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Abstract

diabetes in Bangladesh.

Aims: To explore the association between knowledge on diabetes and glycemic control among patients with type 2

Methods: A cross-sectional study was conducted among 515 patients with type 2 diabetes attending a tertiary
hospital in Dhaka, Bangladesh. Trained interviewers were used to collect data on socioeconomic status, time since the
onset of diabetes, co-morbidities, anthropometric measurements, blood tests, knowledge and perceptions about the
causes, management, and complications of diabetes through face to face interviewers based on a structured ques-
tionnaire. Diabetes knowledge was reported using a composite score. Chi square tests and correlation analysis were
performed to measure the association between knowledge on diabetes and glycemic control.

Results: Overall, 45.6% participants had good, 37.7% moderate and 16.7% poor knowledge on diabetes. The mean
composite score was 0.75 4 0.28 and the proportion of participants with a score of <50% was 16.7%. Only 24.3%
participants identified physical inactivity as a risk factor for diabetes. Knowledge on diabetes was significantly asso-
ciated with education, gender, monthly income, duration of diabetes, body mass index, family history of diabetes,
and marital status but not with glycated hemoglobin (HbA1c). Correlation matrix showed weak negative association
between diabetes knowledge score and glycemic control (p < 0.001).

Conclusion: Patients with type 2 diabetes in Bangladesh have limited knowledge on the causes, management

and risk factors for diabetes, despite receiving professional health education and care in a tertiary diabetic hospital.
Strategies to improve the quality of diabetes education and identifying other potential factors for glycemic control are
important for ensuring optimum management of diabetes in Bangladesh.
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Background

Diabetes mellitus (DM) has emerged as a major pub-
lic health challenge around the world. Low and middle
income countries face the greatest burden of DM (Islam
et al. 2014a, b, ¢, 2015). In 2011 the Diabetes Atlas of the
International Diabetes Federation (IDF) estimated the
global DM prevalence in the age group 20-79 years at
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8.3%, which translates into 366.2 million people suffering
from DM in 2011. The number of people living with DM
is projected to reach 551.9 million by 2030 (Whiting et al.
2011). By 2030 Bangladesh is likely to emerge as the 8th
highest ranking country in terms of the number of people
with DM (Whiting et al. 2011).

Diabetes is a chronic condition, and diabetes-related
complications like diabetic neuropathy, nephropathy,
retinopathy, and diabetic foot ulcer are now alarming
public health issues. These complications contribute
to the decreased quality of life for affected individuals
and their families, with a devastating long-term effect

© 2015 Islam et al. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License
(http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license,


http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s40064-015-1103-7&domain=pdf

Islam et al. SpringerPlus (2015) 4:284

on their financial and social wellbeing. In a country like
Bangladesh, where lack of health insurance forces indi-
viduals and families to bear the cost of health care, the
financial impact of DM and its complications are much
severe. Thus, DM ultimately affect the economy of the
country as a whole though loss of productivity, morbidity
and mortality (Islam et al. 2013). The management of DM
largely depends on the affected person’s ability to pur-
sue self-care in daily living. Patient education, therefore,
is considered as an essential tool to control DM (Tan
et al. 1997). Effective DM education, with consequent
improvements in knowledge, attitudes and skills, leads
to better control of the disease, and is widely accepted to
be an integral part of comprehensive DM care and man-
agement (Assal et al. 1985; Norris et al. 2002; Asha et al.
2004). On the other hand, lack of knowledge and aware-
ness may lead to increased susceptibility to the develop-
ment of diabetic complications, and potentially higher
healthcare costs among patients with DM.

Previous studies in Bangladesh have reported low level
of knowledge on diabetes among the general population
and especially among the newly diagnosed type 2 diabe-
tes (T2D) patients (Saleh et al. 2012; Islam et al. 2014a,
b, ¢, 2015). However, none of the studies explored the
relationship between knowledge on diabetes with glyce-
mic status. The objective of this study was to find out the
association between knowledge on diabetes and glycemic
control and overall perceptions about diabetes among
patients with T2D in Bangladesh.

Results

Among 515 patients in this study, 288 were females
(55.9%). The mean + SD age of the participants was
50.0 = 10.1 years. An overwhelming majority of the
respondents were married (87.18%) and had a family
history of diabetes (68%). About 40% of the participants
completed higher secondary education or above, while
the median (IQR) income was 30,000 (34,000) Bangla-
deshi Taka (BDT) per month. The median (IQR) duration
of DM was 3 (6) years. The socio-demographic and clini-
cal characteristics of the patients has been published pre-
viously (Islam et al. 20144, b, ¢, 2015).

