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OBJECTIVE — The aim of the study was to assess the prevalence of diabetes and depression
and their associations with quality of life using a representative population sample.

RESEARCH DESIGN AND METHODS — The study consisted of a representative pop-
ulation sample of individuals aged �15 years living in South Australia comprising 3,010 per-
sonal interviews conducted by trained health interviewers. The prevalence of depression in those
suffering doctor-diagnosed diabetes and comparative effects of diabetic status and depression on
quality-of-life dimensions were measured.

RESULTS — The prevalence of depression in the diabetic population was 24% compared with
17% in the nondiabetic population. Those with diabetes and depression experienced an impact
with a large effect size on every dimension of the Short Form Health-Related Quality-of-Life
Questionnaire (SF-36) as compared with those who suffered diabetes and who were not de-
pressed. A supplementary analysis comparing both depressed diabetic and depressed nondiabetic
groups showed there were statistically significant differences in the quality-of-life effects between
the two depressed populations in the physical and mental component summaries of the SF-36.

CONCLUSIONS — Depression for those with diabetes is an important comorbidity that
requires careful management because of its severe impact on quality of life.
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A number of studies, including meta-
analyses, have shown the associa-
t ion be tween d iabe te s and

depression (1–10). This is an important
public health issue because depressive
disorders generally have been associated
with the outcomes of chronic diseases like
diabetes (8) and have contributed to the
high economic burden of health care
costs. Many of the studies have relied on
clinical or other convenience samples in

describing depression and diabetes as co-
morbid conditions or in exploring the as-
sociation of depression with clinical
markers such as glycemic control (1,11),
blood pressure, cholesterol, and triglycer-
ide levels (11). Indeed, Anderson et al.
(2), in a meta-analysis, reported that de-
pression was more prevalent in clinical
samples than in the community. How-
ever, there have been recent large popu-
lation-based studies that have confirmed

this association (6–9), and Eaton (12)
concluded that the effects of depression in
diabetes were not trivial.

Several studies have assessed the im-
pact of depression in diabetes in terms of
the individual’s functional ability or qual-
ity of life (3,4,13). Brown et al. (13) ex-
amined preference-based time tradeoff
utility values associated with diabetes and
showed that those with diabetes were
willing to trade a significant proportion of
their remaining life in return for a diabe-
tes-free health state. One of the factors
affecting quality of life in the diabetic
group included depression. Understand-
ing which dimensions of quality of life are
associated with the comorbidities of de-
pression and diabetes is important for
day-to-day clinical management and also
for public health policy initiatives aimed
at improved health outcomes for the dia-
betic population. This is even more im-
portant given that diabetes is increasing in
Australia and in many other industrial-
ized countries (14). In this study of an
Australian representative population
sample, we investigated the relationship
between depression and diabetes and
their impact on quality of life.

RESEARCH DESIGN AND
METHODS — The data used in this
study were obtained from the year 1998
South Australian Health Omnibus Survey
(SAHOS). This is an annual population
household interview survey of the South
Australian population that has operated
each year at the same time since 1990
with consistent survey methodology (15).
This involves a multistage clustered area
sample of South Australian urban and ru-
ral households with one person selected
at random in each household according to
next birthday with no replacement for
nonrespondents. Motels, hotels, hospi-
tals, nursing homes, jails, and other insti-
tutions were excluded from the sample as
were country towns with a population of
�1,000 people. Trained health inter-
viewers interviewed respondents in each
household. The sample was drawn from
Australian Bureau of Statistics collectors’
districts. In the metropolitan area, 10
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households were selected in each district,
and one person was interviewed in each
household according to next birthday. A
small variation was made to the sampling
methodology in country regions where
towns of �1,000 were selected before the
selection of collectors’ districts. This deci-
sion was made because the bulk of the
South Australian country population live
in country towns with �1,000 people,
and inclusion of the smaller towns would
have increased survey costs considerably.
A total sample of 3,010 people was inter-
viewed, providing a nonreplacement re-
sponse rate of 70.2%. For reliability
purposes, 5% of each interviewer’s work
was selected for reinterview on selected
questions. Data obtained were weighted
to the 1996 census data by age, sex, re-
gion, and probability of selection in the
household to provide estimates that were
representative of the South Australian
population. The 1996 census was most
proximate to the SAHOS survey. Age
comparisons in the analysis were made
between �50 and �50 years of age be-
cause a decade of SAHOS has shown that
the prevalence of diabetes increases sig-
nificantly in the 45- to 50-year age-group.
Therefore, the end of this period was se-
lected as the cutoff for analysis.

