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Type 2 diabetes mellitus (DM) patients with co-morbid
depression often experience increased morbidity and
mortality. Studies in other South Asian countries have
shown a high prevalence of depression in patients
with newly diagnosed DM.

To study the prevalence of depression among newly
diagnosed diabetes mellitus patients attending an
outpatient clinic in Chilaw, Sri Lanka, and to study the
association with socio demographic variables.

A cross sectional descriptive study was conducted at
the medical clinic of Chilaw District General Hospital
from March 2012 to November 2012, to study the
prevalence of depression among a group of newly
diagnosed patients with type 2 DM.

All patients diagnosed with type 2 DM within the
previous two months were interviewed by a specialist
in psychiatry. The presence of depression was
established according to ICD 10 criteria.

Introduction

The prevaence of clinical depression and presence of
elevated depressive symptoms are higher among persons
with diabetes mellitus (DM) compared with the general
population (1-4). Two systematic reviews reported that
prevalence of depressionin patientswith DM was 17.6%
and 19.1% when compared to the prevalence of 10.7%in
normative population (1,2). A meta-analysis showed
that patientswith type 2 diabetes have a24% higher risk
withardativerisk of 1.24 (95% Cl 1.09-1.40) of developing
depression (3).

The evidence suggests that the exposure/outcome
relationship between these conditions is bidirectional
and may change over the course of life. Two prospective
studiesin the U.S. and Japan have shown that depression
doublestherisk of incident type 2 diabetes, independent
of itsassociation with other risk factors (5,6). A meta-andly-
sis found that the relative risk for incident diabetes
associ ated with basdine depress onwas 1.60 (1.37-1.88) (7).

The presence of comorbid depression in digbetesmellitus
isassociated with poor adherenceto self-careregimens,

The study population (n=186) consisted of 116 (62%)
females and 70 (38%) males with a mean age of 51
years (range 27 to 80 years). Results showed that
13.4% (95% ClI 8.5 — 18.3) had mild depression while
15.6% (95% Cl 10.4 — 20.8) had moderate depression.
There were no cases of severe depression. The
proportion of females with depressive disorder was
significantly higher than males. There were no
significant association between the prevalence of
depression and other socio demographic variables
such as age, marital status, education, employment,
income, ethnicity or religion.

This study shows that a quarter of the population of
newly diagnosed patients with type 2 DM have
depressive disorder. This finding highlights the
importance of screening patients with DM for
depressive disorder.

Depression, Type 2 Diabetes mellitus, Sri
Lanka.
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such asglucose monitoring, diet, exerciseand compliance
with medication (8). In arecent WHO study, the greatest
decrementsin self-reported health were observed in those
with both depression and diabetes, in comparison to
those with depression and other chronic conditions such
as angina, arthritis or asthma (9). Among patients with
type 2 DM, depression was found to be strongly
associated with higher health care use and expenditures,
increased morbidity and mortality (10,11). Given the
higher healthcare expenditure and increased mortality
associated with depression, itisnot surprising that clinical
guidelinesnow recommend that all patientswith diabetes
undergo regular screening for depression (12, 13).

Depression is also associated with behaviours such as
smoking, physical inactivity and caloric intake that
increase the risk of type 2 DM (14). Itisalso related to
central obesity and to impaired glucose tolerance (15).

There is also evidence that depression can directly
stimulate the production of proinflammatory cytokines
that influence a spectrum of conditions including
DiabetesMédllitus (17,18). DM may increase the risk of
depression because of the sense of threat and loss
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associated with receiving this diagnosis, and the
substantial lifestyle changes necessary to avoid
devel oping debilitating complications.

A studydone in Chennai of subjects with impaired
glucose tolerance, found the overall prevalence of
depression to be 14.3% (19). The prevalence of depres-
sioninnewly diagnosed patientswith diabeteswas 19.7%
(19). The prevalence of depression was significantly
higher among subjects with diabetic retinopathy,
neuropathy, nephropathy and peripheral vascular
disease as compared to subjects without these
complications (20). A study in Pakistan revealed that
depression is significantly associated with newly
diagnosed type 2 DM among adults aged 25 to 60 years
(21). The odds of mild depression among cases were
3.86 timesthe odds among controls (95% Cl: 2.22- 6.71),
while the odds of moderate to severe depression among
caseswere 3.41 timesthe odds among controls (95% Cl:
2.07-5.61) (21). A cross sectional study conducted among
adult type 2 diabetes mellitus patients in Bangladesh
showed the preval ence of depression to be 34.8%, which
included 20.2% with severe depression and 14.6% with
mild to moderate depression (22).

