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Abstract

Introduction: Diabetes mellitus causes millions of deaths every year 
around the globe posing serious threat to public health. Death occurs mostly 
due to co-morbidities and complications resulting from diabetes. Our study was 
designed with the aim to observe the co-morbidities and practices regarding 
care of diabetes among patients with type 2 diabetes mellitus.

Methods: In 2016, we conducted this quantitative cross-sectional study 
by recruiting suitable type 2 diabetic patients conveniently forms the outpatient 
department of BIRDEM hospital, Dhaka. Patients more than 18 years old have 
been included in this study. Pre-tested, structured questionnaire was used 
to gather necessary information. Co-morbidities were identified by patient’s 
medical history. Univariate and bivariate analysis has been done to identify 
significant factors associated with practices.

Results: Majority of the patients (75%) were suffering from co-morbidities. 
Respiratory illnesses, cardiovascular diseases particularly hypertension and 
renal diseases were the most commonly found co-morbidities. The mean 
practice score was 16.89 (95% CI for mean 16.25-17.53). Poor practice level 
were observed among 30% of the respondents. Gender (p=<0.001), marital 
status (p=<0.001), habitats (p=<0.001), education (p=0.001) and educational 
program on diabetes (p=<0.001) were the most associated factor with care 
practices diabetes.

Conclusion: Poor practice levels were found in this cohort with several 
associated factors. Physicians counselling and motivation as well as robustly 
designed educational program encouraging self-care of patients can be effective 
tool to deal with co-morbidities and existing complications of diabetes.
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Prominent health care and significant amount of health care cost 
are required for diabetic patients with multiple chronic conditions 
[7,16,17]. Necessary intervention is needed otherwise the care 
expenditure of diabetes will have negative impact on health care 
system [18]. Therefore, care practices of patients regarding diabetic 
complications and related co-morbidities are necessary. This primary 
study can be of help designing future interventional strategies.

Objectives
This particular study was carried out to figure out about 

what extent diabetic patients are suffering from other co-morbid 
conditions, the level of practices regarding complications of diabetes 
care and its associated factors in Dhaka, Bangladesh.

Materials and Methods
A cross-sectional study was carried out on suitable 425 type two 

diabetic patients. We recruited patients conveniently from outpatient 
department of BIRDEM hospital, a referral hospital in Dhaka, 
Bangladesh particularly for diabetic patients. The study period 
was from July 2016 to September 2016. Type-2 diabetic patients 
(both male and female) older than 18 years coming to follow up or 
seeking general treatment in medicine outpatient departments with 
at least 1 year past the initial diagnosis of diabetes were included. 
Exclusion criteria were pregnant women, emergency care patients, 
and inpatients. Data were collected by experts and trained data 

Introduction
Diabetes mellitus is a major public health issue with increase in 

global prevalence taking place predominantly in developing countries 
particularly in Southeast Asians [1,2]. It is also counted as major threat 
of death worldwide [3] and projected to be the 7th leading cause of 
death in 2030 [4]. Diabetes was the direct cause of 1.5 million deaths 
and additional 2.2 million deaths occurred due to increased risk of 
co-morbidities linked with hyperglycemia estimated in 2012 [4,5]. 
It is estimated that most diabetic adults are suffering from at least 1 
chronic illness [6] and 40% of them have at least 3 co-morbidities [7].

The prevalence of diabetes is increasing drastically in Bangladesh 
during past few years [8]. According to the recent report, 7.1 million 
adults are suffering from diabetes and within 2040 the projected figure 
would be nearly two folds [9]. Prevalence is higher in urban areas 
(8.1%) [10]. Moreover, Bangladesh is among the top ten countries in 
the world having highest number of diabetic individuals [9]. Diabetes 
induces many complications (acute or chronic) over time in most 
cases [11]. Diabetes is the prime cause of many systemic diseases in 
high-income countries [9] and risk of death among diabetics is twice 
than non-diabetics. The high prevalence of diabetes in Bangladesh 
will consecutively increase the number of people with diabetic 
complications and co-morbid conditions [13,14]. Lack of awareness 
and definite care will influence patient’s quality of life imposing 
economic burden [15].
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collection team. The questionnaire did not have of any questions 
which can disclose the identity of patients or their treating doctors. 
Ethical considerations were fulfilled by obtaining verbal consent and 
maintaining the confidentiality.

