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The ATONE study — assessment of diabetes knowledge in individuals with type
2 diabetes in the Pakistani population
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Abstract
Objective: To evaluate knowledge of diabetes using diabetes knowledge questionnaire in diabetic patients.
Methods: The cross-sectional study was conducted at the Pakistan Institute of Medical Sciences, Islamabad,
Pakistan, from October to December 2017, and comprised subjects aged >20 years with a diagnosis of type 2
diabetes. The modified version of diabetes knowledge questionnaire was used for data collection. It had 24
questions concerning patient's diabetes knowledge and self-care practices. One point was given for each correct
answer. The highest achievable score was 24. A total score of ?12 was considered suggestive of adequate
knowledge. SPSS 23 was used for data analysis.
Results: Of the 401 subjects, 175 (43.6%) were males and 226 (66.4%) were females. The overall mean age was 52.9
±12.3 years, and mean duration of diabetes was 7.95±6.7 years. The mean score on the questionnaire was 9.97±3.93.
Only 135(33.7%) patients showed adequate knowledge of the disease. Factors having positive correlation with the
score were patient's urban background, level of literacy and their socioeconomic status (p<0.05 each). The duration
of diabetes and the control of diabetes had no influence on the scores (p>0.05 each).
Conclusion: Knowledge about diabetes was found to be generally poor among diabetics.
Keywords: Diabetes knowledge, DKQ, Awareness, Type 2 diabetes, Pakistani. (JPMA 69: 383; 2019)

Introduction
Diabetes is a major health challenge in the 21st century.
According to the International Diabetes Federation (IDF)
Diabetes Atlas 2017, 425 million people around the globe
are suffering from the disease. Out of these, 79% belong
to low or middle-income countries (LMICs). If no concrete
steps are taken for the prevention of diabetes, the
number may rocket to 693 million in 2045. Pakistan ranks
10th in the world in diabetes prevalence.1 The World
Health Organisation (WHO) in 2016 estimated the
prevalence of diabetes mellitus in Pakistan to be 9.8%,
which is expected to increase in the near future,2 and at
present, an estimated 7.1 million adults in Pakistan suffer
from diabetes.3
Type 2 diabetes is a metabolic disorder, the effective
management of which requires not only medication use
but also active patient awareness with appropriate
lifestyle modifications. Inadequately controlled diabetes
leads to both micro and macro vascular complications.
The macro vascular complications include coronary artery
disease, stroke, diabetic foot, peripheral vascular disease,
while the micro vascular complications include
neuropathy, nephropathy and retinopathy, all
contributing to significant morbidity.4,5 Diabetes selfPIMS (SZABMU), Islamabad, Pakistan.
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management training and education plays a vital role in
the management of diabetes. It is crucial for diabetic
patients to be aware of the nature, treatment, risk factors
and complications of the disease so as to attenuate the
afore-mentioned complications.6
Silent but devastating, diabetes will not only pose a
substantial problem to public health but also to the
economy of most developing nations of the world. This is
because a significant proportion of individuals who suffer
from the condition in these countries are within the
reproductive age.1,7 These are the individuals who will be
responsible for the growth and development of their
respective nations.8 With the advances in management of
diabetes and its complications, the approach is becoming
more and more specialised by the day, requiring
specialised centres with sophisticated infrastructure and
equipment, well-trained staff and newer modalities of
treatment, all of which are scarce in Pakistan.
Since most of these specialised centres are not available
in many Pakistani settings, patient education becomes an
element of paramount importance in the prevention and
control of this disease. Such education should lead to
dietary modification, increased physical exercise and
lifestyle changes. Educational programmes should help
people assess their risks of diabetes, motivate them to
seek proper treatment and care, and inspire them to take
charge of their disease.9 In addition, it should enable early
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detection and treatment of complications as well as
enhanced early referrals of cases to specialised centres for
management and follow-up. The importance of
educational programmes in the prevention and control of
diabetes mellitus is well recognised.10

incorrect one. The highest achievable score was 24.
Scores of DKQ were calculated for each participant. A
score of >12 was considered suggestive of adequate
knowledge regarding diabetes, while a lower score
showed insufficient knowledge.

Keeping in view the importance of patient education in
the management of diabetes, the current study was
planned to determine the knowledge regarding type 2
diabetes in individuals suffering from the disease, using a
validated tool, and to correlate it with various variables.