Although the relationship between type 2 DM and
depressivedisorder iswell established, only afew studies
have looked at newly diagnosed type 2 DM and
depressive disorder. An understanding of the temporal
relationship of depressionintype2 DM will beuseful as
an increased prevalence of depression from the onset
may warrant early intervention. Thustheaim of thisstudy
wasto describe the prevalence of depressive disorder in
patients with newly diagnosed type 2 DM.

Methods

The study was conducted at the outpatient diabetic clinic
of theDistrict General Hospital, Chilaw from March 2012
to November 2012. Patients diagnosed with type 2 DM
within a period of two months were recruited after
informed consent. The cases of DM were operationally
defined according to American Diabetic Association
guidelines by a consultant physician (23).

This required the presence of any two of the following:
Symptomsof polyuria(frequent urination) and polydispia
(increased thirst and consequent increased fluid intake)
plus random blood glucose level > = 200 mg/dl (11.1
mmol/l), or fasting blood glucoselevel > =126 mg/dl (7.0

Classification of depression No.
No depression 132
Mild 25
Moderate 29
Total 186

mmol/l) or 2 hour post prandia glucose level (> =200
mg/dl (11.1 mmol/l) after 75 g glucoseload.

The first author, who is a consultant psychiatrist,
assessed al newly diagnosed patients with DM, for the
presence or absence of depression. The diagnosis of a
depressivedisorder was established by clinical interview,
based on ICD 10 criteria(24). Socio demographic dataon
age, sex, marital status, education, employment, income,
ethnicity and religion were collected by an interviewer
administered questionnaire.

In the absence of relevant Sri Lankan data, a minimum
sample size of 169 was calcul ated based on an estimated
prevalence of depressive disorder of 20% asreported in
previously mentioned Chennai study by Poongathai
etal (19).

The ethical clearance for the study was obtained from
the ethical review committee of the Colombo South
Teaching Hospital, Kalubowila. Eligible participantswho
gave written informed consent were included in the
study. All the patients who were diagnosed with
depressive disorder were referred to the nearest
psychiatric unit for treatment. Statistical analyseswere
carried out using Statistical Packagefor Social Sciences
(SSPS) version 17.

Results

The study population (n =186) consisted of 116 (62%)
femalesand 70 (38%) males. Themean agewas51 years
(range 27 years to 80 years). The study showed that
29% (Cl 22.4 - 35.5) had adiagnosisof mild (13.4%; 95%
Cl 8.5- 18.3) or moderate depression (15.6%; 95 % ClI
10.4 - 20.8). Therewere no cases of severe depression
(Tablel).

A significantly higher number of females (33.6%) had
depressive disorder compared to the males (21.4%)
(x?=13.32; p=0.0002). The study revealed ahigh rate of
depression (42.1%) among the over 65-year age
group. The second highest rate was found among
the 26-35 year age group. These differences were not
statistically significant. There was no significant
difference between marital status and the prevalence
of depression (Table 2).

Therewas no significant association between education
levels(p=0.98) orincome statusand depression (p=0.21).

% 95% Confidence Interval
71.0
13.4 8.5-18.3
15.6 10.4 - 20.8
100.0
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Depression No depression Total
n=54 n=132 n=186 Test and p
Characteristics
No. % No. % No. %
Age group in years
26-35 5 35.7 9 64.3 14 100.0 X2 =2.77,
df=4
36-45 9 22.5 31 77.5 40 100.0 p=0.60
46-55 20 29.0 49 71.0 69 100.0
56-65 12 27.3 32 72.7 44 100.0
>65 8 42.1 11 57.9 19 100.0
Sex
Male 15 21.4 55 78.6 70 100.0 x> =13.33,
df=1
Female 39 33.6 77 66.4 116 100.0 p=0.0002
Marital status
Married 35 25.7 101 74.3 136 100.0 X?=2.67,
df=1
Single? 1 25.0 3 75.0 4 100.0 p=0.10
Not living
together! 18 39.1 28 60.9 46 100.0

P values are based on y? tests for categorical variables and t-test for continuous variables.

Rows (1) amalgamated for statistical purposes,

Not living together (Divorced/ Separated/ Spouse Living Aboard/ Spouse dead)

Similarly the study did not show any significant
association between ethnicity and religion with
depression. In addition there was no association
between current employment status and depression
(Table3).