Questionnaire design
A pre-tested structured, bilingual questionnaire was developed 

comprised both open and close ended questions. Patients were 
interviewed face-to-face by data collection team. The patients 
were free to choose the language for answering the questionnaire 
(English and Bengali). The questionnaire was divided into few 
main categories such as demographic information, socioeconomic 
information, diabetes and co-morbidity history and practice related 
information. Medical records were reviewed to identify diagnosed 
co-morbid conditions, recent Random Blood Sugar (RBS) report and 
Hemoglobin A1C (HbA1C) levels (within 6 months of the inclusion) 
retrospectively.

Statistical analysis
Collected data were then entered for analysis to Statistics Package 

for Social Science (SPSS) version 22 for Windows. Descriptive 
statistics and frequency distributions were used to describe participant 
characteristics. Principal Component Analysis (PCA) method was 
used to determine respondent’s socioeconomic status by calculating 
patients fixed assets and employment status. One way ANOVA was 
used to compare means for variables with more than two categories. 
A ‘p’ value less than 0.05 was taken to define significant relationship 
among variables.

Results
A total of about 425 diabetic patients were selected randomly 

in this study. The table below Table 1 shows the total number of 
participants by age group and number of female with percentage 
according to the age group. Among the participants attended in the 
study, males were 234 (55.1%). Most of the participants were between 
age group of 26-45 years (n=231; 54.4%). The mean ± SD age of the 
study participants was 43.45 ± 11.81 years (range 21-82 years). The 
graphical pictures show that males were affected by type 2 diabetes 
more than females.

Majority of the participants (n=190; 44.7%) were urban habitats 
and most of them were married (n=366; 86.1%). Number of 
participants belonging from low socioeconomic status were higher 
(n=145; 34.1%). The mean duration of diabetes was 9.16 ± 6.03 years. 
One hundred and seventy four (40.9%) patients had family history 
of diabetes. One hundred and sixty four (38.6%) participants have 
attended educational programs on diabetes only once during the 
disease period. The consultation time was given between 5 to 10 
minutes reported by most of the participants (n=150; 58.8%). One 
hundred and twelve (26.4%) patients were using herbal medication 
beside their regular prescriptions. Details are shown in Table 2.

Nearly all patients were on medication (n=422; 99.3%) and nearly 
half of the participants were receiving combined treatment with diet 
and insulin (n=204, 48%). Three hundred and two (71.1%) patients 
have visited dietician for advice on their diet for diabetes. Nearly 70% 
percent (n=297) of respondents monitor their blood glucose from 
hospital. Only 3.8% (n=16) respondents reported that they monitor 
their blood glucose by themselves. The mean Random Blood Glucose 

was 11.06 ± 3.17mmol/L (range 4.80-19.80mmol/L) noted form the 
patients guide book provided by the hospital for routine checkups. 

Age group n % of age Male Male % Female Female %

≤25 17 4 8 1.9 9 2.1

26-45 231 54.4 118 27.8 113 26.6

46-65 156 36.7 93 21.9 63 14.8

>65 21 4.9 15 3.5 6 1.4

Total 425 100 234 55.1 191 44.9

Table 1: Age and Gender distribution of the participants.

Characteristics n %

Marital status

Married 366 86.1

Unmarried 59 13.9

Habitat

Urban 190 44.7

Semi-urban 161 37.9

Rural 74 17.4

Education

Illiterate 30 7.1

Primary to 8th grade 93 21.9

Secondary 71 16.7

Higher secondary 122 28.7

Graduate and above 109 25.6

Occupation

Unemployed/laborer/retired 43 10.1

Homemaker 125 29.4

Government services 65 15.3

Private sector 87 20.5

Business 105 24.7

Socio-economic status

Poor 145 34.1

Average 140 32.9

Rich 140 32.9

Duration of diabetes

<5 years 92 21.6

5-10 years 204 48.0

>10 years 129 30.4

Family history of diabetes

Yes 174 40.9

No 137 32.2

I don’t know 114 26.8

Educational programs attended

Attended once 164 38.6

Attended regularly 104 24.5

Never attended 157 36.9

Table 2: Characteristics of survey respondents (n=425).
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Mean HbA1c level was 9.73 ± 2.65% (range 3.8-16.7%).

