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Abstract
Introduction: The prevalence of type 2 diabetes has been escalating worldwide, including low- and middle-income countries such as
Nepal. Early detection of individuals at risk is of the utmost importance to prevent the escalating condition. This study used a simple,
cost-effective screening tool known as the Indian Diabetes Risk Score (IDRS) in order to assess the proportion of risk groups and factors
associated with it among the residents of Banepa municipality, a semi-urban area of central Nepal.
Methods: A community-based cross-sectional study was conducted among 245 adults of Banepa municipality. Face to face interviews
were conducted to collect the information through a pretested, semi-structured questionnaire. IDRS was used to identify the risk group for
developing type 2 diabetes. Data were entered in Microsoft Excel 2010 and exported to SPSS v.11.5 for further analysis.
Results: The proportion of people with high risk, moderate risk and low risk was 31%, 51.4% and 17.6%, respectively for developing type
2 diabetes. The analysis showed age (P < 0.01), education (P = 0.05), marital status (P = 0.01), body mass index (BMI) (P < 0.01), waist
circumference (P < 0.01), physical activities (P < 0.01) and family history of diabetes (P < 0.04) were significantly associated with risk of
type 2 diabetes.
Conclusion: Nearly one-third of the study participants were in high-risk group and half of them were at moderate risk. This increasing
trend of risk requires an urgent application of preventive measures through lifestyle modification.
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Introduction
Diabetes is a chronic metabolic disorder characterized by
elevated levels of blood sugar, which leads over time to serious
damage to the heart, blood vessels, eyes, kidneys, and nerves.
Type 2 diabetes mellitus (T2DM) is the most common form
of diabetes among adults. The increase in the burden of this
disease has been proposed due to two major factors, namely
epidemiological and nutritional transition.1 The prevalence
of T2DM has been escalating worldwide, including low
and middle-income countries such as Nepal. According to
World Health Organization (WHO), 422 million people were
living with T2DM in 2014 and it is estimated to 642 million
by the year 2035.2 The increasing prevalence of this disease
indicates the increasing prevalence of undiagnosed T2DM in
community.3 It is estimated that around 183 million people are
living with undiagnosed diabetes.4 A recent study conducted
in a semi-urban area of Nepal shows 11.2% prevalence of

T2DM.5 T2DM is no longer considered as the disease of
affluence as people from semi-urban and rural areas are also
at higher risk.6,7
The Indian Diabetes Risk Score (IDRS) was developed
by Madras Diabetes Research Foundation, Chennai and is
considered as the strongest predictor of the risk of diabetes.8
It is a risk score-based with two modifiable risk factors
(waist circumference and physical inactivity) and two nonmodifiable risk factors (age and family history of diabetes)
and widely considered as a cost-effective tool for the detection
of undiagnosed people in a community. Applying this tool in
a community-based screening program might be helpful for
resource-poor settings. The advantage of IDRS is its simplicity,
low cost and an easy application in mass screening programs.9
Community-based screening for diabetes helps to
differentiate asymptomatic individuals who are at high risk
of diabetes from individuals at lower risk, so that appropriate
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preventive strategies can be initiated early. T2DM has been
considered as irreversible, however, studies show reversal
stage can be achieved through weight loss and low calorie
diet.10-12 Furthermore, the condition can be easily achieved if
detected at an early stage. Early detection of risk group people
helps to prevent disease progression through cost-effective
methods of lifestyle intervention. Managing T2DM through
lifestyle intervention is more cost-effective13 than using
medication.14,15 Early detection of risk individuals is of utmost
importance to prevent the escalating condition of T2DM in
Nepal. In this context, this study assessed the proportion of
risk groups and revealed the factors associated with it.
Methods
Community-based cross-sectional study was conducted
in Banepa municipality, a semi-urban area located about
25 kilometers away from the capital city of Nepal. Adults
above 20 years were included whereas adults diagnosed with
diabetes and pregnant women were excluded from the study.
Sample size was calculated by using formula, n = Z2 p (1-q)/
d2, where, p= 17.7% (0.177) and q= 1-p (1-0.177), =0.823 and
d=0.05. The value of ‘p’ was considered as the prevalence of
overweight which is taken from the STEPS survey of Nepal.16
Hence, the final sample size with a 10% non-response rate was
245. There are 14 wards in Banepa municipality. Four wards
were randomly selected through the lottery method. Then
Proportionate probability random sampling was performed.
The number of study participants selected from wards 5, 7, 8,
and 9 was 56, 52, 76, and 61, respectively. The first household
from each ward was selected by bottle spinning from the
ward office of the respective ward. Then, the sample was
collected from the household towards the direction of the tip
of the bottle until we reached the required sample. During the
data collection, if there were more than one eligible person
then, in that case, we conducted a lottery method to select
a single candidate, so that we can include a more diverse
population. All this process was repeated in all wards during
data collection.
Face to face interview was conducted to collect data.
Pretested, semi-structured questionnaire was used to
assess the socio-demographic, behavioural and biological
characteristics of the participants. Anthropometric
measurement was done to measure height, weight, waist
circumference and to calculate body mass index (BMI).
Height was measured in meter and weight was measured
in kilograms. The risk group was categorized according
to IDRS.8 Thus, the prepared questionnaire was translated
into the native language (Nepali). All the anthropometric
measurement tools and the questionnaires (translated) were
pretested among 30 people of Khokana municipality of
Lalitpur district. The collected data were coded and entered in
Micro-soft excel 2010 and exported to Statistical Package for
Social Science (SPSS v.11.5) for analysis. Data are presented
as frequency, percentage, mean, and standard deviation.
Chi-square test (at 5% level of significance and 95% CI)
was done to see the association between the risk of T2DM
and individual risk factors. Institutional Review Committee
(IRC) of Manmohan Memorial Institute of Health Sciences
32