Discussion

According to our findings, more than one fourth of the
patientswith newly diagnosed Type 2 DM had comorbid
mild or moderate depressivedisorder. An epidemiol ogical
study done by Ball et al. reported that the life-time
prevalence of depressioninaSri Lankan population was
6.6% (25). A study conducted in the Northern province
during the post conflict period (2013) revea ed that the
prevalence of major depression was4.5% (95% Cl: 4.1-
4.9) and mild depression was 13.3% (95% Cl: 12.7-13.9)
(26). Thereforethe prevalence of depressionin our sample
of newly diagnosed DM patients is much higher than
the lifetime prevalence of depressive disorder reported
for Sri Lankaand the prevalence of major depressionin
northern Sri Lankaduring the post conflict period.

Thereare other studies done on similar populationswith
chronic physical illnessesin Sri Lanka Sumanatissaet al
reported that the prevalence of depression was 27.9%
among 140 patientswith chronic rend failurein the North
Centrd provinceof Sri Lanka(27). Monaragalareported
aprevalenceof depression of 38.4% among 211 patients
who presented to a tertiary cardiology center in the

Central provincefollowing an acute myocardial infarction
(28). Weerawardena studied 143 HIV patients and
reported a27.3% prevalence of depression (29). All these
studies show ahigher prevalence of depressive disorder
among these diseased groups.

Asghar et al assessed depressive symptomsin 184 newly
diagnosed diabetic subjects in Bangladesh using the
Montogomery and Asberg Depression Rating Scale
(MADRS) (30). They found that 29% of maleand 30.5%
of female participants with diabetes had depression,
which isvery similar to the findings of our study (30).

This study did not show any significant association
between age and depression. However 42% of theelderly
(over 65) group had depression. Raval et a reported that
advancing age is associated with depression in patients
with Type2 DM inIndiaand Khuwgjaet a. too reported
ahigher incidence of depression among the elderly ina
Pakistani population (31, 32). It is reported that older
patientsface many challengesincluding social isolation,
multiple diseases and disabilities; hence they may be
more prone to developing psychologica conditions.

This study showed a higher prevalence of depression
among females than males and similarly, many studies
done among newly diagnosed diabetesand long standing
DM havereported higher incidence of depression among
females (33, 34). Itisperhapsin keeping with popul ation
trends in general, that more females than males are
diagnosed with depressive disorder (35).
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Depression No depression Total
n=54 n=132 n=186 Test and p
Characteristics
No. % No. % No. %
Level of education
No education® 1 25.0 3 75.0 4 100.0 x*=0.17,
df=3
Grade 1 - 5? 11 28.2 28 71.8 39 100.0 p=0.98
Grade 6 - 10 21 304 48 69.6 69 100.0
GCE(O/L) passed 12 27.3 32 72.7 44 100.0
GCE(A/L) passed? 5 27.8 13 72.2 18 100.0
Higher/technical
Education? 4 333 8 66.7 12 100.0
Ethnicity
Sinhala 47 29.9 110 70.1 157 100.0 x*=0.39,
df=1
SL Tamil? 3 20.0 12 80.0 15 100.0 p=0.53
Muslim?! 4 28.6 10 71.4 14 100.0
Religion
Buddhist 24 324 50 67.6 74 100.0 x*=0.69,
df=2
Christian 25 27.5 66 72.5 91 100.0 p=0.41
Islam? 4 26.7 11 73.3 15 100.0
Hindu?! 1 16.7 5 83.3 6 100.0
Average Monthly Income (rs.)
Less than 10,000 17 333 34 66.7 51 100.0 x?=3.15,
df=2
10,000 - 20,000 22 33.8 43 66.2 65 100.0 p=0.21
20,001 - 30,000° 10 19.2 42 80.8 52 100.0
30,001 - 40,000° 4 28.6 10 71.4 14 100.0
More than 40,000* 1 25.0 3 75.0 4 100.0

Rows (1), (2) amalgamated for statistical purposes

This study did not show any difference in depression
according to marital status. However previous studies
among those with long standing DM have reported a
significantly higher prevalence of depression among
unmarried participantswith diabetes (36, 37).

Several studies have reported associations between
lower educational level or lower socio-economic status
and depression in DM (38-40). However our study did
not find an association between depression and income
or educationa level.

Limitations

This study had a relatively small sample size and this
may have influenced the detection of associations
between depression and different demographic variables.
Thelack of acontrol comparison groupisasoalimitation,
and prevents further exploration of the possible effects
of diabetes on depression.

Conclusions

The findings of this study highlight the importance of
screening for depressive disorder in patientswith type 2
DM. All doctorsworking in the general medical setting
should therefore be educated about the association of
depressive disorder with DM and should be given
adequatetraining to identify and treat depressionin DM.
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