Co-morbidities
According to the patient complaint and reviewing the diagnosis 

from record file of patients about the co-morbidities along with 
diabetes, we found about 75% patients were suffering from co-
morbidities other than diabetes. One hundred and six (24.9%) patients 
had no other diseases. We have grouped the diseases according to the 
systems affected and found that most of the patients were suffering 
from respiratory illnesses (n=87; 20.5%). Cardiovascular diseases 
particularly hypertension and renal diseases were also common too. 
More than eleven percent was suffering from different kinds of pain. 
Details are shown in Table 3 according to the gender distribution of 
co-morbidity. According to the table it is visible that males were more 
sufferers of co-morbidities than females.

Practice score
The maximum practice score was 27. The mean score was 16.89 

(95% CI for mean 16.25-17.53) and Standard Deviation (SD) ± 3.79 
with a range of 3 to 27. By categorizing the practice score into 4 
categories such as poor, fair, good and very good according to the 
quartile of the scores and the finding was nearly 20% (n=84; 19.8%) 
participants scored good practice regarding diabetic complications 
and co-morbidities. Almost 30% (n=120; 28.2%) participants 
possesses poor practice.

More than 95% (n=407) patients replied that the monitor 
their blood glucose on a regular basis and more than 85% patients 
follows their prescription regularly but only about 60% (n=243; 
57.2%) performs exercise daily to control diabetes. Less than 50% 
of respondents reported about regular feet examination. Periodical 
kidney examination were done by approximately 64% (n=271; 63.8%) 
respondents. Nineteen percent (n=80; 18.8%) of them were smokers 
and around 10% (n=40; 9.4%) were former smokers.

Bivariate analysis reveals that practice score is also influenced 
by gender, habitat, marital status and education Table 4. Age had no 
significant influence on practice score of the respondents. Mean score 
of practice was higher among males (P=<0.001), similarly mean score 
of practice was higher among married patients (P=0.001). Urban 
habitats had better practice score than semi-urban and rural habitats 
(P=<0.001). Patients who had education above higher secondary 

had better practice score (P=0.001). Rich participants (P=0.064) and 
patients with duration of diabetes more than 10 years (P=0.089) had 
higher practice scores but it is not statistically significant. Family 
history of diabetes had significant influence on patients practice score 
(P=<0.001). However other variables such as level of RBS and level 
of HbA1C had statistically significant influence on patients practice 
scores regarding complications of diabetes (P=<0.001). Presence of 
co-morbidities was not associated with practice score but patients 
having good level of RBS and HBA1C had better practice score with 
significant association.

Discussion
Improvements in the health delivery system have evolved past few 

years with integrated fashion and continue to rise. Thus, health care 
delivery for diabetes and related co-morbidities and complications 
also changed remarkably across the country. This report provided 
an update of prevalent co-morbidities and important features of 
practices regarding care of diabetes and its complications among 
patients and its associated factors. Several studies have been carried 
out to identify prevalence of co-morbidities [19,20] and practices 
regarding diabetes [21,22]. Therefore, no particular study found 
regarding co-morbidities and care practices of diabetic patients about 
the complications of diabetes. However, it was hard to compare our 
results with others.

While determining presence of co-morbidities in our selected 
group of diabetic patients, we found most of them were suffering 
from several respiratory illnesses, cardiovascular diseases particularly 
hypertension, nephropathy and neuropathy. These co-morbidities 
including others were also found prevalent in other study [19]. These 
commonly occurring co-morbidities in diabetic patients might be 
the consequence of hyperglycemia in some cases. These chronic 
conditions are important to not because they are common but they 
can cause high amount of economic burden and increased healthcare 
expenditure [16,23,24].

Very few participant in this cohort possessed very good practice. 
Those small number of patients who were able to manage their 
health conditions to avoid further complications and dealing with 
co-morbidities. This figures are supported by other similar study in 
assessing practice for diabetes where researchers have found low level 

Co-morbidity Total (%) Male (%) Female (%)

Respiratory illness (Asthma, Bronchitis, Pleurisy, Pneumonia, Seasonal flu, Diphtheria, Tuberculosis, Tonsillitis) 87 (20.5) 59 (13.9) 28 (6.6)

Cardiovascular disease (Hypertension and heart disease) 47 (11.1) 35 (8.2) 12 (2.8)

Renal disease (Chronic kidney disease, UTI) 41 (9.6) 29 (6.8) 12 (2.8)

Pain (Back pain, Breast pain, Chest pain, Foot, Headache, Rheumatism, Toothache, Wrist pain) 47 (11.1) 25 (5.9) 22 (5.2)

Cancer (Blood, Brain, Breast, Stomach) 19 (4.5) 8 (1.9) 11 (2.6)

