.
The association of lifetime psychiatric ill-
ness and increased retinopathy in pa -
tients with type I diabetes mellitus. Psy-
chosomatics 1997;38:98-108.

23. Miyaoka Y, Miyaoka H, Motomiya T, et al.
Impact of sociodemographic and dia-
betes-related characteristics on depres-
sive state among non-insulin-dependent
diabetic patients. Psychiatry Clin Neu-
rosci 1997;51:203-206.

24. Karlson B, Agardh CD. Burden of illness,
metabolic control, and complications in
relation to depressive symptoms in
IDDM patients. Diabet Med 1997;14:
1066-1072.

A comparison of diabetic complications and health care utilization in diabetic patients with and without comorbid depression