A series of questions were asked
about diabetes. To determine doctor-
diagnosed diabetes, participants were
asked whether a doctor had ever told
them that they had diabetes. Demo-
graphic information was also obtained on
age, sex, employment status, marital sta-
tus, body mass index, income, and coun-
try of birth. Specific racial background
data were not collected but can be in-
ferred from country of birth. Depression
was assessed using the mood module of
the Primary Care Evaluation of Mental
Disorders questionnaire. This has been
validated to provide estimates of mental
disorder comparable with those found us-
ing structured and longer diagnostic in-
terview schedules (16). The mental
disorders examined in the questionnaire
included major depressive disorder, dys-
thymia, minor depressive disorder, and
bipolar disorder. In the analyses of this
study because of the limited cell sizes of
the individual depression syndromes,
these categories were collapsed to provide
estimates of depression overall. No dou-
ble counting of depression syndromes
was involved.

The Short Form Health-Related Qual-

ity-of-Life Questionnaire (SF-36) was also
included to assess the quality of life of the
different population groups with and
without diabetes. The SF-36 comprises
36 questions that measure eight dimen-
sions of health: physical functioning, role
limitations due to physical health, bodily
pain, general health, vitality, social func-
tioning, role limitations due to emotional
health, and mental health. In addition to
dimension scores, two summary scales
(the Physical Components Summary
[PCS] and the Mental Components Sum-
mary [MCS]) can be derived from the
scales, and the summary quality-of-life di-
mensions are also used in this study. The
SF-36 has been validated for use in Aus-
tralia (17). Five groups were examined:
the overall population without diabetes
and without depression; the overall dia-
betic population; the depression-only
population; the diabetic population with-
out depression; and the diabetic popula-
tion with depression.

Data were analyzed using the Statisti-
cal Package for the Social Sciences version
10 (18) and Epiinfo version 6 (19). Uni-
variate analyses were conducted on the
data to explore associations between de-
pression and diabetic status and the de-
mographic variables. Odds ratios were
produced, and the �2 test was used to de-
termine statistical comparability. A series
of MANOVA analyses, controlling for age
and sex, were conducted to examine the
relationship between diabetic status and
each quality-of-life dimension. The
MUPLUS procedure was used to produce
weighted means for each quality-of-life
variable, controlling for age and sex (20).
Mean quality-of-life scores were com-
pared using t tests. Standard scores were
graphed for the summary health PCS and
the MCS dimensions. Standard scores
were calculated for each dimension by di-
viding the difference between the quality-
of-life scores for those experiencing each
symptom severity variable and the dimen-
sion norm of the South Australian popu-
lation by the standard deviation of the
South Australian population dimension
score (21). A two-factor ANOVA, which
included an interaction term between di-
abetes and depression, was conducted to
assess whether the combined effect of di-
abetes and depression on quality of life
was additive or more than additive. In Fig.
1, the mean of the South Australian pop-
ulation is set at zero for each quality-of-
life dimension, allowing comparisons to

be made with the diabetic groups. Kazis et
al. (22) discusses the use of effect sizes for
interpreting the differences between
groups in standard scores. An effect size
of 0.2 or one-fifth of a standard deviation
is small or mild; an effect size of 0.5 is
moderate; and effect sizes of �0.8 are
large.

RESULTS — Of the 3,010 respon-
dents, 2,266 (75.2%) were born in Aus-
tralia; 381 (12.7%) were born in either the
U.K. or Ireland, and 363 (12.1%) were born
in other countries including Asia. Of the
population sample, 205 (6.8%) were clas-
sified as having major depression, 130
(4.3%) had minor depression, 105 (3.5%)
had partial remission of major depres-
sion, 79 (2.6%) had dysthymia, and 5
(0.2%) had bipolar disorder (depressed
phase). No depressive syndrome was de-
tected in 2,486 (82.6%) respondents. The
population point prevalence of doctor-
diagnosed diabetes in this survey was
5.2% (95% CI 4.6–6.0). The prevalence
of depression in the diabetic population
was 23.6% (22.1–25.1) compared with
17.1% (15.8 –18.4) in the nondiabetic
population. This difference approached
statistical significance (P � 0.06).