GIT diseases (Liver disease, Gall bladder stone, Appendicitis, Peptic ulcer disease) 24 (5.6) 11 (2.6) 13 (3.1)

Nervous system disease (Neuropathy, paralysis, and psychosis) 11 (2.6) 7 (1.6) 4 (0.9)

Foot ulcer 6 (1.4) 4 (0.9) 2 (0.5)

Allergy 18 (4.2) 8 (1.9) 10 (2.4)

Others (Thyroid disorder, Sexual weakness, Cystic ovary disease, Ear disease, Eye disease, Piles, fistula, hernia) 19 (4.5) 11 (2.6) 8 (1.9)

None 106 (24.9) 37 (8.7) 69 (16.2)

Table 3: Distribution of comorbidities with diabetes among the survey respondents (n=425).
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of practice score [21].

The present study is in concordance with another study in 
terms of relationship between gender and practice score where male 
participant showed better level of practice [21]. In our study we 
also found that males scored better than females. The likelihood of 
good practice among male probably due to illiteracy, lack of self-
empowerment and social status of females. Women are also given less 
priority for seeking health care and regular checkups. Marital status 
had significant association with practice. The finding was similar for 
other studies too [21,26,28]. This could be due to continuous support 
and care from spouse, therefore more attention must be given to 
the unmarried or divorced patients during educational program 
or physicians counselling. Urban habitats scored better in practice. 
Hence it is the result of better health care facilities available in urban 
areas.

Educational level was associated factor for practices regarding 
diabetes in a study [26]. In our study, educational status had 
significant association with good practices. This might be due to 
educated participants are able to read necessary information easily 
compared to the illiterates. A recent study in Iran, Niroomand et 
al. found positive significant correlation between disease duration 
and complication practice level [25]. But other study revealed that 

Variables

Practice score

(mean ± SD)
95% CI

P value
Lower Upper

Age

≤25 15.88 ± 2.26 14.72 17.04

0.368
26-45 16.95 ± 3.82 16.46 17.45

46-65 16.91 ± 3.79 16.31 17.51

>65 16.85 ± 4.49 14.80 18.90

Gender

Male 17.48 ± 3.67 17.01 17.96
<0.001

Female 16.16 ± 3.81 15.61 16.70

Marital status

Married 17.13 ± 3.88 16.73 17.53
<0.001

Unmarried 15.38 ± 2.12 14.68 16.09

Habitat

Urban 17.53 ± 3.71 16.99 18.07

<0.001Semi-urban 15.98 ± 3.07 15.50 16.45

Rural 17.21 ± 4.82 16.09 18.33

Education

Illiterate 17.56 ± 3.48 16.26 18.86

0.001

Primary to 8th grade 16.95 ± 4.44 16.04 17.87

Secondary 16.15 ± 3.80 15.25 17.05

Higher secondary 16.08 ± 3.08 15.48 16.67

Graduate and above 18.03 ± 3.45 17.38 18.69

Occupation

Unemployed/laborer/retired 17.58 ± 3.61 16.46 18.69

0.087

Homemaker 16.33 ± 4.06 15.61 17.05

Government services 17.15 ± 3.56 16.27 18.03

Private sector 16.44 ± 3.69 15.66 17.23

Business 17.47 ± 3.66 16.76 18.18

Socio-economic status

Poor 16.40 ± 3.88 15.76 17.03

0.064Average 16.84 ± 3.91 16.18 17.49

Rich 17.45 ± 3.91 16.68 18.03

Duration of diabetes (years)

