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Abstract  Background: The prevalence of diabetes mellitus along with its dreaded complications is increasing worldwide. 

The awareness of knowledge of diabetes in the community is important, so that steps can be taken to prevent it and its 

complications. Objective: The aim of this study was to assess the knowledge of risk factors and complications of diabetes 

among peoples of Indian ethnic origin in Malaysia who were not known to have diabetes. Methods: A cross-sectional study 

was carried out among adult people (≥18 years) attending for health check-up in a community service centre at Cheras which 

is one of the district of Kuala Lumpur, Malaysia. Data was collected using a predesigned semi-structured questionnaire with 

face-to-face interview after taking informed written consent from 76 respondents. Results: The mean percentage of correct 

response on risk factors and complications were 73.2%, and 74.4% respectively. Median age of the participants was 47.5 

years (SD 1.4); the majority of the participants were females (69.7%) and the median body mass index was 26.6 (SD 5.5). 

Conclusion: This study indicates that the non-diabetic Indian population residing in urban area of Malaysia displayed 

satisfactory knowledge regarding the risk factors and complications of diabetes. 
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1. Introduction 

Diabetes mellitus is a clinical condition characterized by 

chronic hyperglycaemia resulting from inadequate insulin 

secretion or insulin action associated with impaired 

carbohydrate, lipid and protein metabolism. Type 2 diabetes 

(T2D) is the most common form, which accounts for 90% 

to 95% of all diabetic patients [1]. The prevalence of T2D 

continues to grow with increase in the burden to the health 

care providers of most of the countries of the world [2].   

A wide variety of risk factors are known to cause T2D; 

these include overweight or obesity, sedentary lifestyle, 

physical inactivity, hypertension, family history of diabetes, 

pregnancy, polycystic ovarian disease, smoking and alcohol 

consumption [3-6]. Studies have shown that excess drinking 

of sugar sweetened beverage or increased intake of a 

low-fiber  diet with a high  glycemic index, is positively  
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associated with a higher risk of T2D [7,8]. High saturated 

fatty acid intake is associated with an increased risk of T2D 

independent of other risk factors [9]. Studies have also 

found that sleep deprivation is another risk factor for T2D 

[10]. The rising trend of T2D is also due to factors like 

aging population and urbanization. 

The complications of T2D constitute a major worldwide 

public health problem with increased morbidity and 

mortality. T2D patients are more susceptible to different 

forms of acute (e.g., hyperosmolar hyperglycemic state)  

and chronic complications (vascular and nonvascular).  

The macrovascular complications (ischemic heart disease, 

strokes, and peripheral arterial disease) and the 

microvascular complications (retinopathy, nephropathy, and 

neuropathy) are well recognized. Peripheral arterial disease 

and neuropathy are responsible for diabetic foot disease  

that may lead to amputation. The examples of nonvascular 

complication include fatty liver, cataract, diabetic 

dermopathy and certain cancers. Epidemiologic evidence 

has demonstrated that diabetes may increase the risk of 

colorectal, liver, bladder, breast and kidney cancer [11-15].  

T2D is often silent, and people may present with one of 

its life-threatening complications. The disease is now 

preventable by avoiding the risk factors known to cause 
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diabetes. Increased level of public awareness that include 

knowledge of diabetes, attitude and practice of healthy  

life style is vital. Appropriate life style modifications and 

correction of modifiable risk factors are of paramount 

importance to prevent diabetes. Knowledge is also essential 

for adequate management of diabetes and diabetes related 

complications. 

2. Aim of the Study 

The aim of this study was to assess the level of knowledge 

of risk factors and complications of diabetes mellitus among 

the adult people of Indian ethnic origin who were not known 

to be suffering from diabetes and who were living in one of 

the urban area of Malaysia.  

3. Methodology 

It was a cross sectional study and the data was collected 

from the local Indian volunteers attending a community 

service arranged at a district town of Cheras, Kuala Lumpur, 

Malaysia. The community service was free health related 

check-up which was provided by volunteer health care 

personals and senior medical students of different 

universities of Kuala Lumpur, Malaysia. The participants 

were asked to report in the morning with overnight fasting 

for about 8—10 hours. They went a physical medical 

check-up with measurement of capillary fasting blood 

glucose (FBG) by finger-prick test using glucometer.  

