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Abstract

Background: Diabetes education provided by physicians in Bangladesh has some limitations, and its impacts on self-management
are unclear. These prompted the Diabetic Association of Bangladesh (BADAS) to train 100 diabetes educators to improve the diabetes
self-care activities of patients and to pilot the effects of the education.
Objectives: In this context, the current study aimed to assess the impact of diabetes education to improve knowledge on and atti-
tudes towards diabetes and self-care activities in patients with type 2 diabetes mellitus (T2DM).
Methods: The pretest-posttest study recruited 500 newly-diagnosed patients with T2DM by convenience method from 19 health-
care centers of BADAS. They received a one-hour diabetes education only once at the time of registration to the hospital. A four-part
interviewer-administered questionnaire was used to assess the knowledge, attitudes, and self-care activities in the patients with dia-
betes. The observed changes were compared after 18 months of the intervention and psychological support, in knowledge, attitudes
and self-care activities among 458 (91.6%) patients with the mean age of 52.3 ± 11.4 years.
Results: After the intervention, the mean score of knowledge (8.5 ± 2.6 vs. 5.5 ± 2.9) and attitudes (85.7 ± 6.1 vs. 79.9 ± 6.5) of the
patients improved significantly (P = 0.0001). About 67.7%, 85.2%, 82.8% and 92.1% of the patients were monitored for blood glucose,
doing exercises, taking foot care and smoking withdrawal whereas the rates were 8.3%, 69.2%, 25.8% and 86.7%, respectively before
the intervention; a significant difference was observed between the measures. Consumption of betel nuts increased at the posttest
compared to that of the pretest (73.4% vs. 70.7%). About 25.5% followed the dietary advice given by dietitians whereas it was only 5.2%
at the pretest; there were significant changes between the pretest and posttest measures in this regard (P = 0.0001). One-third of the
subjects took meals at a certain time; the number slightly decreased compared to the pretest. Around 36% of the patients weighted
food before eating compared to 37.6% at the pretest. There was a significant difference regarding the certain time and weighting
food before eating between pretest and posttest measures (P = 0.001).
Conclusions: Diabetes education enhances the knowledge of patients and changes their attitudes towards all aspects of DM. It also
helps them to improve some aspects of diabetes self-care activities.
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1. Background

In line with the economic progress and lifestyle
changes in Bangladesh, the number of patients with dia-
betes increased in recent years. The International Diabetes
Federation (IDF) estimated that 5.52% of Bangladesh popu-
lation had diabetes in 2013 (1).

Optimizing diabetes care practices reduces the rate of
mortality and diabetes-associated complications; besides
proper medication, diet and exercise can delay the devel-
opment of type 2 diabetes (2, 3).

Diabetes-related self-care activities depend on the abil-
ity of patient to manage his/her daily life. Evidence

shows that the individuals with diabetes often have inad-
equate knowledge on and nature, risk factors and asso-
ciated complications which may result in underlying fac-
tors (4). If proper guidance and education on diabetes self-
management are given, patients are able to improve their
lifestyle and maintain good glycemic control. Patients’
knowledge or lack of understanding hinders proper guid-
ance toward the disease. Health education may be effec-
tive if the patients’ knowledge, attitudes and practices to-
ward the diabetes are identified. In Bangladesh, repeated
re-enforcement of health education and strong motivation
are emphasized in the patients with diabetes (5).

Results of the conducted studies suggested emphasiz-
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ing on proper education and awareness programs which
should be developed according to the society require-
ments to improve knowledge of patients and change their
attitudes and skills; thereby leading to better control of the
disease, as an integral part of comprehensive diabetes care
(6-8). In the United States, diabetes self-management edu-
cation (DSME) with national standard follow-ups is recom-
mended and provided by professional diabetes educators
in addition to physicians (9).

Diabetes education provided by physicians in
Bangladesh has some limitations, and its impact on
self-management is unclear. Considering this issue, the
Diabetic Association of Bangladesh (BADAS) trained 100
diabetes educators following a well-designed curricula
and appropriate training materials and methods. This
curriculum was developed based on the International
Diabetes Federation (IDF) considering the local culture
and context.

2. Objectives

The present study aimed to assess the effect of diabetes
education in knowledge improvement and attitudes to-
wards type 2 diabetes and related self-care activities in the
patients.

