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Abstract

Objective: To determine frequency of depression in patients with diabetes mellitus type 2 and to identify predictive
factors.

Methods: The observational study was carried out at 1 Mountain Medical Battalion, Bagh, Azad Kashmir, Pakistan,
from June 2013 to May 2014, and comprised type 2 diabetic patients who were not using anti-depressants and did
not have history of other psychiatric illnesses. Demographic data, duration of diabetes, presence of hypertension
and type of treatment were recorded and body mass index was calculated. Patient Health Questionnaire-9,
translated into Urdu, was administered during face-to-face interviews. Scores >5 indicated depression, which was
classified into different grades of severity using standard cut-off values.

Results: Of the 133 patients, 51(38.35%) were depressed. Depression was mild in 34(26%), moderate in 12(9.6%),
moderately severe in 4(2.9%) and severe in 1(0.7%) patient. On univariate binary logistic regression, female gender
(odds ratio=3.07; 95% confidence interval = 1.43, 6.59), lesser education (odds ratio = 0.90; 95% confidence interval
0.84,0.97) shorter duration of diabetes (odds ratio=0.87; 95% confidence interval = 0.80, 0.96) and higher body mass
index (odds ratio=1.41; 95% confidence interval = 1.05, 1.25) were significantly associated with depression. Only
shorter duration of diabetes (odds ratio=0.90; 95% confidence interval = 0.82, 0.99) remained significant after
adjustment for confounders. Age, level of education, glycaemic control and type of treatment did not predict
depression.

Conclusion: A significant proportion of type 2 diabetics were depressed. Shorter duration of diabetes reliably

predicted depression in these patients.
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Introduction

Depression is a major psychiatric illness. Though often
under-reported because of the associated social stigma, it
is believed that approximately 340 million people
worldwide suffer from depression at any given time.! The
disease is already number four on the global burden of
diseases and is expected to rank second by 2020.2 Major
depression is the second leading cause of disability-
adjusted life years (DALYs) lost in women and the 10th
leading cause of DALYs in men.3 In addition to being an
important reason for suicides, it impairs the quality of life
and puts enormous burden on healthcare budgets.

Patients with chronic medical conditions are more likely
to be depressed as compared to healthy individuals. Type
2 diabetes mellitus (T2DM) is one such disease. T2DM
patients are two times more likely to develop depression
than the general population.# The cause-and-effect
relationship between these two entities is not clear as we
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do not know for sure whether diabetes increases the risk
of depression or depression increases the risk of diabetes.
Despite the well-known association, physicians often fail
to recognise and appropriately address depression while
managing diabetics. This could possibly be due to limited
time period available for consultations, a perception that
treating depression is not in the domain of physicians
treating depression or because the doctors under-
recognise the potential impact of depression on diabetes.
In any case, this omission often leads to poor clinical
outcomes.

It is thus clearly evident that accurate assessment of
depression amongst diabetic patients is very important so
as to guide appropriate treatment and to reduce
morbidity and mortality. A number of studies have been
done in this regard. It has generally been shown that
depression is seen in one-fifth of diabetics.> Most of these
studies have been done in foreign countries. Local data
does exist, but is more limited and describes variable
figures. For example, one study found that 14.7% type 2
diabetics from a rural area had depression, whereas
another study described a frequency of 43.5% in an urban
population.67
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The current study was, therefore, planned to estimate co-
existent depression in diabetic patients belonging to one
of the smaller cities of Pakistan. It also aimed at identifying
different clinical and laboratory factors predictive of
depression in such patients.

Subjects and Methods

The observational study was carried out at 1 Mountain
Medical Battalion, Bagh, Azad Kashmir, Pakistan, from
June 2013 to May 2014 after obtaining approval from
ethics review committee of the hospital. T”2DM patients
attending medical outdoor clinic were selected through
non-probability convenience sampling. For the purpose
of this study, T2DM patients were defined as those already
using oral hypoglycaemic agents (OHAs) alone or in
combination with insulin for more than three months to
control their blood glucose levels. Patients using anti-
depressants, having history of psychiatric illness other
than depression, or unwilling to be part of the study were
excluded.

