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ABSTRACT 

Diabetes Mellitus is a leading cause of death in present world. This study was carried out to evaluate the management, 
control, complication profile and treatment strategies in patients with diabetes and to determine what extent manage- 
ment of diabetes in a tertiary-care diabetic hospital in Bangladesh adhered to current guidelines. Total 140 diabetic pa- 
tients (type-1 = 3, type-2 = 137) were randomly selected from outpatient department of a tertiary care diabetic hospital 
in the Rajshahi city, Bangladesh, during the month of August to September. A standard questionnaire was constructed 
in local language and interview was administrated. The result was expressed as mean ± SD and the age was 53.2 ± 10.5 
yr, duration of diabetes was 6.3 ± 5.6 yr and age at the onset of diabetes was 46.9 ± 9.9 yr. The study group comprised 
of about 43% male and 57% female with varying risk factors including family history (49%), smoking (11%) and both 
smoking and family history (4%). Results showed deteriorating glycemic control with mean FBG (fasting blood glucose) 
and PPG (postprandial blood glucose) level was 8.9 ± 3.6 mmol/L and 11.2 ± 4.7 mmol/L respectively. About 25% pa- 
tients had FBG level < 6.1 mmol/L, 24% had FBG 6.1 - 7.8 mmol/L and rest 51% had FBG > 7.8 mmol/L. Of the 51% 
patients with hypertension, 94% were taking anti-hypertensive medicine and 21% patients with dyslipidemia, 59% were 
treated with lipid lowering agents. Micro-vascular and Macro-vascular complications were reported in 49% and 11% 
patients respectively. The rates of diabetic complications were cataract 19%, diabetic retinopathy 14%, neuropathy 
symptoms 35%, nephropathy 6%, MI 6%, cerebral stroke 4% and history of angina pectoris was 7%. Proportion of pa- 
tients on diet control alone, oral hypoglycemic agent (OHA), insulin and combination of insulin & OHA was 10, 44, 25 
and 21 percent respectively. Quality of life evaluation showed that about half of patients have poor quality of life as 
well as poor adherence to diet, exercise and self testing of blood glucose. In conclusion, majority of the patients were 
still not satisfactorily controlled. There is an urgent need for effective remedial measures to increase adherence to prac- 
tice guidelines and to educate both patients and healthcare personnel on importance of achieving clinical targets for 
metabolic control. 
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1. Introduction 

Diabetes mellitus is one of the most common chronic 
diseases affecting millions of people worldwide with a 
large negative impact on the patient’s health [1]. It is a 
major threat to global public health that is rapidly getting 
worse and the biggest impact is on adults of working age 
in developing countries. Diabetes is the third leading 
fatal disorder after cancer and heart disease [2]. 

In world Diabetes Day 2011, the new figure has been 

estimated that the number people living with diabetes are 
expected to rise from 366 million in 2011 to 552 million 
by 2030, if no urgent action is taken. The disease is now 
a worldwide epidemic. The diabetic population in Asia 
has increased dramatically. The developed countries such 
as India, China, and the USA are presently the countries 
with the leading number of diabetes. Furthermore, three 
new people at every ten seconds or almost ten million 
people per year are affected by diabetes [3]. In most 
developing countries at least one in ten deaths in adults 
aged 35 to 64 is attributable to diabetes and in some the  *Corresponding author. 
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figure is as high as one in five. In 2010, there were 285 
million people with diabetes worldwide and by 2030 this 
figure is expected to nearly double to reach a total of 439 
million [4]. 