(MMIHS), Kathmandu, Nepal provided the ethical clearance.
Data were collected after obtaining written informed consent
from each participant. The objective of the study was clearly
explained prior to collecting the data.
Results
The socio-demographic characteristics are shown in Table 1.
The mean age was 42.57 ± 12.3 years with a majority (66.1%)
of male participants. Most (72.2%) of the participants belong
to Janajati. More than half (55.1%) of them were involved in
small or large scale businesses as a part of their occupation.
One-fourth of the respondents were smokers among them the
majority (43.1%) used to smoke 1-5 cigarettes each day. More
than half (59.2%) used to drink alcohol and most (65%) used
to drink sealed pack alcohol.
The risk group for developing T2DM was classified by
using IDRS and shown in Table 2. Almost half (51.4%) of
the participants were at moderate risk followed by high-risk
groups (31%) for developing T2DM. And few (17.6%) were at
a lower risk.
Factors associated with the risk of developing T2DM are
displayed in Table 3. Age (P < 0.01), education (P = 0.05),
marital status (P = 0.01), BMI (P < 0.01), waist circumference
(P < 0.01), physical activity (P < 0.01) and family history of
diabetes (P = 0.04) were found to be associated with the risk
of T2DM.
Discussion
This study employed IDRS to identify the risk status of
respondents for developing T2DM and assessed the factors
associated with it. This study found a 31% prevalence of highrisk groups among the participants of Banepa municipality.
Similar findings by using the IDRS score were obtained by the
study conducted in India.3,17 However, another cross-sectional
study contradicted these results and found a 14.9% prevalence
of risk group.4 The fluctuation in results might be due to
differences in participants, who had different lifestyles and
social contexts such as rapid urbanization. The present study
was conducted in the newly emerging business hub. Similarly,
the prevalence of moderate-risk and low-risk groups were
51.4% and 17.6%, respectively. Half of the participants were
at moderate risk, to which we can predict that if the condition
remains the same, then these people will be the potential
candidates for the high-risk group. Higher prevalence (67.7%)
of moderate-risk group was shown by Arun et al.4 Whereas
Gupta et al found similar results with 50.3% of participants at
moderate risk and 18.5% at low risk for T2DM.17 Both of these
studies had the highest number of participants of age group
35-49, similar to this study.
The analysis showed a strong association between age
and risk of T2DM and the risk increases with age. Positive
association of age with diabetes was shown by different
studies in Nepal.18-20 Increasing life expectancy in addition
to increasing obesity and a sedentary lifestyle might lead
to a higher risk of T2DM. Likewise, this study found as
educational level increases, the risk of having disease also
increases. Higher education is usually linked with more table
work leading to less physical activity which makes them
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Table 1. Demographic characteristics of the respondents (n = 245)
Variables

No.

Table 2. Indian Diabetes Risk Score (IDRS) of the respondents (n=245)
Percent

Age
Mean ± SD

Variables

No.

