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Abstract 

Introduction: Diabetes mellitus is one of the most common non communicable chronic debilitating disorders. Its burden has increased globally 
and, so has the prevalence. The contributing risk factors include age, sex, ethnicity, obesity and sedentary lifestyle.

Objective: To study the prevalence and the risk factors of diabetes mellitus in patients attending a tertiary center of Nepal.

Materials and methods: A hospital based observational study conducted in the department of Internal Medicine of Nepalgunj Medical College 
and Teaching Hospital, Nepal in 2019. The data were collected through interviews and questionnaires. Physical examination, anthropometric 
measurements, and laboratory measurement for random blood sugar, fasting blood sugar and HbA1c were conducted. American Diabetic 
Association diagnostic criteria were applied to establish the diagnosis of diabetes mellitus. 

Results: The prevalence of diabetes was 7.12%. Diabetes was more prevalent in the  age group of 65 years and above. There was male 
predominance with male to female ratio of 7.6:6.6. Out of total 200 patients enrolled in the study, 44.5 % of diabetic patients were obese, 19% 
had family history of diabetes, 62.5% were smoker, 40.5% consumed moderate alcohol, 54% had dyslipidemia and 39.5% had hypertension. 
Diabetes was higher in urban areas (71.5%) than in rural areas (28.5%). Chhetri caste had highest diabetes prevalence (30.5%) followed by 
Brahmin (24%) and Chaudhary (16.5%).

Conclusion: Diabetes mellitus is a common disease in Nepali population and the prevalence rate is growing rapidly. The common risk factors for 
diabetes mellitus were advancing age, obesity, physical inactivity, smoking, urbanization and dyslipidemia.
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Introduction

Diabetes mellitus is a common metabolic disorder 
characterized by hyperglycemia resulting from defects in insulin 
secretion, insulin action, or both [1]. According to International 
Diabetic Federation (IDF), the worldwide prevalence of diabetes 
has risen dramatically over the past two decades. IDF reported 
that 463 million individuals had diabetes in 2019 and the 
number is estimated to increase to 578.4 million in 2030. The 
global prevalence of diabetes in 2019 was 9.3% and is expected 
to increase to 10.2% in 2030 if similar growth is continued [2]. 
World Health Organisation (WHO) reported a diabetes prevalence 
of 9.1% in Nepal with higher male prevalence 10.5% compared to 
7.9% in females in 2016.

Various factors contribute to diabetes mellitus. Advancing age, 
often after 45 years, is commonly associated with diabetes due 
to decreasing glucose tolerance with the growing age [4]. Family 
history of diabetes in any first degree relative has a two-to-three-
fold increased risk of diabetes. The risk of diabetes was found 
to be higher (five- to- six -fold) in those with both a maternal 
and paternal history of diabetes [5]. Obesity, predominantly 
abdominal obesity causes insulin resistance of peripheral glucose 
to insulin dependent tissues, which is the primary mechanism of 
diabetes [6]. 

Physical inactivity and unhealthy diet change the body 
composition and proportions of myocyte and adipocyte insulin 

http://dx.doi.org/10.19080/CRDOJ.2024.17.555970
https://juniperpublishers.com/
https://juniperpublishers.com/crdoj/


002

Current Research in Diabetes & Obesity Journal

How to cite this article:      Shankhadev A*, Shrestha GP, Khadka D, Shrestha A, Shrestha A.  To Study the Prevalence and the Risk Factors 
of Diabetes Mellitus in Patients Attending a Tertiary Center of Nepal. Curre Res Diabetes & Obes J 2024; 17(4): 555970. DOI: 10.19080/
CRDOJ.2024.17.555970

receptors [7] Moderate alcohol intake is associated with a lower 
risk of diabetes. Excessive alcohol impairs insulin sensitivity 
and hence increase risk of diabetes [8]. Both active and passive 
smoking increase the risk of chronic illness including diabetes. 
Smoking increases triglyceride and decreases high density 
lipoprotein which contributes to decreased insulin sensitivity 
[9]. Dyslipidemia, hypertension and diabetes are the components 
of metabolic syndrome [10]. Hypertension is presented in two-
thirds of diabetic patients and its development coincides with 
development of hyperglycemia [11]. Thus, the aim was to find the 
prevalence and risk factors of diabetes mellitus in the patients 
attending Nepalgunj Medical College and Teaching Hospital in 
Nepal. To our knowledge, this study is the first to assess hospital-
based prevalence of diabetes in western Nepal.