Inclusion criteria of this study were (a) volunteers willing 

to participate in the study (b) age ≥18 years (c) male/female 

gender and (d) Malaysian Indians; exclusion criteria were (a) 

persons known to have diabetes (b) pregnant females (c) 

persons having mental/ cognitive disorders (d) foreigners or 

non-Malaysian citizens and (e) those who had symptoms of 

diabetes. Due to time and resources constraint, a sample  

size of 110 was enrolled in the study. Out of 110 respondents, 

34 subjects were excluded (20 Indians were known to have 

diabetes, 3 were Malays, 1 Chinese and 10 data collection 

forms were found incomplete), thus remaining 76 

respondents fulfilled the inclusion criteria and were the total 

number of subjects in this study. 

For this study, a predesigned, semi-structured 

questionnaire was prepared to collect data by face to     

face interview. The data collection form included socio 

demographic information, questions regarding risk factors 

and complications of diabetes, measurements of body mass 

index (BMI), blood pressure (BP) and capillary FBG. 

Classification of BMI into underweight, normal, pre-obese, 

obese was based on Malaysian guidelines [16]. There were  

9 questions regarding knowledge of risk factors and 9 

questions for complications of diabetes (questions are  

shown in tables); the only question regarding attitude was 

whether diabetes is preventable or not. The questions were 

constructed in a simple way and easy to understand, so that 

every question could be answered. Each questions on risk 

factors and complications of diabetes consisted of three 

options which were “yes”, “no”, and “not sure”. Informed 

written consents were obtained from all the individuals who 

participated in the study. The respondents were informed 

that the confidentiality of the participants will be maintained. 

The information that were collected in the semi-structured 

data collection form were analysed in Statistical Package for 

Social Sciences (SPSS) version -16. Only fully completed 

data collection forms were included for analysis.  

4. Results 

Table 1 illustrates the socio-demographic characteristics 

of the study participants. The age of the subjects of the study 

population ranged from 18 to 71 years and median age was 

47.5 years with standard deviation (SD) of 1.49. Most of the 

respondents who participated in this study belonged to the 

age group ≥50 years and were married (85.5%). The male 

participants were 30.3% and the female participants were 

69.7%. Graduate participants were 5.3%, participants having 

no formal education were 26.3% and the rest were 68.4% 

(i.e., below graduation). Dietary pattern was found to be 

non-vegetarian in 88.2% of the participants. 

Table 1.  Socio-Demographic Characteristics of the Participants (n=76) 

Socio-demographic variables Number Percentage 

Age (median age being 47.5 years with                          

standard deviation of 1.49 years) 

18—29 years 13 17.1 

30—49 years 27 35.5 

50 and above 36 47.4 

Marital status 

Married (living with spouse) 43 56.6 

Married (living alone) 22 28.9 

Unmarried 11 14.5 

Gender 

Male 23 30.3 

Female 53 69.7 

Education 

Graduate 04 5.3 

Below graduate 52 68.4 

No formal education 20 26.3 

Dietary habitus 

Non vegetarian 67 88.2 

Vegetarian 09 11.8 

Table 2 illustrates the clinical characteristics of the Indian 

participants not known to have diabetes. Positive family 

history of diabetes was present in 39.5% of the participants. 

BMI of the study subjects ranged from 15.9 to 43; median 

value was 26.6 (with SD 5.5). BMI between 18.5—22.9 

(normal body weight), 23—27.4 (pre-obesity) and ≥27.5 

(obesity of various categories) were found in 14.5 %, 35.5% 
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and 46.1% respectively. BP was found to be ≥140/90 (high) 

and <140/90 (normal or high normal) in 34.2% and 65.8% 

respectively in the study subject. Capillary FBG measured 

by glucometer in the people without having history of 

diabetes revealed a level of <6.1 mmol/L, 6.1—6.9 mmol/L 

and ≥7 mmol/L in 48.7%, 21% and 30.3% respectively. 

Capillary FBG of the non-diabetic Indian participants 

ranged from 4.4—14.4 mmol/L; median value being 6.1 

mmol/L (with SD 1.9). 

Table 2.  Clinical Characteristics of the Participants (n=76) 

Clinical variables Number Percentage 

Family history of diabetes mellitus 

Present 30 39.5 

Absent 40 52.6 

Not sure 06 07.9 

Body Mass Index (BMI) measurements                        

(median 26.6 with SD of 5.5) 

<18.5 (underweight) 03 03.9 

18.5—22.9 (normal) 11 14.5 

23—27.4 (pre-obese) 27 35.5 

27.5—34.9 (moderate) 26 34.3 

35—39.9 (severe) 08 10.5 

40 and above (very severe) 01 01.3 

Blood pressure (BP) measurements 

<140/90 50 65.8 

140/90 or more 26 34.2 

Capillary fasting blood glucose (FBG)                 