Clinically diabetes mellitus is associated with a num- 
ber of micro vascular (e.g. retinopathy, nephropathy, and 
neuropathy) as well as macro-vascular (e.g. myocardial 
infarction, peripheral vascular disease, and stroke) com- 
plications that result in significant morbidity and mortal- 
ity [5,6]. Recent evidence suggests that diabetes is asso- 
ciated with a high risk of cardiovascular disease (CVD) 
[7-9]. Individuals with diabetes have an absolute risk of 
major coronary events similar to that of non-diabetic 
individuals with established coronary heart disease (CHD) 
[10-12]. Furthermore, after an acute coronary event dia- 
betic subjects develop congestive heart failure more fre- 
quently and have a higher mortality rate than non-dia- 
betic individuals [13]. A greater burden of risk factors is 
at least partly responsible for the increased risk of CHD 
in diabetes [11]. Heart disease is a major complication 
and the leading cause of premature death among people 
with diabetes mellitus. At least 65 percent of people with 
diabetes die from heart disease or stroke [14]. Because 
diabetes mellitus leads to multiple complications, such as 
blindness, kidney failure, amputations, strokes and heart 
attacks, it is considered to be a devastating illness [15]. 
The incidence of diabetes in the Asian population is on 
the rise; hence the incidence of late diabetes complica- 
tions is also expected to increase correspondingly. 
Amongst the countries in Asia India has got the highest 
number of people suffering from diabetes. When it 
comes to impaired glucose tolerance, Indonesia and Sin- 
gapore figure in the top ten countries in the world [16]. 

This exponential increase in the number of people with 
diabetes puts an enormous burden on both healthcare 
authorities and healthcare providers. Prevention and con- 
trol programs are needed to stem the rising epidemic of 
diabetes and its complications. However, this will not 
occur unless governments and public health planners are 
aware of the potential problem. Surveillance of diabetes 
is a necessary first step towards its prevention and con- 
trol, which is now recognized as an urgent priority. Fur- 
thermore a reliable baseline status is fundamental to any 
improvement programs. 

To partially fulfill this purpose a cross-sectional, ob- 
servational study was planned to evaluate the current 
prevailing scenario of diabetes mellitus management, 
control, complications, quality of life and psychosocial 
aspect of patients in order to correlate with the findings 
of previous studies. 

2. Materials and Methods 

This was non-interventional, cross-sectional, observa- 
tional study. This study included both type-1 and type-2  

diabetic patients. The study mainly based on primary 
data. Data was collected from the outpatient department 
(OPD) of Rajshahi diabetic hospital, a tertiary care dia- 
betic hospital of Rajshahi Diabetic Association. A pro- 
spective study was conducted during the month of Au- 
gust to September in 2012 in the OPD of Rajshahi dia- 
betic hospital. The present study was involved in a total 
number of 140 patients of all ages with diabetes visited 
in the hospital. Patients with diabetes registered in the 
hospital for more than six months were included in the 
study. Patients of both male and female are participated 
in the study. Patients who were unable to answer short 
list of simple questions were excluded from the study. A 
standard questionnaire was constructed in local language 
and interview was administrated in OPD setting. For the 
selection of sample “Purposive Sampling” technique was 
used. 

The patient was interviewed and data was taken about 
their diabetes including type of diabetes, level of com- 
plication, blood glucose reading, self monitoring data, 
diabetes education, complications and diabetes manage- 
ment including medication, diet, exercises, and other 
activities. Patient base line characteristics such as age, 
sex, risk factors, family history of diabetes, duration of 
diabetes, medical history, and other health problem re- 
lated to diabetes, therapeutic management socioeconomic 
status of the patients was recorded for each patient. 

Statistical Methods 

The template is used to format your paper and style the 
text. All margins, column widths, line spaces, and text 
fonts are prescribed; please do not alter them. You may 
note peculiarities. For example, the head margin in this 
template measures proportionately more than is custom- 
ary. This measurement and others are deliberate, using 
specifications that anticipate your paper as one part of the 
entire proceedings, and not as an independent document. 
Please do not revise any of the current designations. 

3. Results 

3.1. Characteristics of the Study Subjects 

A total of 140 patients were included in the study. Socio- 
demographic characteristics of the study subjects are 
presented in Table 1. 

3.2. Glycemic Control 

The mean fasting (FBG) and postprandial (PPG) glucose 
levels of patients measured were 8.9 ± 3.6 mmol/l within 
the range (4.5 - 23.0) and 11.2 ± 4.7 mmol/l within the 
range (1.6 - 29.0) respectively. Only 25% patients had 
FBG level < 6.1 mmol/L, 23.9% had FBG 6.1 - 7.8 
mmol/L and rest 51% had FBG > 7.8 mmol/L. The mean  
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Table 1. Socio-demographic characteristics of the study 
subjects (n = 140). 