Table 1 shows the variables associ-
ated with depression in a univariate anal-
ysis of the data for the total population
sample in which the diabetic individuals
are compared with those without diabe-
tes. Female sex, household income
�A$20,000 per year, not currently in a
relationship, smoking status, and not in
the workforce were all significantly asso-
ciated with depression. Diabetes status
approached statistical significance (P �
0.06). The significant univariate variables
together with diabetes were entered into a
logistic regression analysis (23) with de-
pression as the dependent variable. De-
pression was most strongly associated
with not currently being in a relationship
(odds ratio [OR] 1.40; 95% CI 1.15–1.69;
P � 0.001), earning �A$20,000 (0.57;
0.48–0.71; P � 0.001), female sex (1.23;
1.01–1.49; P � 0.04), smoking (1.95;
1.60 –2.39; P � 0.001), and diabetes
(1.49; 1.03–2.17; P � 0.04).

A second univariate analysis of the di-
abetic group, comparing those suffering
diabetes who were depressed with those
suffering diabetes who were not de-
pressed, was a post hoc analysis and
showed that the only variable that ap-
proached a statistically significant differ-
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ence was age �50 years (OR 2.0; 95% CI
0.78–5.24; P � 0.1).

Table 2 shows the quality-of-life
scores according to diabetes and depres-
sion status. There is a clear difference in
the quality-of-life scores for the diabetic
and depression group when compared
with the diabetic group without depres-
sion, which should be the most important
comparison. Overall, the highest quality-
of-life scores are experienced by those
without diabetes and depression and the
lowest by those with diabetes and depres-
sion. In terms of the PCS and MCS of the
SF-36, Table 2 shows that the same rela-
tive impact applies as for the dimension
scores.

Figure 1 shows that the standard
scores of those with no diabetes have
quality-of-life status comparable with the
population mean or slightly better. At the
other extreme those with diabetes and de-
pression experience the most severe com-
parative impact on quality-of-life for
every dimension. Between these two ex-
tremes, diabetes overall and the diabetes
without depression groups have a moder-
ate-to-severe impact on the physical func-
tioning, role limitations (physical), and
general health scales (Fig. 1). The results
of the two-factor ANOVA showed that the
interaction term was significant only for
the PCS scale, indicating a greater than
additive effect of diabetes and depression
on the physical health dimension.

A supplementary analysis comparing
both depressed diabetic and depressed

nondiabetic groups showed there were
statistically significant differences in the
quality-of-life effects between the two de-
pressed populations on the PCS and MCS

scales. On the PCS scale, the diabetic pop-
ulation recorded a statistically significant-
ly increased effect in the large category
(t � 1005.3; degrees of freedom [df] �

Figure 1—SF-36 health-related quality-of-life scores according to diabetes and depression status.

Table 1—OR and statistical significance of variables associated with depression

Variable (n/N) OR (95% CI) P

Diabetes
No diabetes (494/2,389) 1.0
Diabetes diagnosed (30/97) 1.50 (0.96–2.32) 0.06

Sex
Male (226/1,239) 1.0
Female (298/1,247) 1.31 (1.00–1.59) 0.005

Age (years)
�50 (357/1,634) 1.0
�50 (167/852) 0.90 (0.73–1.10) �0.29

Income
�A$20,001 (333/1,917) 1.0
�A$20,000 (191/570) 0.52 (0.42–0.64) �0.0001

Relationship status
In relationship (276/1,575) 1.0
Not in relationship (248/911) 1.55 (1.28–1.89) �0.0001

BMI
Normal weight (243/1,177) 1.0
Overweight (230/1,086) 1.03 (0.80–1.19) 0.80

Migrant status
Australia born (392/1,873) 1.0
Overseas born (132/613) 1.03 (0.82–1.29) 0.79

Smoking
Nonsmoker (342/1,935) 1.0
Smoker (182/551) 1.87 (1.52–2.30) �0.0001

Work status
Employed (268/1,610) 1.0
Not in workforce (256/876) 1.76 (1.45–2.13) �0.0001
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154; P � 0.0001). For the MCS scale,
both of the nondiabetic depressed and the
diabetic depressed populations recorded
effect sizes in the large category, although
the effect for the diabetic population was
statistically significantly increased (t �
91.26; df � 154; P � 0.0001).