After obtaining informed written consent, demographic
data, including age, gender, level of education, was noted.
Duration of diabetes and presence of hypertension
(defined as blood pressure >140/90mmHg or the use of
anti-hypertensive medicines) were also recorded. Height
and weight were measured using standard techniques to
calculate body mass index (BMI) using the formula:

BMI= Weight in kg/ (Height in meters)?

Patient Health Questionnaire-9 (PHQ-9) questionnaire was
used to screen the patients for depression. It was initially
translated into Urdu and then translated back into English.
This version was then analysed by an independent doctor
to ensure that no significant differences from the original
version had arisen during the process of translation. The
Urdu version was administered to all patients during an

Table-1: Baseline characteristics of study population.
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interview by a single physician. The responses were
summed up to determine the total score.

Scores >5 indicated depression, which was classified into
different grades of severity using standard cutoff values:
5-9 = mild depression; 10-14= moderate; 15-19=
moderately severe depression; and 20-27= severe
depression. Fasting plasma glucose and haemoglobinA1lc
(HbA1c) were also measured in all patients with Merck
Microlab-300 Automated Clinical Chemistry Analyser
using enzymatic calorimetric and fast ion exchange resin
separation methods respectively.

Statistical analysis was carried out using SPSS 20.
Parametric data was described as meant standard
deviation and non-parametric data as median and range.
Frequencies and percentages of depression and its
various severity-based classes were calculated. Different
parameters were compared between normal patients and
those having depression. For parametric data, means
were compared using independent samples t-test. For
non-parametric data, medians were compared using
Mann-Whitney U test. P<0.05 was considered significant
for both the tests. Univariate and multivariate binary
logistic regressions were performed to ascertain the
effects of age, gender, level of education, coexistent
hypertension, duration of diabetes, BMI, fasting plasma
glucose, HbA1c and type of treatment (OHA salone or in
combination with insulin) on the likelihood that diabetic
patients have depression. For multivariable analysis, only
those variables were used which had P value <0.25 at
univariable stage.

Results

Of the 133 patients, 55(41.4%) were males and 78(58.6%)
were females, having an overall mean age of 51.27+11.08
years. The median education was 5 years, median
duration of diabetes was 3 years (range: 0-30 years) and

Variable Total Not depressed Depressed P

Age (years) 51.27+11.08 52.67+10.31 49.02+ 11.98 0.075
Gender (Male: Female) 55:78 42:40 13:38 0.003#
Level of education (years) * 5(0-16) 6 (0-16) 0(0-16) 0.005
Duration of diabetes (years) * 3(0-30) 4(0- 30) 2(0-22) 0.001
Hypertension (number of patients) 65 (48.87%) 36 (43.90%) 29 (56.86%) 0.146#
BMI (kg/m2) 26.47+ 4.52 25.51+3.60 28.01+5.39 0.002
Systolic BP (mmHg) 140.71+ 28.69 140.91+ 31.53 14039+ 23.72 0.919
Diastolic BP (mmHg) 85.11+11.57 85.30+11.77 84.80+ 11.36 0.808
Plasma glucose fasting (mmol/I) 9.79+4.16 9.83+4.25 9.72+ 4.04 0.881
HbATc (%) 8.17+1.65 8.21+1.81 8.09+1.37 0.663