Characteristics Frequency n (percentage %) 

Age, years* 53.2 ± 10.5 

Age groups  

25 - 40 years 16 (11.4%) 

41 - 55 years 71 (50.7%) 

>55 years 53 (37.8%) 

Age at onset, years* 46.9 ± 9.9 

Duration of diabetes* 6.3 ± 5.6 

1 - 5 years 85 (60.7%) 

6 - 10 years 27 (19.3%) 

11 - 15 years 22 (15.7%) 

>15 years 6 (4.3%) 

Sex  

Male 60 (42.9%) 

Female 80 (57.1%) 

Education  

Illiterate 24 (17.1%) 

Primary 40 (28.6%) 

Secondary School 31 (22.1%) 

Higher Secondary 28 (20%) 

Graduate & Above 17 (12.1%) 

Occupation  

Service Holder 21 (15%) 

Businessmen 24 (17.1%) 

Housewives 71 (50.7%) 

Retirement 7 (5%) 

Farmer & Others 17 (12.2%) 

Marital Status  

Single 2 (1.4%) 

Married 111 (79.3%) 

Widowed 27 (19.3%) 

Type of diabetes mellitus (DM)  

Type-2 DM 137 (97.9%) 

Type-1 DM 3 (2.1%) 

Risk Factors  

Family history 68 (48.6%) 

Smoking 15 (10.7%) 

Both family history & smoking 5 (3.5%) 

*Data expressed as mean ± SD. 

FBG and PPG values increased significantly with the 
duration of diabetes. 

3.3. Cardiovascular Risk Factors 

Of the 32 patients with dyslipidemia, 19 (59.4%) were 
treated with lipid lowering drugs. Statins were the most 
commonly (36.9%) prescribed lipid lowering agents. Of 
the 71 (50.7%) patients with hypertension, 67 (94.4%) 
were taking anti-hypertensive medicine. Beta blockers 
and Ca2+ antagonist were used by majority of patients 
(34.7%) followed by ACE inhibitors (34%) and angio- 
tensin II receptor blockers (30.9%). 

3.4. Diabetic Complications 

Data on diabetes-related complications was collected in 
the study and complications are given in Table 2. 

The frequencies of complications were diabetic eye 
disease (retinopathy) 20 (14.3%), cataract 26 (18.6%), 
neuropathy symptoms 49 (35%), nephropathy 9 (6.4%), 
angina pectoris 10 (7.1%), cerebral stroke 5 (3.5%), 
myocardial infarction 8 (5.7%). Micro-vascular and 
Macro-vascular complications were reported in 59 
(49.2%) and 15 (10.7%) patients respectively. Of the 46 
patients with retinopathy 15 (32.6%) patients have eye 
surgery. 

3.5. Diabetes Management 

Diabetes management data taken from the study subjects 
are given in Table 3. 

Diet, exercise, weight control, and medications are the 
mainstays of diabetic care. The primary medication used 
in type-1 diabetes management is insulin, on which the 
type-1 diabetic patient is dependent for survival. Type-2 
diabetic individuals frequently take oral medications 
 
Table 2. Proportion of patients with different complications 
of diabetes. 

Complications of diabetes N 
Proportion of 
patients (%) 

Cataract 26 18.6 

Diabetic retinopathy 20 14.3 

Neuropathy symptoms 49 35.0 

Nephropathy 9 6.4 

Angina pectoris 10 7.1 

Myocardial infarction 8 5.7 

Cerebral stroke 5 3.5 

Micro-vascular complications* 59 49.2 

Macro-vascular complications** 15 10.7 

*Microvascular complications: patients with any or all of following compli- 
cations-retinopathy, nephropathy and neuropathy; **Macrovascular compli- 
cations: patients with any or all of following complications-angina pectoris, 
MI, CABG/Angioplasty/Stents, Stroke. 
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Tables 3. Diabetes management study. 