Data was analysed using SPSS 23. Continuous variables
were reported as means ± standard deviation (SD), and
categorical variables glycosylated haemoglobin (HbA1c)
and duration of diabetes between DKQ score of >12 and
<12, and chi-square test was applied to find association of
different variables such as gender, rural or urban
background, patient education, monthly income and
family history of diabetes, between both groups. P< 0.05
was taken as significant.

Subjects and Methods
The cross-sectional study was conducted at the Pakistan
Institute of Medical Sciences, Islamabad, Pakistan, from
October to December 2017, and comprised subjects aged
>20 years with a diagnosis of type 2 diabetes based on the
American Diabetes Association (ADA) criteria.11 The
sample size was calculated using Raosoft online sample12
size calculator with a population prevalence of 9.8%2 with
95% confidence level and 5% margin of error. After
approval was obtained from the institutional review
board, subjects were enrolled through convenience
sampling technique, and informed consent was obtained
from each of them. The study included new and follow-up
patients visiting the medical outpatient department
(OPD) as well as those admitted to the wards. Those
excluded were patients who did not agree to complete
the questionnaire and patients with cognitive/hearing
impairment.
Details of the age, gender, duration of diabetes, level of
literacy, socioeconomic status, control of diabetes,
complications, and level of healthcare being availed
(primary, secondary or tertiary) were noted.
Worldwide, many knowledge questionnaires have been
developed for assessing diabetes patient's knowledge
about diabetes and its management. DKQ is a validated
tool for evaluating diabetes knowledge among subjects
with diabetes.13 Modified DKQ was utilised which
comprises 24 questions concerning patient's diabetes
knowledge and their self-care practices. DKQ-24 is
derived from the original 60-item version and is a
relatively easy-to-use measure of general diabetes
knowledge.14 The DKQ has been translated into Urdu and
has been duly validated.15 Based on patients' ability to
read and/or understand DKQ-24 was used to assess
patients' diabetes knowledge. It was ensured that
answers were given by the subjects after they fully
understood the questions. Literate people with diabetes
were asked to complete the questionnaire themselves.
The questionnaire took approximately 5-15 minutes. One
point was given for each correct answer, and none for an
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Results
Of the 401 subjects, 175 (43.6%) were males and 226
(66.4%) were females. The overall mean age was 52.9
±12.3 years, mean duration of diabetes was 7.95±6.7
years and the mean HbA1C was 8.66 ±1.9 (Table-1).
Of the total, 74(18.5%) had a history of diabetic foot, 198
(49.3%) had retinopathy, 194 (48.3%) neuropathy,
80(19.9%) nephropathy, 84(20.9%) had cardiovascular
complications, and 38 (9.5%) patients had
cerebrovascular complications.
Overall mean score of the sample on DKQ-24 was
9.97±3.93 out of a total score of 24, indicating inadequate
knowledge about diabetes. Only 135(33.7%) patients
showed adequate knowledge with a score of 12 or more.
Table-1: Demographic characteristics of the study population (n=401).
Characteristic
Gender
Male
Female
Demographic Background
Urban
Rural
Patient literacy
Illiterate
Primary
Middle
Secondary
Intermediate and above
Marital status
Married
Single
Income(Rupees)
<Rs20,000
Rs20-40,000
>Rs40,000

Frequency

Percentage

175
266

43.6
66.4

268
133

66.8
33.2

164
54
56
45
82

40.9
13.5
14
11.2
20.4

357
44

89
11

191
127
83

47.6
31.7
20.7
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Table-2: Association between various factors and Diabetes Knowledge Questionnaire
(DKQ) scores.
Patient characteristic
Demographic Background
Urban
Rural
Gender
Male
Female
Patient education
Illiterate
Primary school
Middle school
Secondary school
Intermediate and above
Monthly income (Rupees)
<20,000
20-40,000
>40,000
Family history of diabetes
Yes
No
Mean duration of diabetes(years)
Mean HbA1C

DKQ score <12 DKQscore >12

P value

170
96

98
37

0.05

114
152

61
74

0.367

127
42
35
23
39

37
12
21
22
43

0

154
84
26

37
43
57

0

154
110
7.98±6.98
8.68±1.87

83
54
7.99±6.35
8.65±1.97

0.367

the influence regular exercise can have on the
requirement of insulin or medication. Diabetes if left
untreated could lead to a rise in blood sugars was known
to 80.8% (n=324) patients. Of our study population, 70.6
% (n=283) patients knew that they needed to take extra
care while cutting their toe-nails, however only 12.7%
(n=51) knew that they could not cleanse a cut with iodine
or alcohol. The patients did show good knowledge about
the complications of diabetes as they scored well on
questions assessing impact of diabetes on the circulation
(51.1%, n=205), neuropathy (65.8%, n=264) and
nephropathy (71.6%, n=287).