3. Methods

3.1. Patients

The current pretest-posttest study assessed the impact
of diabetes-education programs. The study included 500
patients with newly diagnosed type 2 diabetes, over 25
years old and fasting plasma glucose ≥ 7.0 mmol/L (10). A
patient with newly-diagnosed type 2 diabetes is a person
with two of the following criteria: a, More than one symp-
tom and sign of diabetes mellitus (DM); b, Fasting plasma
glucose ≥ 7.0 mmol/L; c, Random plasma glucose ≥ 11.1
mmol/L measured at least two hours after eating or taking
75 g glucose; c, Diabetic retinopathy; d, Random plasma
glucose > 11.1 mmol/L more than once with symptoms (10).

The newly-diagnosed patients were selected conve-
niently on the first day of the study from 19 healthcare cen-
ters run by the BADAS; these centers are located in North-
ern Bangladesh. Patients with other medical complica-
tions or unable to answer a short list of simple questions
(socio-demographic information such as name, address,
disease complications, etc.) were excluded from the study.
Patients were interviewed before attending the education
session. The enrollment and interviews were carried out
from September to October 2009.

The minimum required sample-size from each center
was calculated using the formula n = 15.4 × p × (1 - q)/w2

(where, n is the required sample-size, p is the expected pro-
portion and w is the width of the confidence interval) (11).

The project continued from 2009 to 2011, and the
intervention was implemented from November 2009 to
April 2011. All the patients (n = 500) attended a one-hour
diabetes-education program once during the project pe-
riod according to a predesigned curriculum. The BADAS
policy dictates that each and every newly-diagnosed pa-
tient with type 2 diabetes should be asked to attend one
diabetes-education session only once on the first day of
his/her attendance at the hospital. Four to five diabetes ed-
ucators conduct the education program for 20 - 25 patients
in each center.

It was followed by face-to-face and group discussions
(using leaflets, a flip-chart and posters) for any problems
they were facing; thereby allowing them to freely dis-
cuss general management of diabetes. After 18 months,
changes in knowledge, attitudes and self-care activities,
among 458 (91.6%) patients with type 2 diabetes were ob-
served following the information derived from the same
questionnaire. The remaining 42 (8.4%) patients were ex-
cluded from the program due to their unwillingness and
non-adherence to the self-care activities.

3.2. Instruments

A four-part interviewer-administered questionnaire
was used to assess the knowledge, attitudes and self-care
activities of the patients. The first part of the question-
naire was designed to collect socio-demographic informa-
tion. The second part included 14 questions on knowledge.
The third part that aimed to assess the attitudes of pa-
tients contained 20 statements. The fourth part focused on
steps taken to monitor blood glucose, control calorie and
food intake, physical exercise and foot care practices and
also monitor other actions indicating patient’s lifestyle.
The diabetes knowledge test (DKT) (12) and the diabetes
attitude survey (DAS) questionnaire (13), validated by the
University of Michigan, were modified and used to collect
data. The DKT and DAS questionnaires were translated into
Bangla by two translators. Two separate back-translations
were done by native English speakers. The knowledge-
related questions were substantively modified based on
the guidelines of BADAS (14) to accommodate local cul-
ture and food habits of the patients. For example, in the
original questionnaire (12), a question on diabetes knowl-
edge test asks: Which of the following foods is the high-
est in carbohydrate? Baked chicken; Swiss cheese; baked
potato; peanut butter. Whereas the authors self-modified
questionnaire in Bangla replaced the names of the above
diets and expanded to accommodate local dietary habits
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and guidelines: “Which of the following foods is the high-
est in carbohydrate? Rice/crevasse/clipped/parched rice;
flour route; nodules/sooji/vermicelli; potato/sweet potato;
sweet fruits.

In the study on dietary advice, a diet was prescribed
to treat type 2 diabetes mellitus. A DE/dietitian provided
this advice during the diabetes education class. This ad-
vice contained limited amount of simple sugars or read-
ily digestible carbohydrates with sufficient amount of pro-
teins, complex carbohydrates, fiber and unsaturated fats
similar to the ones recommended for the healthy people.
The diet was designed to prevent wide fluctuation in the
amount of blood glucose and prevent diabetes complica-
tions. Moreover, patients were also advised to take meals
in a certain time and weight the food amount before tak-
ing meals; weighting food before taking meals was defined
as the advice by DE/dietitian to eat a certain amount of car-
bohydrate, protein and fat on the basis of their disease con-
dition, and make sure that patients follow the DE/dietitian
advice to weight the food before eating.