Parameters n (%) N = 140 

Method used to treat diabetes  

No medication 14 (10%) 

OHA 61 (43.6%) 

Insulin 35 (25%) 

Both OHA & insulin 30 (21.4%) 

Method used for monitoring glucose level  

Glucose level test at the  

doctor’s office only 109 (77.9%) 

Both doctor’s office & home 31 (22.1%) 

Have a machine to check blood glucose 
at home 

26 (18.6%) 

Time spend for physical activity  

Did not do exercise 18 (12.9%) 

Exercise < 45 min 46 (32.9%) 

Exercise > 45 min 76 (54.3%) 

Type of doctor patients visit for diabetes  

Doctors at diabetic centre’s or hospitals 101 (72.2%) 

Both GP & diabetes specialists 39 (27.9%) 

Number of visit per year  

5 times or more 87 (62.1%) 

3 to 4 times 44 (31.4%) 

1 to 2 times 9 (6.4%) 

Attend diabetes education class 117 (83.5%) 

OHA—oral hypoglycemic agent, GP—general practitioner. 

 
although many also use insulin to improve glycemic con- 
trol. 

The majority of the patients receive oral hypoglycemic 
agent (OHA) 61 (43.6%) for the management of their 
diabetes. A number of different oral agents are used by 
the patients such as biguanides, sulfonylureas, thia- 
zolidinedione, glucosides etc. Some patients take combi- 
nation of two or more agents. 35 (25%) patients were 
treated with insulin and 30 (21.4%) patients receive both 
insulin and OHA for their diabetic care. Of them 14 
(10%) patients do not take any medications for their dia- 
betes management. The proportion of patients practicing 
home blood glucose monitoring was low at 31 (21.1%); 
of them 26 (18.6%) have a machine to check blood glu- 
cose at home. Majority of patients 109 (77.9%) prefer 
blood glucose monitoring test done at the doctor’s office 
only. About 46 (32.9%) patients did exercise <45 min, 76 
(54.2%) patients did exercise >45 min, while about 18 
(12.9%) respondent did not do any exercise. 

Majority of patients 101 (72.1%) visit the doctors at 
diabetic centers or hospitals for their diabetes, while few 
patients 39 (27.9%) also visit general practitioner. About 
87 (62.1%) patients visit a doctor 5 or more times in a 

year, 44 (31.4%) visit 3 to 4 times and 9 (6.4 %) visit 1 to 
2 times in a year for his/her diabetes. 88 (62.9%) patients 
was performed their blood sugar test one times in the last 
month, while 37 (26.4%) two times, 8 (5.7%) three times 
and 5 (3.6%) four times during the last month test their 
blood sugar. Majority of patients 117 (83.5%) have re- 
ceived general diabetes education, education on diet and 
education on foot care. 

3.6. General Health Status of the Patients 

Majority of the patients 65 (46.4%) answer “good” with 
the question “would you say your health is”, while a few 
answer “very good” 22 (15.7%) and a very few answer 
“excellent” 3 (2.1%). Some of the patients answer fair 39 
(27.9%) and some patients answer poor 11 (7.9%). About 
15 (10.7%) patients was hospitalized for uncontrolled 
blood sugar, 102 (72.9%) patients feel tired and restless 
during work or while walking, climbing up stairs, 58 
(41.4%) patients get rashes or allergies on skin and 84 
(60%) patients suffer from depression, stress or sleep- 
lessness. About 16 (11.4%) patients were taken of work 
due to illness for diabetes. 

3.7. Patient Perceptions 

When patients were queried about knowledge regarding 
their blood glucose level, majority of the patients replied 
that they know their blood glucose level 108 (77.15%) and 
32 (22.9%) replied don’t know their blood glucose level. 

When patients were queried about the care and guid- 
ance they are having from the diabetic center or clinic or 
health care provider, majority of the patients answered 
“quite ok” 106 (75.7%), few answered “a little bit”, while 
a very few answered “not enough”. 