*median and range
#by Chi Square test.
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Table-2: Univariate and multivariate logistic regression analysis.
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Variable Unadjusted OR (95%(Cl)* P Adjusted OR (95% Cl) P
Age 0.97(0.93, 1.01) 0.108 0.99(0.95, 1.03) 0.493
Gender* 0.37(0.15, 0.90) 0.029 0.94(0.31, 2.80) 0.905
Level of education 0.92 (0.85, 1.01) 0.068 0.91(0.83, 1.00) 0.059
Duration of diabetes 0.81(0.70, 0.94) 0.004 0.90 (0.82, 0.99) 0.026
Coexistent hypertension@ 2.40(1.03, 5.58) 0.042 1.32(0.59, 2.96) 0.499
BMI 1.20 (1.06, 1.36) 0.004 1.08 (0.98, 1.20) 0.116
type of treatment’ 1.05(0.28, 4.01) 0.942 - -
Plasma glucose (fasting) 0.97 (0.87, 1.08) 0.555 - -
HbA1c 0.88 (0.68, 1.12) 0.289 - -

*0R= odds ratio, CI= confidence interval

#(ategorical variable; Reference= female

@Categorical variable; Reference=no hypertension

$(ategorical variable; Reference= oral hypoglycemic agents alone
BMI: Body mass index

HbA1C: Haemoglobin A1C
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Figure: Proportions of patients with different grades of depression.

65(48.87%) patients had hypertension. Depression was
present in 51(38.35%) patients (Table-1). Depression was
mild in 34(25.56%), moderate in 12(9.02%), moderately
severe in 4(3.01%) and severe in 1(0.75%) patient (Figure).

On univariate binary logistic regression, female gender,
lesser education, shorted duration of diabetes and higher
BMI were significantly associated with depression (p<0.05
each). Multivariate binary logistic regression model based
on the mentioned variables was statistically significant
(p=0.008), explained 22.8% (Negelkerke R Square) of the
variance in depression and correctly classified 92 (69.17%)
of cases, showing that the presence of depression could
be predicted by duration of diabetes only. With every one-
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year increase in duration of diabetes, the likelihood of
having depression reduced 0.90 times (95% Cl: 0.82, 0.99)
(Table-2).

Discussion

Depression is the most common psychiatric illness seen
by non- psychiatrists. The gold standard for diagnosing
depression is the structural clinical interview that uses
Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition (DSM-IV) criteria for illness.8 Since this may
be technically difficult and time-consuming for untrained
physicians, a large number of diagnostic scales or
instruments are available for use in clinical practice as well
as for research purposes. Some of these include Beck
Depression Inventory (BDI), depression subscale of the
Hospital Anxiety and Depression Scale (HADS-D), Centre
for Epidemiologic Studies of Depression Scale, ZUNG Self-
rating Depression Scale and Hopkins Symptom Checklist
Depression Scale. Though there are minor differences in
the type of questions and the length of the instrument,
they all serve the same purpose of helping clinicians
screen for depression and to provide a reliable estimate of
disease severity.

Patient Health Questionnaire-9 (PHQ-9) is another such
instrument, consisting of 9 questions scored from 0 to 3.
Its sensitivity and specificity in picking up depression is
similar to many other scales and its validity has been
confirmed in the past.9 It is used three times more
commonly as compared to HADS-D.'0 It closely correlates
with and is essentially interchangeable with BDI, which is
regarded as the gold standard rating scale.!™ We used
PHQ-9 because of the short length of the questionnaire
and thus the relative ease of administering it to patients in
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a busy outdoor clinic. Moreover, this questionnaire
consists of the actual nine criteria on which the diagnosis
of DSM-IV depressive disorders is based, which makes it
closest to a structural clinical interview.12 Patients with
low level of education may leave some questions
unanswered during written administration of this
questionnaire. We intentionally avoided this problem by
administering it during direct face-to-face interviews.

Nearly 40% of study population was depressed. Similar
results have been reported at41%!13 and 34%'4 using PHQ-
9, as well as 36% using Hopkins Symptom Checklist-25
questionnaire.’> However, a recent Pakistani study has
reported figures around 60% using BDI.'¢ Though not
mentioned by the authors of that study,'¢ their higher rates
can be explained by the geographical location of the study
which was conducted in Peshawar. Bagh is a peaceful city
and thus the residents are not exposed to additional
psychological trauma which the residents of Peshawar are
exposed to, as a result of protracted war on terror.