Table 1 presents knowledge on diabetes of the partici-
pants in terms of different characteristics. Overall, 45.6%
participants had good knowledge, 37.7% had moderate
knowledge and 16.7% had poor knowledge on diabetes.
Knowledge was better among males than females in all
categories and this difference was statistically significant
(P < 0.001). Knowledge was higher among those with
higher education and the differences were statistically
significant (P < 0.001). Knowledge was also significantly
associated with monthly income (P = 0.02), marital sta-
tus (P = 0.006), family history of diabetes (P < 0.001) and

Page 2 of 7

duration of diabetes (P = 0.001). However, there was no
significant association between knowledge on diabetes
and HbA1c status.

Figure 1 shows knowledge on diabetes by gender.
While a greater percentage of men had knowledge about
the causes of diabetes, but women in general had bet-
ter knowledge on the management and complications of
diabetes.

The correlation matrix of diabetes knowledge score,
duration of diabetes and HbAlc is presented in Table 2.
There was a weak negative relationship between diabetes
knowledge score and HbAlc which was statistically sig-
nificant (p < 0.001). The relationship between diabetes
knowledge score and diabetes duration was also weak
(p < 0.05). Almost half of the participants (45.6%) had a
composite knowledge score of 100, while 17% of them
had composite knowledge score of 33 or less (Table 3).

Perceptions/beliefs about diabetes

Participants who answered “yes” to the question on
knowledge about the causes, management and compli-
cations of diabetes were given an open-ended question
to explain their position on various aspects of diabetes.
Food habits, genetic predisposition, sedentary life style,
lack of physical activity and obesity were the most com-
monly identified as causes of diabetes (Table 4). While
more men than woman identified food habits as the
cause of diabetes (p = 0.002), more women considered
lack of physical activity as the most important cause
(P < 0.001). A great majority of the participants believed
that diabetes can be managed by diet and physical activ-
ity followed by medications, adhering to physician advice
and maintaining a disciplined life. A higher proportion of
men perceived that diabetes can be managed by changes
in physical activity and medications than women, which
was statistically significant (p = 0.007 and 0.006, respec-
tively). The most common complications of diabetes as
perceived by the participants were kidney problems and
eye problems followed by heart diseases, blood pressure,
bone and joint problems and other complications. More
men perceived kidney and eye problems along with heart
diseases as serious complications; while a statistically sig-
nificant greater percentage of women considered bone
and joint problems as serious complications (p = <0.05).

Discussion

This study, carried out in an urban tertiary care hospital
in Bangladesh, explored the association between knowl-
edge on diabetes and glycemic control. At the same time,
it examined the knowledge and perception on diabetes
among patients with T2D. Overall patients with T2D
had limited knowledge about the risk factors, manage-
ment and complications of diabetes. Less than half of
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Table 1 Knowledge about diabetes by socio demographic and health characteristics
Variables Good (235) % Average (194) % Poor (86) % Total (515) % P value
Sex
Male 126 (53.6) 75(387) 26 (30.2) 227 (44.1) <0.000
Female 109 (46.4) 119 (61.3) 60 (69.8) 288 (55.9)
Education
No education 9(3.8) 29(14.9) 27 (314) 65 (12.6) <0.000
Primary education 19(8.1) 39(20.1) 24 (27.9) 82 (15.9)
Secondary education 67 (28.5) 64 (33.0) 28(32.6) 159 (30.9)
High secondary education 140 (59.6) 62 (32.0) 7 (8.1) 209 (40.6)
Income (monthly) Bangladesh Taka (BDT)
<10,000 BDT 20(8.7) 21(11.3) 21(25.3) 62 (12.4) 0.02
10,001-20,000 BDT 55(23.9) 54(29.0) 28(33.7) 137 (27.5)
20,001-30,000 BDT 52(226) 28 (15.1) 14 (16.9) 94 (18.8)
30,001-40,000 BDT 26(11.3) 19(10.2) 5(6.0) 50(10.0)
40,001-50,000 BDT 33(14.3) 24.(12.9) 6(7.2) 63 (12.6)
>50,000 BDT 44.(19.1) 40 (21.5) 9(10.8) 93 (18.6)
Marital status
Married 211(89.8) 172 (88.7) 66 (76.7) 449 (87.2) 0.006
Single 24(10.2) 22(113) 20(233) 66 (12.8)
Family history of diabetes
Yes 187 (79.6) 115(59.3) 48 (55.8) 350 (68.0) <0.000
No 46 (19.6) 76 (39.2) 38(44.2) 160 (31.1)
HbATc
Optimal <7% 45 (32.6) 25(26.9) 6(17.6) 76 (28.7) 0.340
Fair 7-8% 37 (26.8) 26 (28.0) 8(23.5) 71 (26.8)
Poor >8% 56 (40.6) 42 (45.2) 20 (58.8) 18 (44.5)
DM duration
<5 years 123(52.3) 133 (68.6) 59 (68.6) 315(61.2) 0.001
>5 years 112 (47.7) 61(314) 27 (31.4) 200 (38.8)