Discussion

0.951
0.881

Patients' knowledge with regard to diabetes was
significantly influenced by only three factors: whether
they hailed from a rural or urban area, their literacy, and
their monthly income (p<0.05 each). Gender, duration of
diabetes, HbA1C levels had no association with the DKQ
scores (p>0.05 each). The presence of any macro or micro
vascular complications did not significantly impact their
diabetes knowledge either (p>0.05) (Table-2).
Only 12.7% (n=51) patients knew that eating too much
sugar and sweet foods was not a cause of diabetes, while
15.2% (n=61) patients gave a negative, correct response
to the statement that diabetes is caused by the failure of
kidneys to keep sugar out of the urine. Only 33.4%
(n=134) of the patients knew that the kidneys do not
produce insulin. The fact that diabetes was due to a lack
of effective insulin in the body was known to 63.6%
(n=255) patients and a similar percentage 65.5% (n=263)
was aware that if one had diabetes, one's children were at
a greater risk of developing diabetes. Merely 37.7%
(n=151) individuals knew about the two main types of
diabetes.
The correct level of blood sugar considered high was
known to 58.6% (n=235) of the patients. Awareness
regarding the symptoms of hypoglycaemia was observed
in 35.4% (n=142) individuals. As regards to diet, 63.7%
(n=255) were of the opinion that diabetes required a
special diet. Similarly, 66.3% (n=266) did not understand

Diabetes mellitus is a global health problem. It poses a
significant health burden to our country. Appropriate
management not only includes the proper use of
pharmacological therapy, but also embodies lifestyle and
dietary modifications, regular glycaemic checks, and
periodic screening for complications. Hence disease
knowledge is mandatory for optimum management of
patients.
In our study population, the majority (66.3%), that is
approximately two-third of the population, did not show
adequate knowledge about diabetes. Several studies
conducted in Pakistan show poor knowledge of disease in
type 2 diabetics, although none of the studies used a
validated tool like the DKQ-24 and mostly relied on selfdeveloped questionnaires. These studies show that
diabetic patients exhibit poor knowledge of the disease.1620

In a previous study carried out in Peshawar, more than
50% participants did not know what diabetes was or the
importance of screening other family members.15 In our
study only 12.7 % patients were aware of the fact that
eating too much sugar and sweet foods is not a cause of
diabetes, but a study carried out in an Islamabad hospital
found 68% of the patients aware of this fact.17 This was
perhaps because most of the study population in the later
study was literate and had a better social standing.
The knowledge of complications of diabetes in our
patients like poor circulation (51.2%), poor wound healing
(67.6%), neuropathy (65.9%) and nephropathy (71.6%)
was reasonable. In a study carried out in KhyberPakhtunkhwa (KP), only 37.5% patients had good
knowledge of the overall complications of diabetes
mellitus. However, the knowledge about renal problems
was better, that is 66.7%, and about different types of
neuropathy it was 47-65%.18 Another study carried out in
Multan showed that 97.1% of the study population had
poor knowledge of the disease.19 Studies evaluating
J Pak Med Assoc
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diabetes knowledge carried out in Karachi and Lahore
similarly showed only 38% and 35% patients respectively
were aware that the disease can involve various body
organs.20,21
Three factors were found to influence diabetes awareness
in our patients: literacy, demographic background, and
monthly income. Literacy was positively correlated in a
few studies from our country16,18,20 while socioeconomic
conditions were found to influence knowledge in studies
from Multan and Karachi.18,19 Urban background was
associated with better diabetes-related knowledge in the
Islamabad study.17
Taking into consideration regional data, several studies
from India also confirm poor knowledge and
understanding of diabetes and its complications in
diabetic patients.22-24
The knowledge varied from 24-50% in these studies.
However, better knowledge was demonstrated in a study
that was conducted in Indian Gujrat in patients mostly
seen by physicians in private set-ups.25 In Bangladesh,
diabetics, pre-diabetics and those with undiagnosed
diabetes all demonstrated poor disease knowledge and
this trend was higher in those with pre-diabetes and
undiagnosed diabetes than those with known diabetes 16.3%, 17.8% and 55.6% respectively.26 In another study
in Bangladesh the proportion of patients with poor,
average and good diabetes knowledge was 17%, 68% and
15% respectively.27 Chinese population of diabetics has
also demonstrated meagre knowledge regarding
diabetes in several studies with only from 35.4% to 37.2%
individuals with good knowledge.28,29
In some publications, an association was found between
diabetes knowledge and gender, with females showing a
better know-how of the disease.30-32 Two studies carried
out in Pakistan18,19 in KP and Multan showed that males
were more knowledgeable than females. However, we
could not demonstrate any significant difference in
knowledge between the genders.
Diabetes is an emerging health challenge in Pakistan. The
current health infrastructure may be inadequately
equipped to tackle this problem, hence effective control
and preventive strategies based on well thought-out
educational programmes needs to be implemented.
Diabetic patients must be properly educated about
lifestyle and dietary modifications along with the
importance of compliance with medication so as to
achieve glycaemic control and prevent the serious
complications that can result as a consequence of the
disease.
Vol. 69, No. 3, March 2019