Females were more likely to be depressed in our cohort of
diabetics. Similar results have been reported earlier as
well.'7 Lesser education also increased the risk of
depression, in keeping with the belief that a higher level
of educational standard attained has a protective effect
against both anxiety and depression.’8 However, both
these factors lost their statistical significance after
adjustment for confounders. Data about the ability of BMI
to predict depression in diabetics is conflicting. Some
studies reveal absence of a clear relationship between
BMI and depression.’ On the other hand, many studies
consistently label obesity to be associated with
depression.20 Though a higher BMI was predictive of
depression in our patients, this parameter became
insignificant on multivariate analysis. The only factor that
predicted depression on multivariate analysis was shorter
duration of diabetes. Most of the previous studies have
found increasing duration of diabetes to be associated
with depression, probably because of increasing
complications and healthcare expenditures.2! Our results
are in sharp contrast. This may be because of an enormous
psychological burden at the time of diagnosis, only to be
followed by a gradual adaptation by the patients.

An interesting finding of this study is an equal level of
glycaemic control among the depressed and non-
depressed diabetics. This is in contrast to the general
belief that depression in diabetes results in a poor
glycaemic control.22 However, a study done on 185 Iranian
patients also demonstrated equal HbA1c levels amongst
these two groups.23 Similarly, average long-term HbA1c
did not differ in patients with comorbid diabetes and
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minor or major depression compared with those with
diabetes alone in a study.2* Another study did not find a
relationship between depression and glycaemic control in
elderly patients.2> A minimum of 45 patients each in
depressed and non-depressed diabetic groups provided
80% power to detect a difference of 1.06% in HbA1c
amongst the two groups, whereas there were 53
depressed patients in this study. So, this study was not
under-powered to detect significant differences.

Poor glycaemic control in depressed diabetics is related to
poor compliance. We did not record compliance with
treatment in our patients. It is very much possible that
there were no significant differences in compliance of
treatment amongst depressed and non-depressed
patients, since the majority of former had mild depression
only. Other than that we do not have a plausible
explanation for this equality. Systolic and diastolic blood
pressures were also equal amongst the two groups, in
accordance with earlierfindings.24

Marital status is important in epidemiology of depression
since the latter is more common in separated or divorced
individuals. In our cohort, all patients were married. Since
none of them was divorced or separated from their
partners, we excluded this variable from regression
analysis.

Majority of Pakistani population is younger than 50 years.
However, our study population was definitely not
representative of ordinary Pakistani population since it
comprised only patients with type 2 diabetes, a disease
not found in younger people. Moreover, it is not necessary
for the study population selected by convenience
sampling to be really representative of people in the area
from where individuals are recruited for any study.

This study is limited by the fact that there was no control
group comprising non-diabetic individuals to compare
the rates of depression with. Though the rates of
depression seen in this study are greater than the average
rates of depression in general Pakistani population, we
cannot make a definite conclusion as to whether this is
significantly higher than the non-diabetic population.
Many diabetic patients are also frequently prescribed
anti-hypertensive drugs, some of which may predispose
patients to developing depression. Unfortunately, data on
use of anti-hypertensive drugs by patients in this study
was not recorded. Similarly, this study did not address the
impact of substance abuse or psychological factors
predictive of depression. The sample size is small, but is
consistent with the number of patients visiting this small
healthcare setup. In addition, patients were not formally
assessed by a psychiatrist subsequently because of non-
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availability at this station.

Conclusion

Depression co-existed in a significant proportion of T2DM
patients. It was seen more frequently in females, obese
patients and those with lesser education. A shorter
duration of disease reliably predicted depression in these
patients. Since co-morbid depression is known to be
associated with poor outcomes, proper emphasis should
be laid down on screening, more so in those having the
risk factors identified in this study.
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