(median 6.1 mmol/L with SD 1.9) 

<6.1 mmol/L 37 48.7 

6.1—6.9 mmol/L 16 21.0 

7 mmol/L and above 23 30.3 

Table 3 demonstrates the BMI distribution in male and 

female subjects. The BMI of males, in the range of 

18.5—22.9 (normal) and 23—27.4 (pre-obese) was 30.4% 

and 43.5% respectively, whereas in females it was 7.5% and 

30.2% respectively. The BMI of females in the range of 

27.5—34.9 (moderate obesity), 35—39.9 (severe) and ≥ 40 

(very severe) category was 41.5%, 15.1% and 1.9% 

respectively, whereas in males it was 21.8%, 0% and 0% 

respectively. 

Table 3.  Distribution of BMI in Male and Female Subjects (n=76) 

BMI 

 

Male Female 

No (23) % (100) No (53) % (100) 

<18.5 (underweight) 1 04.3 2 03.8 

18.5—22.9 (normal) 7 30.4 4 07.5 

23—27.4 (pre-obese) 10 43.5 16 30.2 

27.5—34.9 (moderate) 5 21.8 22 41.5 

35—39.9 (severe) 0 0 8 15.1 

40 & above (very 

severe) 
0 0 1 01.9 

Figure 1 (bar diagram) shows the distribution of capillary 

FBG level as measured by glucometer in the study subjects 

not known to have diabetes. In the males the capillary FBG 

level <6.1 mmol/L was 61% whereas in females it was 

43.4%; In the females the FBG level at 6.1—6.9 mmol/L and 

≥7 mmol/L was 24.5% and 32.1% respectively whereas in 

the males it was 13% and 26% respectively. 

 

Figure 1.  Bar diagram showing the distributions of capillary fasting blood 

glucose (FBG) levels (in mmol/L) detected using glucometer among male 

and female subjects not known to have diabetes (n=76) 

The response to questions relevant to knowledge of the 

risk factors of T2D is shown in table 4. Regarding the 

knowledge of risk factors of diabetes; the majority of 

respondents were able to identify the correct answers. As for 

risk factors of diabetes, excessive sweet foods, family history 

and inactivity were found to be highest correct answers at 

92.1% 82.9% and 78.9%, respectively. The correct answer 

about cigarette smoking as one of the risk factor was the 

lowest response (51.3%). 

Table 4.  Knowledge of Risk Factors of Type 2 Diabetes (n=76) 

Questions asked whether 

the following may be a risk 

factors for diabetes 

Yes 

(%) 

No 

(%) 

Not 

sure 

(%) 

Answered 

correctly 

(%) 

Obesity 76.3 13.2 10.5 76.3 

Cigarette 55.3 30.3 14.5 55.3 

Lack of exercise 77.6 13.2 9.2 77.6 

Inactivity 78.9 13.2 7.9 78.9 

Hypertension 69.7 21.1 7.9 69.7 

Excess sweet foods 92.1 5.3 2.6 92.1 

Inadequate sleep 51.3 31.6 17.1 51.3 

Family history of diabetes 82.9 10.5 6.6 82.9 

Pregnancy 75.0 10.5 14.5 75.0 

The response to questions related to knowledge regarding 

the complications of diabetes is shown in table 5. The 

majority of respondents were able to identify the 

complications related to diabetes; problems of diabetes may 

be seen in legs leading to amputation, infection and kidney 

disease were found to be highest correct answers at 88.2%, 

85.5% and 84.2% respectively. However, the majority     

of respondents failed to identify that cancer is also a 

complication of diabetes; correct answers were seen in 
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43.4%. 

The mean value of correct response regarding knowledge 

of risk factors of diabetes was 73.2% and that regarding 

knowledge of complications of diabetes was 73.9%. 

Table 5.  Knowledge of Complications of Diabetes (n=76) 

Questions asked whether the 

following problems may 

result or not from diabetes 

Yes 

(%) 

No 

(%) 

Not 

sure 

(%) 

Answered 

correctly 

(%) 

Problems may be seen in eyes. 60.5 23.7 15.8 60.5 

Problems may be seen in the 

heart. 
76.3 10.5 13.2 76.3 

Problems from diabetes may 

be seen in liver. 
71.1 17.1 11.8 71.1 

Problems may be seen in 

kidneys. 
84.2 6.6 9.2 84.2 

Problems from diabetes may 

be seen in legs. 
88.2 3.9 7.9 88.2 

Problems may be seen in 

nerves. 
65.8 19.7 14.5 65.8 

Problems of diabetes may be 

infection. 
85.5 6.6 7.9 85.5 

Diabetes can be a cause of 

cancer. 
43.4 26.3 30.3 43.4 

Diabetes can lead to 

amputation of legs. 
88.2 3.9 7.9 88.2 

Figure 2 (Pie diagram) shows the response to the question 

whether diabetes is a preventable disease or not. About  

80.3% of the participants answered positively that diabetes is 

a preventable disease; the remaining participants answered 

negatively (answer no, 10.5% and not sure 9.2%). 