Materials and Methods

This is a hospital based prospective observational study 
conducted from 15th February, 2018 to 15th February, 2019 in 
the department of Internal Medicine, Nepalgunj Medical College 
and Teaching Hospital, located in the center of western region of 
Nepal.

Data collection

During this period, every patient aged 24 or higher, clinically 
presenting with diabetes as defined American Diabetes Association 
or taking oral hypoglycemic agents or insulin was enrolled after 
getting their informed consent. Pregnant women, patients taking 
drugs that raise blood glucose level and those refusing to give 
consent were excluded from the study. Information about the 
interviews and questionnaire were filled up as per Performa. 
For calculation of the prevalence of diabetes, the total number of 
patients visiting the medical outpatient and inpatient department 
were recorded from the hospital database. Similarly, all the 
patients who were newly diagnosed or previously diagnosed 
with diabetes mellitus were also recorded. The prevalence was 
calculated using following formula. Prevalence = (Total number 
of diabetes/ total population attending department of internal 
medicine) *100. During the process of population registry, it was 
ensured that patients who were seen in the medicine outpatient 

department and inpatient department were not counted twice. 

Risk factor stratification

Out of all the patients with diabetes, 200 were randomly 
selected for further evaluation of various risk factors. A detailed 
history, clinical examination, anthropometric measurements 
and various blood investigations were performed. Height was 
measured with a standard stadiometer to the nearest cm; weight 
was measured in light clothing and without shoes, to the nearest 
100gm using a standard analogue weighing machine (model SAM 
50) that was checked regularly for accuracy. Body Mass Index 
(BMI) was calculated (BMI= w/h2; w=weight in kg, h=height in m). 

Overweight and obesity were defined using WHO criteria. 
Waist circumference and hip circumference was measured 
according to the WHO Data Gathering Protocol. Waist 
circumference was measured at the midpoint between the lower 
margin of the last palpable ribs and the top of the iliac crest, using 
a stretch‐resistant tape that provided a constant 100 g tension. 
Hip circumference was measured around the widest portion of 
the buttocks, with the tape parallel to the floor. The waist-to-hip 
ratio (WHR), a dimensionless ratio of the circumference of the 
waist to that of the hips, was calculated with waist measurement 
divided by hip measurement (W ÷ H).

Data analysis

Data was collected using a structured Performa covering 
relevant details. Incomplete data was discarded. Statistical 
analysis was conducted using Microsoft Office Excel and SPSS 
Statistical Package for the Social Sciences	  Software version 
20.0.0. Data is presented in the form of tables and figures.

Results

The total number of populations was 31338. 48.9% were male 
and 51.1% were female. The prevalence of diabetes was 7.12 %. 
It was most prevalent in age group above 65 years of 7.12%, 1.39 
% were newly diagnosed cases of diabetes whereas 5.73 % were 
previously diagnosed cases. The prevalence was higher in males 
than in female (7.6 % vs 6.6 %) and it was higher after 65 years 
(11.25%) and 45 years (10.24%) as shown in Table 1.

Table 1: Prevalence of Diabetes.

Sex Diabetes (n) Total population(n) Prevalence (%)

Male 1176 15332 7.60%

Female 1058 16006 6.60%

Age Group

25-44 525 15217 3.45%

45-64 1071 10453 10.24%

>65 638 5668 11.25%
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Demographic profile of diabetic patients

2234 patients were diagnosed to have diabetes mellitus. The 
mean age of diabetic patients was 54.92±13.15 years. Majority 
of the patients were in the age group 45-65 (47.90%) and more 
than half were male (52.6%). Table 2 shows the demographic 
profile of these patients. For the risk factor stratification, 200 
out of 2234 patients were enrolled in the study. 44.5 % of the 

diabetic patients were obese, 19% had positive family history of 
diabetes, 62.5% smoked, 40.5% were alcoholic who consumed 
at least moderate alcohol, 54% had dyslipidemia and 39.5% had 
hypertension. When considering waist circumference and waist to 
hip ratio, there was increased risk of developing diabetes in males 
compared to females (27.5% and, 32% respectively). Table 3 gives 
the description of the risk factors.