A method used in various studies in different countries
was adapted to assess the knowledge of patients with type
2 DM (15, 16). Each correct response of DKT was scored 1,
while each incorrect response was scored 0. A 5-point Lik-
ert scale was used to assess the attitudes of patents towards
various items (13). The questionnaire was pretested before
its finalization.

3.3. Socioeconomic Classifications of Patients

Based on the 2006 per-capita gross national income
(GNI), world bank (WB) calculations the individual income
and socioeconomic status of the patients were determined
(17) as follows: Low-income (≤ $US905); lower-middle-
income (US$ 906 - 3595); upper-middle-income (US$ 3596
- 11115) and high-income: (US$ ≥ 11116).

3.4. Statistical Analysis

Paired t-test was performed to assess changes in the
level of knowledge and attitudes of the patients. Mc Nemar
test was performed to find the changes in self-care activi-
ties after the intervention. A P-value of ≤ 0.05 was consid-
ered significant.

3.5. Ethical Considerations

Informed written consent was obtained from all the
patients after full explanation of the nature, purpose and
procedures of the study. Ethical approval was obtained
from the ethics and research review committees of the
BADAS.

4. Results

The mean age of the patients was 52.3 ± 11.4 years.
Of the patients, 88.6% belonged to the middle to upper-
middle age-group, and 46.9% to the upper-middle income-
group, more than half (55.5%) were female and one-third
(33.6%) completed high-school education. The patients
from urban areas comprised 72.7% of the patients and
nearly half of the patients (47.6%) were housewives.

Figure 1 shows the changes in the knowledge score of
the patients regarding fundamental components of dia-
betes management. After the intervention, their mean ba-
sic knowledge score was 8.5± 2.6, and their mean score on
attitudes towards DM was 85.7 ± 6.1 (Figure 2). The differ-
ence in knowledge and attitude scores between the pretest
and posttest was significant (P = 0.0001).

Table 1 shows the changes in self-care activities such as
monitoring blood glucose, doing physical exercise, prac-
ticing foot care, smoking withdrawal and refrain from the
consumption of betel nuts. There was a significant differ-
ence between the pretest and the posttest practices regard-
ing the self-care activities. After the intervention, 67.7%,
85.2%, 82.8% and 92.1% of the patients monitored their
blood glucose, did exercises, practiced foot care and with-
drew smoking respectively, compared with 8.3%, 69.2%,
25.8% and 86.7% at the pretest. Consumption of betel nuts
increased at the posttest compared to the pretest (73.4% vs.
70.7%).

Table 1. Changes in Self-Care Practices Among Patients (n = 458) After Interventiona , b

Self-Care Practices Pre-Test Post-Test p -Value

Blood glucosemonitoring 38 (8.3) 310 (67.7) 0.0001

Doing exercise 317 (69.2) 390 (85.2) 0.0001

Practice foot care 118 (25.8) 379 (82.8) 0.0001

Quit smoking 397 (86.7) 422 (92.1) 0.012

Consumption of betel nuts 324 (70.7) 336 (73.4) 0.412

aValues are expressed as No. (%).
bMcNemar test was performed to evaluate the level of significance; p ≤ 0.05
was considered as the level of significance.

After the intervention, 25.5% of the patients followed
the dietary advice of the dietitians, which was only 5.2% be-
fore the intervention; there was a significant difference be-
tween pretest and posttest rates in this regard (P = 0.0001).
One-third followed the certain time to take meals; there
was a slight decrease compared to the pretest measures
in this regard. Around 36% of the patients weighted their
food before taking compared to 37.6% at the pretest. The
differences in following the certain time and weighting
food before taking between pretest and posttest rates were
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significant (P = 0.001) (Table 2).
The blood glucose level of the patients significantly im-

proved after receiving the education [fasting blood glu-
cose (FBG) 8.2 ± 3.2 vs. 9.7 ± 4.2 mmol/L, P = 0.0001; ABF
11.8 ± 4.6 vs. 14.1 ± 5.5 mmol/L, P = 0.0001] (Table 3).

Table 4 shows the summary of Chi-square (χ2) analysis
between gender and self-care activities before and after the
intervention; there was no significant difference between
the pretest and posttest results regarding the mentioned
variables.

The total knowledge and attitude scores were com-
pared considering gender; the differences between the
variables were insignificant (Table 5).