CONCLUSIONS — Be fo r e com-
menting on these findings, it is pertinent
to reflect on potential shortcomings. The
present study may be limited by the self-
report nature of doctor-diagnosed diabe-
tes, as there could be misclassification of
diabetes because of differential health
care utilization rates. For example,
women of childbearing age are more
likely to attend a health care clinic and be
diagnosed with gestational diabetes,
which they recall in a later survey, al-
though a substantial number of these will
progress to substantive diabetes. It is also
possible that those with diabetes may not
be told they have it or forget or deny it. On
the positive side, the study does provide a
random and representative population
sample. Furthermore, it extends previous
studies by using a reliable and valid
health-related quality-of-life instrument,
the SF-36.

The present study demonstrated that
23.6% of those with diabetes had a de-
pressive syndrome compared with 17.1%
of the nondiabetic population, an in-
crease which approached statistical sig-
nificance. These results are in the range of
8.5–27.3% provided by Gavard et al. (3)
in a systematic review of depression in
diabetes.

Whereas the increase in depression is

important in its own right, perhaps of
even greater clinical and societal impor-
tance is the fact that depression was asso-
ciated with a highly significant impact on
quality of life, as measured by the large
effect size from standardized scores across
all SF-36 dimensions for the diabetes with
depression group (22). Furthermore,
there was a significant interaction be-
tween diabetes and depression on the PCS
but not on the MCS. One explanation for
this finding might be that depression can
influence physical outcomes, such as re-
covery from myocardial infarction, sur-
vival with malignancy, and propensity to
infection. Various mechanisms have been
proposed for this, including changes to
the immune system (24). Other possibil-
ities are that depression in diabetes may
affect the capacity to maintain medication
vigilance, maintain a good diet, and main-
tain other lifestyle factors, such as smok-
ing and exercise, all of which are likely
possible pathways for a greater than addi-
tive effect. Whatever the mechanism in-
volved, these data indicate that the
addition of depression to diabetes has a
severe impact on quality of life, and this
needs to be managed in clinical practice.

The effect of depression on quality of
life is greater than the effect of diabetes on
quality of life. When depression is added
to this chronic disease state, the effect, as
noted above, is more than additive for the
PCS scale. It is at least additive for the
MCS scale, and it may simply be sample
size that has not allowed us to observe a
greater than additive effect in the MCS
scale. Although there was no significant
interaction between diabetes and depres-

sion and the MCS scale, we did observe
increases on the effect size for the men-
tal health dimensions and in particular
50% or more on the vitality and social
functioning scales. There may be a rela-
tionship between vitality and social func-
tioning, and the explanations provided
above for the effects on the physical
health dimensions may also apply to vi-
tality and social functioning. The smaller
effect differences observed on the role
emotional and mental health dimensions
are also due to the addition of diabetes to
depression when compared with the de-
pression-only group. The mechanism for
this requires further investigation.

It has been pointed out that depres-
sion in diabetes results in a high economic
burden to society in terms of both direct
and indirect costs (6,8,25). Although
antidepressants have demonstrated effi-
cacy in treating depression with comor-
bid conditions (26), there have been
reports of adverse effects on glycemic
control with nortriptyline (26), and Lust-
man and Clouse (27) concluded that op-
timal therapies are still not available.
Nevertheless, despite the imperfections of
available treatments for depression, the
magnitude of the impact of depression
and diabetes on a range of quality-of-life
dimensions indicates that attention to the
optimum management of depression in
the primary care setting would result in
appreciable alleviation of suffering in
those with diabetes and depression. More
so, failure to manage depression may
compromise the management of diabetes
itself.
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