Percent

<35

73

29.8

35-49

108

44.1

≥50 years

64

26.1

Age
42.57± 12.3

Sex
Male

162

66.1

Female

83

33.9

Waist <80 cm (female), <90 cm (male)

111

45.3

Brahmin

44

18.0

Waist ≥80-89 cm (female), ≥90-99 cm (male)

78

31.8

Chhetri

23

9.4

Waist ≥90 cm (female), ≥100 cm (male)

56

22.9

Ethnicity

Janajati

Waist circumference

Physical activity

177

72.2

1

0.4

Regular vigorous exercise or strenuous (manual) activities
at home/work

22

9

Unmarried

30

12.2

Regular moderate exercise or moderate physical activity at
home/work

84

34.3

Married

215

87.8

Regular mild exercise or mild physical activity at home/
work

90

36.7

118

48.2

No exercise and/or sedentary activities at home/work

49

20.0

No diabetes in parents

181

73.9

One parent is diabetic

55

22.4

Both parents are diabetic

9

3.7

Low-risk groups (<30)

43

17.6

Moderate risk groups (30-60)

126

51.4

High-risk groups (≥60)

76

31.0

Dalit
Marital status

Family type
Nuclear
Joint

127

51.8

Educational status
Illiterate

17

6.9

Literate

17

6.9

Primary

25

10.2

Secondary

146

59.6

University education

40

16.3

Employment status
Unemployed

7

2.9

Business

135

55.1

Service

25

10.2

Housemakers

30

12.2

Students

3

1.2

Agriculture

45

18.4

Socio-economic status
Below poverty line

16

6.5

Above the poverty line

229

93.5

No

187

76.3

Regularly

38

15.5

Occasionally

20

8.2

1-5

25

43.1

6-10

16

27.6

11-15

4

6.9

>15

13

22.4

145

59.2

Smoking status

No. of cigarettes per day

Alcohol consumption
No
Regularly

9

3.7

91

37.1

Sealed pack

65

65

Home made

35

35

More than 5 g

163

66.5

Less than 5 g

82

33.5

Occasionally
Type of alcohol

Salt consumption

BMI score of the respondent
Underweight

2

0.8

Normal weight

144

58.8

Overweight

83

33.9

Obese

16

6.5

Family history of diabetes

Classification of risk of participants

susceptible to T2DM, as business was the occupation of the
majority of the participants of this study. In contrast with this
result, other studies showed an inverse relationship between
educational level and T2DM.21,22 A strong association was
observed between marital status and the risk of diabetes
by this study. This result was contradicted by the studies
conducted in Iran.21,23,24 BMI was highly associated with the
risk of T2DM. The relation between BMI and risk of diabetes
was demonstrated by Vaidya et al,25 Pandya et al26 and
Gupta et al.17 Both insulin resistance and defective insulin
secretion are most often seen among obese people, leading
toward the occurrence of diabetes. The relation between
diabetes and obesity is so strong, the term ‘diabesity’ has been
introduced.27 Similarly, this study found a relation between
waist circumference and risk of T2DM. By increasing waist
circumference, obesity also increases and this relationship is
supported by Pandya et al26 and Patil et al.3 Our study found
a strong association between physical activity and risk of
T2DM. Those living a sedentary lifestyle are at higher risk. A
study from Iran found a decreased risk of T2DM among nonobese and those having enough exercise.28 Increased physical
activity helps to lose weight which results in decreasing the
risk of T2DM. Association was found between family history
of T2DM with risk status and the relation was supported by
different studies.29-31 however, this finding is in contrast with
that of the study conducted in India.3 Given that culture for
screening for T2DM in Nepal has been developed in recent
years only, the study participants might not be aware of the
status of the disease of their parents. Similarly, a relation
between a sedentary lifestyle and the risk of diabetes has been
demonstrated by different studies.32,33 This result suggests that
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Table 3. Association Between Risk Factors and Risk of Type 2 Diabetes
Classification of Risk Status
Variables

Low Risk (IDRS <30), n=43
(17.6%)

Moderate Risk (IDRS 30 to <60),
n=126 (51.4%)

High Risk (IDRS ≥ 60),
n=76 (31.0%)

P Value

Age
<35

36 (49.3%)

34 (46.6%)

3 (4.1%)

35-49

4 (3.7%)

63 (58.3%)

41 (38.0%)

≥50

2 (3.1%)

30 (46.9%)

32 (50.0%)

Male

27 (16.7%)

84 (51.9%)

51 (31.5%)

Female

15 (18.1%)

43 (51.8%)

25 (30.15)
12 (70.6%)

<0.01*

Sex
0.95

Education
Illiterate

1 (5.9%)

4 (23.5%)

Literate

1 (5.9%)

11 (64.7%)

5 (29.4%)

Primary

3 (12.0%)

11 (44.0%)

11 (44.0%)

Secondary

26 (17.8%)

79 (54.1%)

41 (28.1%)

University education

11 (27.5%)

22 (55.0%)

7 (17.5%)

0.05*

Marital status
Unmarried

12 (40.0%)

14 (46.7%)

4 (13.3%)

Married

30 (14.0%)

113 (52.6%)