Responses to questions on psychological well-being 
fell largely in the positive territory. At the same time, the 
majority answered “slightly” [67 (47.9%)] with the ques- 
tion, “Are your health a worry in your life”. Majority 
answered “not at all” with the questions, “Has your heal- 
th interfered with your normal social activities with fam- 
ily, friends, neighbors or groups” [66 (47.1%)], “Has 
your health interfered with your hobbies or recreational 
activities” [67 (47.9%)] and majority answered “slightly” 
[50 (35.7%)] with the question, “Has your health inter- 
fered with your household chores, errands and shop- 
ping”. 

3.8. Physicians’ Perceptions 

Majority of physicians preferred to estimate HbA1c. 
Majority of the physicians preferred to do HbA1c test 4 
times a year. Almost all the physicians advocated the self 
monitoring of blood sugar by patients, and believed that 
insulin analogues offer distinct advantages over human 
insulin. All physicians recommended the modern insulin 
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delivery devices and believed that patient education helps 
to achieve treatment goals. All physicians opined that 
wrong perceptions on insulin use, cost of insulin, fear of 
injection and other perceptions like insulin usage indi- 
cates the end stage of diabetes or insulin means lifelong 
treatment are the barriers for insulin therapy. 

4. Discussion 

Diabetes Mellitus is a leading cause of death in present 
world. The risk of dying from diabetes was compara- 
tively reduced than that happened in the past decades in 
Bangladesh. This was in part the result of increased ef- 
forts to improve acute treatment and secondary preven- 
tion strategies by the public and private hospitals. In the 
acute phase, patients require rapid diagnosis and early 
management to minimize infarct size and to prevent 
complications. Current guidelines are therefore aimed at 
optimizing care and outcome of patients with diabetes. 
The aim of the study was to analyze the clinical course, 
treatment strategies, management and control in patients 
with diabetes and to determine to what extent manage- 
ment of diabetes in a tertiary-care diabetic hospital in 
Bangladesh adhered to current guidelines. 

A prospective study was conducted during the month 
of August to September in 2012 in the outpatient de- 
partment of a tertiary care diabetic hospital in Bangla- 
desh. The present study was involved in a total number 
of 140 patients with diabetes mellitus visited in the hos- 
pital. In the study, the age was 53.2 ± 10.5, age of diabe- 
tes onset 46.9 ± 9.9, and duration of diabetes was 6.3 ± 
5.6 years. In DiabCare Bangladesh, 2008 study, the age 
of the patients was 50.9 ± 11.4, age of diabetes onset- 
42.1 ± 14.2 and duration of diabetes was 7.9 ± 10.4 [16]. 
Our study group comprised of 57.1% female and 42.9% 
male patients with numerous risk factors including fam- 
ily records of diabetes (48.9%), smoker (10.7%) and both 
risk factors (3.5%) which were similar to that of previous 
study. Glycemic control appears to be poorer among pa- 
tients in the present study. The FPG level of patients was 
8.9 ± 3.6 mmol/L in the present study which was higher 
than that of DiabCare Bangladesh, 2008 study (8.4 ± 2.7 
mmol/L). The PPG level appeared to be higher with FPG 
(11.2 ± 4.7 mmol/L). 

In the present study, higher proportion of patients had 
co-morbid hypertension as compared to DiabCare Bang- 
ladesh, 2008 study. Studied in various population also 
identified that hypertension is an independent risk factors 
for the abnormalities in glucose tolerance [17-21]. So it 
is important to note that hypertension is the major causes 
for increasing complications in patients with diabetes. 
Data on diabetes-related complications was collected in 
the present study and the frequencies of complications 
were—cataract (18.6%), diabetic eye diseases (14.3%), 
neuropathy symptoms (35%), nephropathy (6.4%), cere- 

bral stroke (3.5%), myocardial infarction (5.7%) and 
history of angina pectoris was (7.1%). In Kibriya et al. 
study the prevalence of diabetic complications were— 
cataract (13%), retinopathy (10.8%), nephropathy (8.6%), 
neuropathy symptoms (14.4%), cerebral stoke (2.2%) 
and myocardial infarction (5.2%). While prevalence of 
most of the diabetic complications remained similar with 
previous study, there was high prevalence of neuropathy 
symptoms, cataract and diabetic eye diseases. Kibriya et 
al. suggested that, independent of other factors, longer 
duration of diabetes was associated with all the three 
microvascular complications: HbAlc with retinopathy & 
neuropathy; older age (>60 yr) with nephropathy & neu- 
ropathy; systolic BP > 125 mm Hg with nephropathy 
[22]. 