Knowledge about diabetes by sex
mMale ®Female

54.2

533
519
48
467
I 458

Cause Management Complications
Figure 1 Knowledge about diabetes by sex.

the participants had good knowledge on diabetes with a
mean composite score of 0.75 £ 0.28. Results of the study
show that knowledge on diabetes is significantly associ-
ated with education, family history and duration of dia-
betes, but not with glycemic control.

Table 2 Correlation matrix for knowledge score, diabetes
duration and HbA1c

Score HbA1C DM duration
Score 1 -0.119 0.172°
HbAlc —0.119 1 —0.123°
DM duration 0.172° —0.123° 1

@ Correlation is significant at the 0.01 level (2-tailed).

b Correlation is significant at the 0.05 level (2-tailed).

Several studies have reported that knowledge about
diabetes is generally poor among patients with diabetes
in both the developed and developing countries (Wee
et al. 2002; Al-Maskari et al. 2013; Deepa et al. 2014).
According to the study by Saleh and colleagues among
newly diagnosed T2D patients in Bangladesh, 16, 66, and
18% of respondents had good, average, and poor (GAP)
basic knowledge on diabetes respectively while 10, 78,
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Table 3 Composite knowledge score of diabetes among
study participants (by male/female and p value)

Composite score Frequency (%)

515 (100)
0 23 (4.5)
33 63(12.2)
67 194 (37.7)
100 235 (45.6)
Mean score £ SD 0.75+0.28
Proportion of participants with score <50% 86 (16.7)

Table 4 Perceptions of diabetes among study participants

Perceptions Male Female Total p value
Cause
Food habit 9(2599) 43(14.93) 102(19.80) 0.002
Genetic (22‘02) 46 (1597) 96(1864) 0.08
Lack of physical activity 70 (30.75) 5(19.09) 125(24.26) <0.001
Obesity 7 (7.50) (1 040) 47(9.10) 0.252
Medication 7(3.08) 7(243) 4(2.71) 0.651
Blood sugar 7 (3.08) 3(1.04) 0(1.94) 0.095
Others 7 (3.08) 8(2.77) 5(291) 0.838
Management
Diet 66 (73.1)  215(74.65) 381(73.79) 0.695
Physical activity 168 (74.00) 181 (62.84) 349 (67.76)  0.007
Medication 47(20.70) 34(11.80) 81(15.72)  0.006
Follow physician 14 (6.16) 16 (5.55) 30(5.82) 0.769
advice
Discipline 4(1.76) 1(0.34) 5(0.97) 0.104
Complications
Kidney problems 99 (43.6) 100 (34.7) 99 (38.6) 0.04
Eye problems 87(3832) 86(29.86) 173(33.59) 0.043
Heart diseases 8(25.55) 40(13.88) 98(19.02) 0.001
Blood pressure 0 (4.40) 2 (4.16) 2(4.27) 0.894
Bone and joint 4 (6.16) 41 (14.23) 5(10.67) 0.003
problems
Liver problems 0(8.81) 23 (7.98) 43 (8.34) 0.737
Neurological problems 5 (6.60) 19 (6.59) 4 (6.60) 0.996
Dermatology problems 11 (4.84) 18 (6.25) 9 (5.63) 0.493
Obesity 3(1.32) 3(1.04) (1 16) 0.769
Others 109 (48.01) 111(3854) 220(42.71) 0.031

and 12% of respondents had GAP technical knowledge
on DM (Saleh et al. 2012). However, in the current study
the percentage of respondents with good knowledge on
diabetes (45.6%) was much higher. It should be noted that
our study was focused only on three domains of basic
knowledge on the disease. Another study conducted
among rural population in Bangladesh reported that only
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50% of the participants identified physical inactivity was a
risk factor for diabetes (Islam et al. 20144, b, ¢, 2015). The
study also found that males had generally more knowl-
edge about diabetes. Moreover, following multivariate
analysis the study found a significant association between
level of education and knowledge on diabetes. However,
none of these studies measured the association of knowl-
edge on diabetes with glycemic status of the participants,
which can provide evidence about the effectiveness of
such interventions for diabetes management.