72 (33.5%)

Nuclear

20 (16.9%)

61 (51.7%)

37 (31.4%)

Joint

22 (17.3%)

66 (52.0%)

39 (30.7%)

0.01*

Family type
0.99

Employment status
Unemployed

0 (0.0%)

4 (57.1%)

3 (42.9%)

Business

20 (14.8%)

66 (48.9%)

49 (36.3%)

Service

7 (28.0%)

16 (64.0%)

2 (8.0%)

House makers

5 (16.7%)

14 (46.7%)

11 (36.7%)

Students

1 (33.1%)

2 (66.7%)

0 (0.0%)

Agriculture

9 (20.0%)

25 (55.6%)

11 (24.4%)

0.22

Socio-economic status
Below poverty line

1 (6.3%)

12 (75.0%)

3 (18.8%)

Above poverty line

41 (17.9%)

115 (50.2%)

73 (31.9%)

0.15

Smoking status
No

38 (20.3%)

94 (50.3%)

55 (29.4%)

Regularly

2 (5.3%)

23 (60.5%)

13 (34.2%)

Occasionally

2 (10.0%)

10 (50.0%)

8 (40.0%)

31 (21.4%)

73 (50.3%)

41 (28.3%)

0 (0.0%)

4 (44.4%)

5 (55.6%)

11 (12.1%)

50 (54.9%)

30 (33.0%)

More than 5 g

30 (18.4%)

81 (49.7%)

52 (31.9%)

Less than 5 g

12 (14.6%)

46 (56.1%)

24 (29.3%)

0.17

Alcohol consumption
No
Regularly
Occasionally

0.13

Salt consumption
0.60

BMI
Underweight

1 (50.0%)

1 (50.0%)

0 (0.0%)

Normal weight

39 (27.1%)

85 (59.0%)

20 (13.9%)

Overweight

2 (2.4%)

40 (48.2%)

41 (49.4%)

Obese

0 (0.0%)

1 (6.3%)

15 (93.8%)

<0.01*

Waist circumference
Waist <80 cm (female), <90 cm (male)

38 (34.2%)

65 (58.6%)

8 (7.2%)

Waist ≥80-89 cm (female), ≥90-99 cm (male)

4 (5.1%)

44 (56.4%)

30 (38.5%)

Waist ≥90 cm (female), ≥100 cm (male)

0 (0.0%)

18 (32.1%)

38 (67.9%)

Regular vigorous exercise

10 (45.5%)

10 (45.5%)

2 (9.1%)

Regular moderate exercise

13 (15.5%)

56 (66.7%)

15 (17.9%)

Regular mild exercise

18 (20.0%)

42 (46.7%)

30 (33.3%)

1 (2.0%)

19 (38.8%)

29 (59.2%)

No diabetes in parents

38 (21.0%)

97 (53.6%)

46 (25.4%)

One parent is diabetic

4 (7.3%)

27 (49.1%)

24 (43.6%)

Both parents are diabetic

0 (0.0%)

3 (33.3%)

6 (66.7%)

<0.01*

Physical activity

No exercise/sedentary activities

<0.01*

Family history of diabetes

34
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doing physical activities is one of the important measures
to prevent T2DM. Lower physical activity leads towards
obesity, which in turn can develop T2DM. Mechanization in
agricultural sector, as Nepal is an agricultural country, might
have reduced physical activity.
As this is a cross-sectional study, the association between
exposure and outcome variables might not be causation.
Blood glucose tests among high-risk group people could
not be done due to a lack of financial support. This study is
perhaps the first conducted in Nepal by using IDRS in order
to identify the risk of T2DM. The components of IDRS (age,
family history of diabetes, waist circumference, and physical
activity) are well-known risk factors for causing T2DM. A
large-scale study by using this kind of tool is recommended in
a community setting for early detection of risk groups so that
future complications and burden of disease can be minimized.
Conclusion
This study used IDRS to identify the risk group for T2DM.
Nearly one-third of the study participants were at high risk.
Increasing age and waist circumference and being obese
found to be significantly associated with the risk of T2DM.
A sedentary lifestyle further affects the risk of disease. Hence,
IDRS being a cost-effective tool for screening T2DM is
recommended for routine screening at the community level.
Early detection of risk groups might help for the application
of preventive measures so that further complications can be
minimized.
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What Is Already Known?
Prevalence and risk of type 2 diabetes among people of
urban areas were already known.
What This Study Adds?
By changing patterns of food intake, physical activity, and
lifestyle people of the semi-urban area are also at higher risk
of developing type 2 diabetes. An immediate preventive
and promotive actions need to be taken in order to address
the emerging health problem in low resource settings.
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