<5 years 16.98 ± 3.87 16.18 17.79

0.0895-10 years 16.50 ± 3.53 16.01 16.99

>10 years 17.43 ± 4.07 16.72 18.14

Family history of diabetes

Yes 17.54 ± 3.96 16.95 18.13

<0.001No 17.26 ± 3.62 16.65 17.87

I don’t know 15.44 ± 3.34 14.82 16.06

Educational programs attended

Attended once 15.73 ± 3.11 15.25 16.21

<0.001Attended regularly 16.67 ± 3.36 16.01 17.32

Never attended 18.24 ± 4.25 17.57 18.91

Table 4: Bivariate analysis for practices. Consultation time by doctors

<5 minutes 15.74 ± 3.89 14.81 16.67

0.0055-10 minutes 16.90 ± 3.83 16.42 17.38

>10 minutes 17.62 ± 3.43 16.96 18.29

Methods of treatment

Diet+Oral agents 17.66 ± 4.26 16.62 18.79

0.070
Diet+Insulin 16.85 ± 3.71 16.34 17.37

Diet+Oral agents+Insulin 16.67 ± 3.63 16.08 17.26

None 12.66 ± 1.15 9.79 15.53

Monitoring blood glucose level

Self 16.93 ± 3.58 15.02 18.84

0.999Local pharmacy 16.89 ± 3.34 16.26 17.51

Hospital 16.88 ± 3.96 16.43 17.34

Use of herbal medication

Yes 16.61 ± 4.02 15.86 17.37
0.370

No 16.99 ± 3.70 17.57 17.40

Random Blood Glucose(RBS) level

Good (4.4-7.8 mmol/L) 19.29 ± 3.53 18.54 20.03

<0.001Acceptable (7.9-11.1 mmol/L) 16.65 ± 3.95 15.94 17.36

Poor (> 11.1 mmol/L) 16.03 ± 3.37 15.57 16.48

Glycemic control (9.73 ± 2.65 %)

Good (HbA1c <7%) 18.64 ± 3.49 17.86 19.42

<0.001Acceptable (HbA1c 7-8%) 17.12 ± 3.96 16.19 18.04

Poor(HbA1c>8%) 16.32 ± 3.36 15.88 16.76

Co-morbidities

Present 17.07 ± 3.67 16.66 17.48
0.084

Absent 16.33 ± 4.07 15.55 17.12
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participant suffering from diabetes less than five years were more 
involved in practicing properly to minimize consequences [27]. In 
our study, duration of diabetes was not significant factor for practice 
but those who were suffering more from diabetes showed better level 
of practice. This may be due to regular counselling and contact with 
the health professionals. Another study in Iran, reported having had 
no effect of duration of diabetes with practice regarding diabetes 
foot care which may indicate the usefulness of patient education in 
healthcare facility [28].

Attending educational program was significantly associated 
practices in present study but interestingly who attended educational 
programs had lower practice score than who never attended. This 
may require further investigation to find out the related factors. It is 
important to know that providing education to the vulnerable groups 
can become a cost-effective public health strategy [29]. Having 
positive family history of diabetes had positive influence on patient’s 
practice which contradicts the finding of other study [26]. This is 
important to know that receiving information from family with 
chronic disease might influence on patients attitude and daily practice 
which can be a good source of information [30] but such informal 
sources are not always reliable. Duration of time for consultation was 
significantly associated with practice. Participants scored better who 
had consultation time by physicians more than ten minutes than the 
other groups. This finding is also concord with other findings [21,31]. 
Continuous counselling and regular visit for health care facilities 
might be a contributing factor. Therefore duty goes to physician to 
help patients for better understanding of their disease process and 
possible complications for better self care and management.

Random Blood Sugar (RBS) level and HbA1C level both were 
significantly associated with practice score. But this finding contradicts 
the finding of others [26]. This could be explained as better practicing 
for management of diabetes and its related complication led to better 
level of RBS and HbA1C and those scored better in practice selection 
of the study.

This study can help in providing necessary information about 
common co-morbidities and specific variables for practices which 
could play in preventing diabetic complications, in addition, to help 
plan larger study design addressing the challenges picked out in 
this project. As our study was based on outpatients in one hospital, 
the results may not be typical of all diabetic patients in Bangladesh. 
Evidence suggests that training and self-management is a core part of 
the treatment of diabetes [32].

Patient education is the most constructive track that can assist in 
early detection, lessen the complications and management of diabetes 
2 [33]. This study re-emphasizes the fact that properly designed and 
implemented education and other support programs to diabetics 
would be more fruitful. Provided complete information on patient’s 
characteristics healthcare professionals can effectively design their 
care processes according to the patients’ needs [34] for better practices 
regarding co-morbidities and complications of diabetes.

Conclusion
Several co-morbidities have been observed in our surveyed 

cohort. Most common co-morbidities were respiratory illnesses, 
Hypertension and other cardiac problems, pain and chronic kidney 

diseases along with diabetes. Our data has also provided an insight 
into some relationships between respondents’ variables and practices. 
Poor practice level were found in this surveyed community. Age group, 
marital status, habitats, educational level, family history, educational 
program and duration of treatment were the most significant 
associated factor for practice. Physicians active participation and 
time for providing structured education and counseling for patients 
may bring better therapeutic outcome and lessen complications of 
diabetes or other co-morbid conditions. Self management of patients 
is imperative to improve health status of diabetic patients.
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