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Frequency and Risk Factors of Diabetic Complications
among Selected Group of Diabetic Patients: Real-life
Scenario from a Developing Country, Bangladesh
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Abstract
Background: Diabetes mellitus is a major global public health problem and its complications like coronary
artery disease (CAD), stroke, amputations, nephropathy and retinopathy are alarming public health issues.
These complications result in significant morbidity, mortality and huge economic burden for the patient and
society. This current study aimed to evaluate the frequency of different diabetic complications and their risk
factors in a real-life setting.
Methods: This cross-sectional study was done in BIRDEM General Hospital from July to December 2015.
Diagnosed adult diabetic patients of either sex irrespective of duration and type of diabetes were consecutively
and purposively included in this study. Enrolled patients were evaluated clinically and by laboratory
investigation.
Results: Total patients were 400 with female predominance (57.8%). Mean age was 54.5±10.9 years. Majority
(57.5%) were from urban areas, 82% had hypertension and 37.5% had dyslipidaemia. Mean duration of
diabetes was 11.6±7.6 years, mean body mass index was 24.6±4.5 kg/m2, mean HbA1c was 9.1±2.0%.
Nephopathy (42.5%) was the commonest complication followed by retinopathy (37.8%), neuropathy (29.8%),
CAD (25.8%), peripheral vascular disease (14%) and stroke (11%). Long duration (≥5 yrs) and poor control
of diabetes (HbA1c ≥7%), family history of diabetes, hypertension, dyslipidaemia and male sex were significant
risk factors for diabetic complications.
Conclusions: Complications of diabetes are common. Glycaemic control and control of hypertension,
dyslipidaemia and weight management may halt or delay the development of complications of diabetes. Patient
education is of paramount importance in this regard.
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Introduction
Diabetes mellitus (DM) is a major global health
problem, affecting 415 million people and accounting
for 5.0 million deaths in 2015.1-3 By 2040 the number
of affected people is expected to increase to 642
million globally.1-4 Diabetes has become the seventh
leading attributable risk factor for burden of disease
in South Asian countries.5 In the South Asian region,
Bangladesh has the second largest number of adults
with diabetes (7.1 million adults). 1 Diabetes is a
chronic condition and diabetes-related complications
like diabetic neuropathy, nephropathy, retinopathy and
diabetic foot ulcer are now alarming public health
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issues. These complications contribute to the decreased
quality of life for affected individuals and their families
with a devastating long-term effect on their financial
and social wellbeing. The complications of DM are
far less common and less severe in people who have
well controlled blood glucose levels.6,7 Diabetes
mellitus is associated with 10 to 30% decrease in life
expectancy mainly due to its complications and
diabetic patients die at an earlier age than nondiabetics.8 The present study was aimed to evaluate
the frequency of complications among the selected
group of diabetic patients in a tertiary care centre and
to identify the risk factors responsible for the
complications.
Methods
This cross-sectional study was done in Bangladesh
Institute of Research and Rehabilitation in Diabetes,
Endocrine and Metabolic Disorders (BIRDEM) from
July to December 2015. Diagnosed adult diabetic
patients of either sex, irrespective of duration of diabetes
were evaluated in this study. Enrolled patients were
evaluated clinically and by laboratory tests. Diabetes
due to other cause, gestational diabetes, patients with a
past history of neuropathy of another cause and patients
with significant hepatic or renal disease were excluded.
Body mass index (BMI) was calculated as the weight
in kilograms divided by the square of the height in
meters. Retinopathy was assessed by experienced
ophthalmologists using a direct opthalmoscope with
dilated pupils. Peripheral neuropathy was assessed by
clinical features, supplemented by monofilament
testing. Peripheral vascular disease (PVD) was
diagnosed based on clinical symptoms and examination.
Nephropathy, stroke and coronary artery disease (CAD)
were considered by previous records from diabetic guide
book.

Table I. Base-line characteristics of the study
population (n=400)
Characteristic

Value

Total Patient

400

Mean age (years)

55.18 ± 11.24

Male: female

169:231 (1:1.4)

Rural: urban:sub urban

98:230:72

Mean duration of diabetes (years)

11.6±7.6

Mean HbA1c (%)

9.1 ± 2.0

Mean BMI (kg/m2)

24.6±4.5

Nephopathy (42.5%) was the commonest complication
followed by retinopathy (37.8%), neuropathy (29.8%),
CAD (25.8%), PVD (14%) and stroke (11%)
(Table II).