A study by Vishwanathan in India demonstrated that
good knowledge on diabetes was higher among women
and that half of the participants were unable to recognize
the risk factors of the disease (Viswanathan et al. 2006).
Another survey in a metropolitan city in India reported
that about one third of the general public were unaware
of the term ‘diabetes’ (Mohan et al. 2005). According to
a study by Deepa and colleagues only 43.2% participants
had heard about diabetes (58.4% in urban areas). The
study also found that 63.4% of the population with diabe-
tes were aware that DM could be prevented, while 72.7%
of them knew that DM could affect other organs (Deepa
et al. 2014). A study conducted in Singapore among the
general population found that they have an acceptable
level of knowledge on diabetes (Wee et al. 2002). On
the other hand, a study conducted among a semi-urban
Omani population found their level of knowledge on dia-
betes to be suboptimal (Al Shafaee et al. 2008). A study
on people with diabetes attending the Aga Khan Univer-
sity Hospital in Karachi, Pakistan reported that 12, 35,
and 53% of the patients, respectively had GAP knowledge
of the symptoms, treatments, and complications of dia-
betes, respectively (Rafique et al. 2006).

The current study highlights certain beliefs and miscon-
ceptions prevalent among urban patients with T2D. Lack
of knowledge might have an impact on their diabetes-
related health practice. Traditional medicines are com-
monly used by many patients in Bangladesh for numerous
chronic diseases. However, in the current study only
15.7% of the respondents thought that regular use of tradi-
tional medicine could cure diabetes. It is widely acknowl-
edged that excessive sugar intake is a risk factor for DM
(Johnson et al. 2007). However, although about 20% of the
participants in this study identified food habits in general
as a risk factor for diabetes, excessive sugar intake was not
specifically identified as a risk factor. A great majority of
the respondent in the study perceived that diabetes can be
managed through changing lifestyle and diet.

Diabetes is one of the leading causes of end stage renal
disease leading to kidney failure and a risk factor for
myocardial infarction, stroke, retinopathy, and other seri-
ous diseases. Overall only 33.6 and 33.59% respondents
in our study perceived that diabetes affects the eyes and
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kidneys, respectively. Although a small percentage of the
participants could refer to dermatological problems as
diabetes related complication, none of the participants
could identify diabetes foot as such.

The study findings demonstrates that knowledge on the
causes, management and complications of diabetes is lim-
ited in our study participants. In Bangladesh, where there
is lack of access to healthcare for the general population,
diabetes care hardly reaches those living in rural areas and
hard-to-reach areas. Therefore, in these areas, knowledge
on diabetes could be extremely low. Our study empha-
sizes the need for comprehensive diabetes education
encompassing the risk factors, complications, manage-
ment, diet, physical activity, life-style, self-management,
and medication adherence among others. The findings
also underscore the need for creating mass awareness
and intensifying education measures for diabetes at large,
including at risk populations, population at pre-diabetes
phase and DM patients in particular along with identify-
ing other factors that might affect glycemic control.

The study results show a weak negative relationship
between knowledge on diabetes and glycemic control,
which is similar to findings from other studies (Beeney
and Dunn 1990; Coates and Boore 1996). This might
be due to the fact that a large number of our patients
were newly diagnosed cases of type 2 diabetes with a
higher level of education. A previous study reported that
patients achieved significantly higher target HbAlc rates
than control subjects in the low literacy group, but not
in the high literacy groups (Rothman et al. 2004). It is,
therefore, likely that educational interventions targeted
towards the specific population groups might work better
to promote diabetes control (Berikai et al. 2007).

Our study had several limitations. First, data were lim-
ited to patients with T2D on oral medication attending an
urban hospital in Dhaka city and thus does not represent
the general population with diabetes in Bangladesh. Sec-
ond, we could not use any valid questionnaire structure
using Likert’s scale to score each item and measure the
knowledge, as we could not identify any knowledge tool
validated in our population. Also, we could not perform
the validity and reliability of our knowledge tool. Third,
as this is a descriptive study, factors or causes causing
this potential association cannot be inferred. Fourth, we
could not measure the motivation of the participants and
treatment satisfaction, which might affect our findings.
Finally, although several patients related and lifestyle fac-
tors are associated with glycemic control, we could not
explore these association in our study.