Proportion of patients using OHA is decreased to 65% 
in the present study from 89.1% in DiabCare Bangladesh, 
2008 study and remains similar with 65.9% in study of 
Mahtab et al. [23]. The proportion of patients prescribed 
with insulin increased two-fold in the present study as 
compared to DiabCare Bangladesh, 1998 study (46.4% 
vs 21.8%) and similar with DiabCare Bangladesh, 2008 
study (42.7%). Majority of insulin users (47.7%) experi- 
ence hypoglycemic reactions. 

In the present study, time spent for physical activities 
is lower. Some people did not do any exercise (12.9%) to 
maintain ideal body weight & controlling blood glucose 
level. The main reason is that in Bangladesh people are 
not conscious about their health. Kim et al. found that 
diabetes is associated with exercise and Veghari et al. 
identified that physical activity influences diabetes. Also 
some studies reported that the prevalence of diabetes 
mellitus in low active people is more than in highly ac- 
tive people [24,25]. So it may conclude that exercise 
plays an important role for the management of diabetes. 

Responses to questions on psychological well-being 
fell largely in the positive territory. The majority of pa- 
tients in the present cohort rated their quality of life of to 
be good or at least acceptable. Majority of physicians 
preferred to estimate HbA1c test 4 times a year but there 
is a gap between the frequencies of HbA1c test recom- 
mended by the physicians versus real life practice. This 
gap may be filed by creating awareness on disease pro- 
gression and related complications. Majority of physi- 
cians agreed with the goals of good glycemic control and 
preventing complications and advocated self monitoring 
of blood glucose and use of modern insulin devices. 

Overall, the fact that majority of patients in the present 
study cohort had poor glycemic control suggests that 
there is scope for improvement. The importance of tight 
glycemic control in preventing chronic complications has 
been previously underscored by a number of studies 
[26-30]. Against the background of these studies, there 
seems to be a need for a large proportion of patients in  
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the present study cohort to be upgraded to more intensive 
pharmacotherapy, with the ultimate goal of preventing 
the development of late onset complications. 

5. Conclusion 

The present studies carried out in this thesis were per- 
formed to evaluate the management, control, complica- 
tion profile and treatment strategies in patients with dia- 
betes and to determine what extent management of dia- 
betes in a tertiary-care diabetic hospital in Bangladesh 
adhered to current guidelines. 

Patient’s poor glycemic control is a concern. Majority 
of patients (more than 50%) had FBG and PPG levels 
above the recommended levels of many guidelines (ADA, 
EUDPG, APDPG, etc.). To reduce the risk of diabetes- 
associated complications, glycemia need to be main- 
tained at a satisfactory level. There is a need for a large 
proportion of patients to be upgraded to more intensive 
insulin therapy and use of insulin analogues and modern 
delivery devices can help in achieving these goals effec- 
tively. The responses to patient reported outcome tools 
call for more efforts to improve lifestyle modification, 
self-testing and awareness and benefits of insulin therapy. 
As with earlier study, the present study also uncovers 
gaps in routine diabetes care and will help plan future 
interventions and monitor outcomes. 

As this study was conducted in a single hospital, the 
result may not be giving the true reflection of the general 
population. Moreover, the study conducted in a urban 
hospital where education may be readily accessible, 
raises further concern as there is more likelihood that the 
majority of people, especially those living in rural areas 
and having less access to information, might have even 
poorer perception and practices. 

Therefore, there is a need for increased effort towards 
developing and making education programs focusing on 
empowering the persons with diabetes, not only to pro- 
vide them information but also the ability and empow- 
erment to change knowledge and attitude into practice. 
Also development and implementation of public health 
programs should be taken. It is hoped that these findings 
have major implications for the design of patient educa- 
tion program. 
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