Diabetes knowledge must be imparted to the patients at
diagnosis and reinforced throughout the follow-up
period. It was demonstrated in the study carried out in
KP that more than 50% patients had never received any
education about diabetes. Those who had been
educated received only a time of approximately 5
minutes because of the busy out-patient department.16
In our hospital, we have a regular diabetic clinic catering
to only diabetic patients. Patients are given hand-outs in
Urdu regarding diabetes management and self-care. We
also have a television screen installed in the waiting area
and it continuously shows a video made by the
consultants of our hospital to educate the diabetics.
Since the last several years, our hospital, along with
other leading hospitals nationwide, has started to
celebrate the World Diabetes Day on November 14. The
day is marked with various awareness campaigns,
including walks, group discussions, free screening
camps and seminars for the education of the public.
Clearly these measures alone are not sufficient, taking
into view the poor diabetes knowledge of our patients.
Having a proper patient registry so that patients can be
seen by appointment and given adequate time can
improve the quality of patient education and
management. The poor knowledge may also be due to
inadequate knowledge and training of the healthcare
providers. Various studies have shown inadequate
knowledge of the healthcare staff.33 Appropriate
trainings must be arranged for healthcare professionals
to impart proper education to the patients and the
general population. Education through mass media can
improve the knowledge, especially in rural areas.
Given the high incidence of pre-diabetes, the general
population must be sensitised through various television
programmes, newspaper articles, mobile messages,
seminars and support groups and societies. It is
imperative that information is transmitted in the local and
regional languages, since a majority of our population has
not received any formal education and may not be wellversed in either English or Urdu. Furthermore, education
regarding both communicable and non-communicable
diseases must be introduced in the school curricula. Help
of religious leaders and scholars must also be sought,
taking leads from countries like Iran and Bangladesh. In
Iran religious scholars not only aid in the dissemination of
knowledge relating to diabetes, but also issue guidelines
and decrees that the people follow with reverence.34 In
Bangladesh, meetings are held with religious scholars of
large mosques and principals of government-accredited
madrasas. The Imams help compose a religious sermon
(Khutba) for the Friday congregation that helps spread
awareness in about prevention of diabetes in the light of
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religious knowledge.35
Patient education improves self-care practices in type 2
diabetics.36-38 Additionally, patients who are regularly
involved in self-care practices achieve better glycaemic
control. A meta-analysis which reviewed 11 randomised
control trials (RCTs) indicated that culturally-apt diabetes
health education is operative in achieving target
glycaemic control in type 2 diabetics and improving the
knowledge and attitudes of the individuals.39 Hence,
timely intervention to improve the knowledge pertaining
to diabetes is the need of the hour.

Conclusion
Knowledge regarding diabetes in the study population
was seriously deficient. Literacy, monthly income and
demographic backgrounds were the strongest
determinants of diabetes-related knowledge.
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