Table 2: Demographic profiles of diabetic patients.

Age n Percent (%)

25-45 525 23.50%

45-65 1071 47.90%

>65 638 28.60%

Gender 

Male 1176 52.60%

Female 1058 47.40%

Table 3: Risk factor of diabetes.

Risk factor Variables n=200 Percent (%)

Age group (years) 

25-44 32 16%

45-64 103 51.50%

>65 65 32.50%

Obesity 
Obese 89 44.50%

Non obese 111 55.50%

Waist circumference 
Male 55 27.50%

Female 48 24%

Waist Hip Ratio 
Male 64 32%

Female 36 18%

Family history 
Yes 38 19.00%

No 162 81.05%

Physical inactivity 
Active 51 25.50%

Inactive 149 74.50%

Smoking 
Yes 125 62.50%

No 75 37.50%

Alcohol 
Alcoholic 81 40.50%

Non-Alcoholic 119 59.50%

Dyslipidemia 
Yes 108 54%

No 92 46%

Hypertension 
No 121 60.50%

Yes 79 39.50%

Body Mass Index (BMI)

According to the BMI category of WHO, of the 200 participants, 

50% had normal BMI, 5.5% were underweight, 33% were 
overweight and rest were obese as shown in Table 4.
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Rural or urban region as risk for Diabetes

A higher number of patients were from urban areas (71.5%) 
compared to the rural areas (28.5%) as shown in Figure 1. In 

our study, patients belonging to the Chhetri caste had higher 
prevalence of diabetes (30.5%) followed by Brahmin (24%) and 
Chaudhary (16.5%).as shown in Figure 2.

Table 4:  Body Mass Index (BMI).

BMI-WHO n Percent %

Underweight 11 5.50%

Normal 100 50.00%

Overweight 66 33.00%

Obese I 15 7.50%

Obese II 6 3.00%

Obese III 2 1.05%

Figure 1: Rural or urban region as risk for Diabetes

Figure 2: Caste.
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Discussion

Diabetes mellitus has always been the topic of global concern. 
Its incidence is rising day by day. This study found 7.12 % 
prevalence of diabetes in Nepalgunj Medical College and Teaching 
Hospital. The prevalence of newly diagnosed diabetes and pre-
existing diabetes were 1.39 %, and 5.73 % respectively. These 
observed epidemiological variables were similar to the findings 
reported by other studies. Karki et al. [12] from Dharan, reported 
6.3 % prevalence of diabetes (among them 1.63% previously 
diagnosed and 4.67 % were newly diagnosed cases) in their a 
hospital based study of 1840 patients in 2000. This is a slightly 
lower prevalence compared to our study. 

However, the prevalence of newly diagnosed diabetes was 
higher in their study. Similarly, a hospital based study by Fossen 
T et al. [13] reported 4.9% prevalence of diabetes in females in 
the Kavre region, which was lower than in our study (6.6%). 
Due to limited hospital-based studies available in the literature 
for comparison of data, the prevalence was also compared with 
community-based studies. As community-based studies usually 
include a larger population, the findings on prevalence were 
also expected to be different as compared to the hospital-based 
studies. However, their data could give more representative of 
diabetes prevalence as many diabetic patients visit a hospital 
late in the course of the disease. This also reflected higher 
prevalence of diabetes in community-based studies as compared 
to hospital-based studies. In a community-based study, conducted 
in the urban populations of Nepal by Shrestha et al. [14] in 2006, 
reported 19% prevalence. Similarly, Ono K et al. [15] in 2007 in a 
semi urban population, reported 9.5% prevalence.