5. Discussion

After implementation of the current culture-oriented
educational program, a significant improvement was ob-
served in knowledge and attitudes of the patients towards
all aspects of diabetes (Figures 1 and 2). Results of the cur-
rent study were consistent with those of 11 meta-analysis in-
terventional studies, which reported improvement in the
knowledge of intervention groups after the implementa-
tion of a culturally-appropriate education program (18).
Moreover, the changes observed in the values of the study
were similar to those of reported in the studies by Naglaa
(2010) and Atak (2005) who found marked changes in
knowledge and attitudes of patients in Turkey (19, 20). Edu-
cation and counseling about all aspects of diabetes help pa-
tients to well-manage their activities. Group education and
individualized education programs play key roles in these
changes. It is highly recommended to have regular con-
tact with diabetes educators to improve knowledge, which
facilitates the management of patients, although it may
not necessarily guarantee improvement in the overall out-
comes. In Pakistan, the knowledge of patients referring to
the diabetes centers was reported inadequate due to insuf-
ficient information, non-availability of educational mate-
rials and improper guidance; their attitudes and practices
showed the cumulative effect of various risk factors, which
led to poor control over diabetes (7). Education is a process
that links the gap between patient’s information about dis-
eases and practices. Through providing adequate and suffi-
cient information and guidelines, this tool is likely to have
a great effect on the enhancement of patients’ ability to
perform self-care activities.

Results of a study in Bangladesh showed that 90% of
patients with type 2 diabetes, who had basic knowledge
on DM, did not test their blood glucose and also did not
practice regular extra care of their feet (5). However, the
authors of the current study observed an improved sce-
nario after providing the educational messages to the pa-
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Figure 2. Changes in Total Attitude Scores Among Patients After Intervention

tients. The BADAS guideline instructs to check blood glu-
cose four times a year, and the diabetes educators advised
the same through their education program. In the pretest
and posttest questionnaires, authors also queried the pa-
tients on this issue. The current study observed a signifi-
cant improvement in monitoring blood-glucose level, per-
forming physical exercise and practicing foot care activi-
ties by cross-checking over the diabetes guidebook of pa-
tients. Authors also clinically observed body-weight and
monitored feet situation in the patients. The results of
the current study indicated that the differences occurred
in patients knowledge and attitudes towards diabetes, ef-
fectively changed the diabetes self-care activities. The im-
provements, after an educational intervention, were par-
ticularly noteworthy among those patients who had ex-
tremely poor knowledge and attitudes. The current study
finding was similar to that of another study (21). In Pak-
istan, which reported that the practice of self-monitoring
blood glucose (SMBG) was not good, although 50% of the
patients had their personal portable glucometers; only 14
of them regularly monitored their blood sugar and the par-
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Table 2. Changes in Dietary Practices Among Patients (n = 458) After Interventiona , b

Dietary Practices Pre-Test Post-Test p-Value

Followed dietary advice given by dietitian 24 (5.2) 117 (25.5) 0.0001

Followed a certain time formeal consumption 204 (44.5) 142 (31.0) 0.0001

Weighted food before eating 172 (37.6) 165 (36.0) 0.0001

aValues are expressed as No. (%).
bMcNemar test was performed to evaluate the level of significance; P ≤0.05 was considered as the level of significance.

Table 3. Changes in Blood Glucose Level Among Patients (n = 458) After Interventiona , b

Blood Glucose Level,mmol/L Before Intervention After Intervention P-Value

FBG 9.7 ± 4.2 8.2 ± 3.2 0.0001

ABF 14.1 ± 5.5 11.8 ± 4.6 0.0001

Abbreviations: FBG,fasting blood glucose; ABF, after breakfast.
aPaired t-test was performed to evaluate the level of significance.
bP ≤ 0.05 was considered as the level of significance.

Table 4. Comparison of the Total Knowledge and Attitude Scores of the Study Subjects According to Gender (n = 458)a , b , c

Gender Post-Test Pre-Test

Total Knowledge Score Total Attitude Score Total Knowledge Score Total Attitude Score

Male (n = 204) 9.12 ± 2.31 85.98 ± 5.86 5.26 ± 2.73 80.30 ± 6.61

Female (n = 254) 8.04 ± 2.69 85.57 ± 6.25 5.62 ± 3.03 79.63 ± 6.47

t/p Value 4.6/0.1 0.70/0.48 1.29/0.1 1.01/0.27

aValues are expressed as mean ± SD.
bStudent t-test is performed to evaluate the level of significance.
cP < 0.05 are considered as level of significance.

allel overall exercise pattern in Pakistani patients was also
poor. This could be due to lack of knowledge, financial con-
straint and failure to ensure proper motivation (7). Results
of a study in Sri Lanka showed that 40% of the patients were
not even aware that regular physical exercise could help
them to control their blood glucose level (22). The mes-
sages used in the current educational program were de-
veloped considering the local context. At the beginning,
the diabetes educators explained in Bangla and in a simple
way all the important points relating to the diabetes and
its management.