Table II. Diabetes specific complications among the
study population (n=400)
Complication

Frequency

Percentage

Nephropathy

170

42.5

Retinopathy

151

37.8

Neuropathy

119

29.8

103

25.8

56

14

44

11

Microvascular

Macrovascular
Coronary artery
disease (CAD)
Peripheral vascular
disease (PVD)
Cerebrovascular

Results
Total patients were 400 with female predominance
(57.8%). Mean age was 54.5±10.9 years. Majority
(57.5%) were from urban areas, 82% study population
had hypertension and 37.5% had dyslipidaemia.
Baseline characteristics of the study subjects are shown
in Table I.
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disease (CVD)
Duration ( ≥5 yrs) and family history of diabetes,
hypertension, dyslipidaemia and male sex were
significant risk factors for diabetic complications (Tables
III and IV).
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Table III. Risk factors for diabetic microvascular complications (n=400)
Risk factor
Duration of DM

HbA1c
Dyslipidemia
HTN
BMI
Sex
Family H/O DM

Retinopathy

p value

<5 yr

3

0.000

5-10 yr

37

50

44

>10 yr

111

117

64

<7

12

7 or more

139

Yes

55

No

96

Yes

130

No

21

<25

72

25 or more

79

Male

69

Female

82

Yes

75

No

76

0.104

Nephro pathy p value
3

24

Neuropathy p value

0.000

0.119

146
0.671

59
154

0.281

83

0.000

72

0.000

90

0.110

101

0.268

76

0.325

43
0.972

98
0.678

52

18

87
0.278

0.730

67

16
0.000

12

0.002

107

111
0.054

11

61

0.020

58
0.506

80

70

0.042

49

Table IV. Risk factors for diabetic macrovascular complications (n=400)
Risk factor
Duration of DM

HbA1c
Dyslipidemia
HTN
BMI
Sex
Family H/O DM
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CAD

p value

Stroke

p value

PVD

p value

<5 yr

17

0.520

3

0.009

5

0.013

5-10 yr

27

20

24

>10 yr

59

21

27

<7

6

7 or more

97

Yes

43

No

60

Yes

83

No

20

<25

56

25 or more

44

Male

55

Female

48

Yes

30

No

73

0.043

3

0.450

41
0.333

29
40

0.000

22

0.110

27

0.365

14
30

52

0.025

29

0.451

24
0.007

17
0.000

0.042

4

19
0.010

28
28

4
0.346

0.367

52

15
0.841

4

32

0.015

24
0.007

23
33

0.115
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Discussion
Diabetes mellitus has been recognized as a major public
health problem with far reaching consequences, not only
for its adverse health impact on individuals, but also
for its economic burden on the health care system and
society at large.9 In this study, we analyzed the classical
chronic complications of diabetes.
In our study, among microvascular complications,
nephropathy was the most common complication which
was not similar to the previous study from our country.10
Here we found that, nephropathy was present in 42.5%
of study subjects then retinopathy in 37.8%, neuropathy
in 29.8%, CAD in 25.8%, PVD in 14% and stroke in
11%. But previous study from Bangladesh showed
microvascular, macrovascular and severe late
complications in 39.2%, 9.9% and 12.1% of patients
respectively.10
It was seen from our study that microvascular
complications were common among the study subject
who had long duration of diabetes, hypertension, obesity
and macrovascular complications were common among
the patients with male sex, poor glycemic status,
dyslipidemia and family history of DM. There are
several study from India,11 one showed neuropathy was
more common (37%) when compared with retinopathy
(17%) and nephropathy (20%). Microvascular
complications were seen in 48% of their study
population. Increasing age, long duration of diabetes,
and higher HbA1c were the common risk factors for all
complications.11 Pradeepa R et al. of India also reported
that neuropathy was the most common complication and
age, glycated hemoglobin, duration of diabetes, serum
triglycerides were responsible for that.12 Abougalambou
SS et al. from Malyasia found that the prevalence rate
of nephropathy was 91% followed by neuropathy in
54.7%, retinopathy in 39.3% and macrovascular
complications in 17.5%. The vascular complications
were significantly associated with the age (P<0.001),
BMI (P<0.001), and triglyceride.13 Study from
Camoroon showed most common complication was
neuropathy (40%) and occurrence of complications was
associated with hypertension, duration of diabetes,
dyslipidemia, microalbuminuria, 24-hour proteinuria,
BMI and HbA1c.14 In Ethiopia, chronic complications
were present in 58.8% of diabetic patients. Among those
visual disturbance was in 25.68% and neuropathy in
14.4% of patients.15 Al-Maskari F of United Arab
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Emirates found that prevalance of coronary artery
disease was in 14.4%, peripheral vascular disease in
11.6%, cerebrovascular disease in 3.5% and along with
diabetes, hypertension and dyslipidemia were the risk
factors.16
Our study had several limitations.The study period was
short and sample size of our study was small. It was a
single centered study and data from other centers are
required to represent the complications of diabetic
patients in Bangladesh. Other limitation was the use of
direct ophthalmoscopy instead of retinal photography
in the assessment of diabetic retinopathy and for
detection of neuropathy we did only clinical
examination, we could do nerve conduction study and
for PVD duplex study of lower limb vessels.
So, it can be concluded like that among the diabetic
patients the frequency of complications were high.
Increased occurrence of peripheral neuropathy,
nephropathy and retinopathy were observed with longer
duration of illness. Poor glycemic status, dyslipidemia,
hypertension, obesity were the major risk factor along
with DM. Diabetic patients need more efforts to be spent
on them. Screening and intervention programs should
be implemented early at the diagnosis stage and risk
factors should be treated aggressively. If we can improve
the current status of diabetic patients not only from
tertiary care hospital but also from primary care centre,
we hope to decrease the rate of frequency of vascular
complications.
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