Conclusion
Patients with T2D in Bangladesh have limited knowledge
on the causes, risk factors and management strategies
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of diabetes. The professional health education and care
in a tertiary diabetic hospital do not appear to enhance
knowledge on diabetes substantially. Our data also show
that, there is a weak relationship between knowledge,
duration of diabetes and glycemic control. Therefore,
traditional diabetes education might not be sufficient to
control diabetes. Innovative strategies should be identi-
fied and adopted to further to improve the quality of
diabetes education to make it more effective. The study
also underscores the need for further research to identify
other critical factors enhancing glycemic control.

Methods

Study design and population

A cross-sectional study was carried out among 515
patients with T2D at the outpatient department (OPD)
of the Bangladesh Institute of Health Sciences (BIHS)
Hospital in Dhaka, Bangladesh between September 2013
to July 2014, as part of randomized controlled study on
mobile phone intervention for diabetes in Bangladesh.
The methods have been described in the study protocol
elsewhere (Islam et al. 2014a, b, ¢, 2015). In short, the
BIHS is a tertiary care hospital offering quality inpatient
and outpatient care to people from all socioeconomic
strata. As part of the registration process at BIHS hospi-
tal, each participant is required to attend a 30 min ses-
sion with the BIHS health education officer for diabetes
health education and nutrition counseling. A routine eye
and dental examination is also carried out by an ophthal-
mologist and a dentist. All patients are attended by physi-
cians who are certified diabetologists with several years
of experience.

Data collection process

A draft questionnaire was developed and modified fol-
lowing a well-designed pre-test. Selected participants
were interviewed by trained interviewers to collect infor-
mation about their knowledge on diabetes, socio demo-
graphic status. Anthropometric measurements were
taken and biochemical tests for HbAlc were performed
to gather glycemic status of the participants. Three quali-
fied research assistants were involved in data collection
under supervision of the research officer and the study
physician.

Ethical consideration

All participants were informed about the aims and
objectives of the research and that they had the right to
withdraw from the study at any point without any obli-
gations. Written informed consent was taken from all
participants before the interview. All data files were kept
under lock and key and confidentiality of participants
was ensured. The research protocol was approved by the
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Ethical Review Committee of the International Center for
Diarrhoeal Diseases Research, Bangladesh (icddr,b).

Variables and measurements

We developed a simple knowledge test to capture the basic
knowledge of the patients in three dimensions of diabetes
knowledge with both quantitative and qualitative com-
ponents. The knowledge tool was developed by a team of
investigators comprising of medical doctors, diabetolo-
gist, epidemiologist, health economist, and health systems
specialist. We pretested the knowledge tool as part of the
questionnaire at the outpatient department of another
large hospital in Dhaka city (BIRDEM hospital) is a small
sample of population (n = 50). Based on the pre-test, we
modified the final questionnaire that would be easy for our
participants to understand and answer. The three domains
of knowledge on diabetes were: causes of diabetes, man-
agement of diabetes and complications of diabetes. A
composite score of diabetes knowledge was developed as
follow: For each “Yes” to a question, in any of these three
domains (cause, management and complication of diabe-
tes) a score of “1” was given while each “No” received a
score of “0” Thus, the least possible score was “0’; and the
maximum possible score was “3” if all the three questions
were answered. A “do not know” answer was not scored.
We graded diabetes knowledge according to the following
criteria: 3 = good, 2 = average and <1 = poor. A com-
posite score in percentage was then derived by dividing
each individuals score by the maximum score possible.
For example, if an individual score is 2, then the compos-
ite score would be 2/3 x 100 = 66%. To better understand
the perceptions on diabetes, participants were asked an
open-ended question to describe what they knew about
the three domains of diabetes: cause/risk factors, manage-
ment and complications if they answered positive about
that domain. All answers on perceptions were coded for
data analysis, i.e. food habit, life style and so on.

Data analysis

Data were presented as frequency and percentage for cat-
egorical variables and mean + standard deviation (SD)
for continuous variables. Chi square tests, t tests and
Mann-Whitney U tests were performed to find out the
difference between knowledge levels and other measures
variables. Correlation matrix was developed to find out
the association between knowledge levels and glycemic
control. A p value of <0.05 was considered significant.
Data analyses was performed using SPSS version 20 for
Windows (IBM, NY, USA).
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