The posttest results of the present study showed
that most (92.1%) patients withdrew smoking; significant
changes were observed between the pretest and posttest
results in this regard (P ≤ 0.05) whereas 80% of the pa-
tients with type 2 diabetes did smoke after achieving basic
knowledge (5).

A limitation of the present study was that authors
used an interviewer-administered questionnaire to assess
knowledge, attitudes and self-care activities of the patients

with diabetes; many patients commonly report that they
gave up smoking. However, authors could not collect any
concrete evidence against their statement due to the short-
age of manpower and funds. Similar to smoking, con-
sumption of betel nut is also a very bad habit which has
a negative impact on patients with diabetes and has no
nutritional value. It causes complications such as cancer,
cardiovascular diseases (CVD), metabolic syndrome and
many other complications. After the intervention, the con-
sumption of betel nuts among patients was almost the
same. Over 80% of the patients in the current study were
of middle- to upper-middle aged, and in Bangladesh, peo-
ple in the same age-group are in the habit of consuming
betel nuts.

Diabetes significantly changes the relationship among
patients, their bodies, and the world around them. Restric-
tions on eating habits make them more aware of their lim-
itations due to diabetes. This is why the conflict between
the desire to eat and the imperious need to refrain from
indulging in such desire is always present in the every-day
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Table 5. Summary Results of χ2 Analysis Between Gender and Self-Care Practices Before and After the Intervention (n = 458)

Gender (Male, Female) X2 d.f P

A, Before intervention

BG monitoring (yes/no) 0.100 1 0.86

Doing Exercise (yes/no) 0.002 1 1.000

Quit smoking (yes/no) 0.105 1 0.783

Consumption of betel nuts (yes/no) 4.006 1 0.06

Followed dietary advice given by dietitian (FF/PF/NF) 1.335 2 0.53

Followed a certain time for meal consumption (FF/PF/NF) 3.256 2 0.199

Weighted food before eating (FF/PF/NF) 2.847 2 0.247

B, After intervention

BG monitoring (yes/no) 0.047 1 0.841

Doing Exercise (yes/no) 4.803 1 0.03

Quit smoking (yes/no) 35.126 1 0.0001

Consumption of betel nuts (yes/no) 1.81 1 0.202

Followed dietary advice given by dietitian (FF/PF/NF) 2.471 2 0.285

Followed a certain time for meal consumption (FF/PF/NF) 4.293 2 0.119

Weighted food before eating (FF/PF/NF) 0.236 2 0.899

Abbreviation: BG, blood glucose.

life of people with diabetes. At follow-up visits, a 25.5% in-
crease in following the dietary advice of the diabetes edu-
cators could be observed among the study patients. How-
ever, it was a reality that despite their intention to fol-
low the advice in all aspects of dietary management, they
failed. The conflict discussed earlier might be an impor-
tant element in understanding the patients’ low rates of
positive practices to cope with the disease. The diabetes
educators, therefore, need to make major efforts to en-
hance the educational level of patients with type 2 diabetes
to promote compliance with recommendations regarding
diet.

Since the present study was conducted only in 19
healthcare centers and was outpatients-based, the results
may not be truly representative of all DM patients in
Bangladesh. Another important limitation of the study
was that there were no comparison groups and the pretest-
posttest study design was used. Thus, further studies are
needed in different settings to identify the educational
needs of patients and also to identify appropriate methods
to improve self-management of diabetes by incorporating
a comparison group. Difficulties in motivating patients
to continue and complete all activities required during
the study restricted the analysis of many variables. Since
the interviews were conducted by four interviewers, there
might have been subjective variation in recording data too.

The results of the study demonstrated that the applied
health-education messages were effective tools that impli-
cated a significant change in patients’ knowledge and atti-
tude towards different aspects of diabetes. Moreover, mon-
itoring blood glucose, doing physical exercise, taking foot
care and quieting smoking significantly changed in the
study patients, reflecting the effectiveness of the culturally
oriented health-education messages to improve their self-
care activities.

Based on the findings of the study, it is strongly recom-
mend to put more emphasis on developing appropriate,
local culture and ethnicity-oriented health educational
messages as an effective tool to bring change in patients’
self-care activities.
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