 

Figure 2.  Percentage of response to a question whether diabetes is 

preventable or not (n=76) 

5. Discussion 

The findings in this study indicate that the non-diabetic 

Indian ethnic people of Malaysia displayed satisfactory 

knowledge regarding the risk factors and complications of 

diabetes. The average value of correct response regarding 

knowledge of risk factors and complications of diabetes was 

73.2% and 73.9% respectively. Excessive sweet foods, 

family history and inactivity were found to be highest correct 

answers among the risk factors; cigarette smoking was the 

lowest correct answer. Diabetes can lead to amputation of  

leg, infection and kidney disease were found to be highest 

correct answers among the risk factors; however, majority  

of respondents failed to identify that cancer is also a 

complication of diabetes. Majority of the study subjects 

(80.3%) were aware of that diabetes is a preventable disease. 

A study conducted on general population of Kuala 

Lumpur also revealed that the level of diabetes knowledge 

among the respondents were reasonably good [17]. They 

compared the level of knowledge among Malay, Chinese and 

Indian ethnicity and found the level of knowledge good with 

average scores of 50%, 55% and 56.6% respectively. A study 

revealed that the level of knowledge regarding diabetes was 

poor among the indigenous (Orang Asli) people in 

Peninsular Malaysia [18]. The majority of respondents failed 

to identify correct options such as obesity, lack of exercise, 

hereditary condition and increase age as a cause of diabetes. 

The poor knowledge of diabetes in the indigenous people in 

Peninsular Malaysia may be due to their remote settlement 

with lack of accessibility to the city. In our study, the 

respondents were living in the urban area.  

In this study, 39.5% of the participants had family history 

of diabetes and 46.1% were found obese (BMI ≥27.5) as per 

Malaysian Guidelines [16]. Females were found to have 

increased prevalence of obesity as compared to male (58.5% 

versus 21.8%). BP was found to be ≥140/90 mmHg in 34.2% 

of all the study subjects. Capillary FBG measured by 

glucometer revealed a level of ≥7 mmol/L in 30.3% of all 

subjects. 32.1% of female and 26% of male had a capillary 

FBG ≥7.0 mmol/L. These findings indicate that a substantial 

group of people of this study were unaware of their condition 

and are at a high risk of diabetes and hypertension; they need 

further evaluation by appropriate health care professionals as 

well as practice of effective healthy life style. For the 

diagnosis of diabetes and prediabetes the most common 

measurement is based on venous plasma glucose. The 

relationship between venous plasma and capillary whole 

blood measurements is not fixed but is dependent on 

sampling time [19]. According to the World Health 

Organization (WHO), under fasting conditions, plasma 

venous glucose values are about 10% higher than capillary 

blood values [20]. Malaysian guidelines recommend 

screening for diabetes and prediabetes by measuring venous 

plasma glucose whenever capillary FBG measured by 

glucometer is >5.6 mmol/L in an asymptomatic individual 

[21]. T2D is often silent and undiagnosed which varies 

widely; a review of data from seven countries found that 

between 24% and 62% of people with diabetes were 

undiagnosed, unaware and untreated [22]. It has been 

reported that up to 25% of newly diagnosed patients with 

T2DM already have microvascular complications, and there 

is a 6 to 7-year time lag between the onset and the diagnosis 

of T2DM [23]. T2D is preventable by adopting a healthy diet 

and increasing physical activity. 
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6. Limitations of the Study 

There are some limitations of this study. The findings of 

this study may not reflect the actual knowledge on diabetes 

among the entire ethnic Indian population of Malaysia living 

in urban area. The study was conducted in a small sample 

size; and the data was derived from only one part of Kuala 

Lumpur.  

7. Conclusions 

The majority of people of Indian ethnicity, residing in 

urban area of Malaysia are aware about the risk factors and 

complications of diabetes; therefore, they have demonstrated 

adequate knowledge. They have also responded by selecting 

that diabetes mellitus is a preventable disease. Knowledge 

about diabetes is important factor, but merely not enough; 

practice of appropriate life style modifications and 

corrections of risk factor are of paramount importance in the 

prevention of diabetes.  
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