Age played an important determinant in diabetes mellitus. 
A study conducted in a semi urban population of Nepal by Ono 
k et al. [15] in 2007, reported that risk of diabetes increased 
with advancing age. Similarly, Karki P et al12 in 2000 reported 
that the prevalence of diabetes mellitus was relatively lower in 
females (5.75%) than in males (6.73%) in their hospital-based 
study. In our study, the prevalence of diabetes was more common 
in individuals above 45years in both men and women. As per 
our observation, central obesity was more prevalent in diabetic 
patients. In contrast, we also established that patients with normal 
BMI had an equal risk of diabetes as nearly half of the diabetic 
patients had normal BMI. Additionally, a population based studies 
conducted by Xu l et al [16] in 2017 in China and a hospital 
based study conducted by Jung SH et al [17] in 2016 in Korea, 
studies showed that visceral/central obesity was associated with 
increased prevalence of diabetes. 

Family history of diabetes was thought to be a strong 
predictor of diabetes. In contrary to it, we found that only 19% 
individuals had positive family history of diabetes. Many patients 
were unaware about their positive family history of diabetes. Lack 
of knowledge might be due to illiteracy, unawareness and lack of 

health care facilities, especially in rural part of the country [18]. 
However, multiple studies suggested that the positive family 
history of diabetes increased the risk of developing it in their 
offsprings [19-21]. Our study showed higher incidence of physical 
inactivity in diabetic patients. Many studies reported similar 
findings. A population based study by Hu G et al [22], Sullivan PW 
et al [23] showed that both physical inactivity and obesity were 
strongly and independently associated with diabetes and it’s 
comorbidities.

Both active and passive smoking was equally associated 
with risk of developing diabetes in this study. Heavy alcohol 
intake and central obesity were considered strong determinants 
in developing diabetes. Many studies [24-26] suggested that 
moderate alcohol consumption was protective for diabetes and 
high alcohol consumption was associated with development 
of diabetes. A population based study by Carlsson et al24 
reported that there was no protective effect of high alcohol 
consumption and large intakes of alcohol might increase the risk 
of diabetes. Additionally, 54% of the individuals with diabetes had 
dyslipidemia in this study. Several studies found that dyslipidemia 
increased the risk of developing diabetes and the risk increased 
if the patient had obesity. A study by Krauss et al [27] and 
Mooradian et al [28] reported that diabetes was associated with 
abnormalities of plasma lipid and lipoprotein, which include 
reduced HDL cholesterol, elevated LDL, and elevated triglyceride 
levels. A study by Yoshino et al [29] reported hypertriglyceridemia 
as an independent risk for developing diabetes. 

Similarly, 39.5% of patients had both diabetes and 
hypertension. Despite the lack of direct association between 
hypertension and diabetes, these factors caused chronic illness 
like acute coronary syndrome and cerebrovascular accidents 
when occurring together. This study also categorised diabetes 
in epidemiological variables. The study showed that 71% of the 
respondents lived in urban region and 28.5% lived in rural areas. 
The prevalence of diabetes living in urban region was 5.09%, 
whereas rural region was 2.03%. Sasaki H et al. [30] in 2005 
reported that the prevalence was 14.6% in urban areas, and 2.5% 
in rural areas. 

Another study by Gyawali et al. [31] in 2015 reported the 8.1% 
and 1.0% prevalence in urban and rural populations, respectively. 
Both reported higher prevalence in urban population than rural. 
Higher prevalence (25.9%) was reported by Chhetri et al. [32] 
in 2009 in a community-based study of 1633 randomly selected 
participants in urban and rural areas in the Kathmandu Valley 
of Nepal, which reflected the prevalence of diabetes in an urban 
population. Different ethnic groups showed varying frequency 
of diabetes prevalence. Higher prevalence was noted in Chhetri 
(30.5%) followed by Brahmin (21%), Chaudhary (16.5%). The 
difference in prevalence among different ethnic groups may be due 
to genetic predisposition, insulin sensitivity and environmental 
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factors [33]. In this study Chhetri and Brahmin showed higher 
prevalence than other ethnic groups suggesting the prevalence of 
diabetes in certain ethnic groups than others.

Conclusion

Hospital based prevalence of diabetes was 7.12% with higher 
prevalence among males. Moreover, it was more prevalent in 
individuals above 45 years. Risk factors associated with diabetes 
were central obesity, high BMI, physical inactivity, smoking, 
dyslipidemia, moderate or high alcohol intake and hypertension. 
Family history of diabetes was not a common risk factor in our 
study. Urbanisation had direct association with diabetes however 
screening of diabetes in rural population is required to accurately 
document its prevalence. 
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