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ABSTRACT

Introduction:

Type 2 diabetes mellitus is the commonest form of diabetes affecting more than 90% of the diabetic
population worldwide. The prevalence of type 2 diabetes and its complications are increasing in
the world, including developing nations like Nepal. This study aimed to determine the association
between the lifestyle risk factors and the risk of type 2 diabetes mellitus in Nepalese population.

Methods:

This is hospital based cross sectional observational study done in the urban area of Nepal. Records
of clients coming for the general health checkup in Grande International Hospital were evaluated
in this study. Comparisons of the lifestyle factors in participants having and not having type 2
diabetes mellitus were done.

Results:

Significant associations with diagnosis of diabetes mellitus (DM) type 2 were seen in age (P <0.001),
associated hypertension (P < 0.001), dyslipidemia, family history of DM (P < 0.001), alcohol use (P
<0.001), and tobacco use (P < 0.001). Logistic regression analysis showed that the odds of having
diabetes were high in age group above 40 (OR - 6.9, Cl 3.82 — 12.47), history of hypertension (OR-
3.84,Cl 2.42 - 6.08), tobacco users (OR-2.26, Cl 1.12 — 4.53), alcohol users (OR-3.99, Cl 2.47 — 6.44),
family history of DM (OR-2.44, Cl 1.53 — 3.89), and abdominal obesity in both males (OR-3.9, CI 2
—7.4) and females (OR-9.6, Cl 3.78 — 24.35).

Conclusions:

The modifiable risk factors - obesity, smoking and alcohol use carry significant risks of developing
type 2 diabetes. These red flag signs call for urgent attention to look for and rectify the modifiable
risk factors in Nepalese population to prevent diabetes.
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Introduction Type 2 Diabetes is associated with obesity, which
is significantly seen in developing countries®.
Inappropriate life style behaviors in recent years
have increased the risk of acquiring diabetes®.
This disease also has a high degree of health and
financial burden®. It increases risk for cardiovascular
diseases’ and depression, resulting in low quality

Type 2 diabetes mellitus is the commonest form of
diabetes affecting more than 90% of the diabetic
population worldwide®. Reports show that Asian
populations with diabetes tend to have prolonged
complications?. In 2015, there were 526,000 cases
of diabetes in Nepal®.
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of life®. Proper lifestyle changes and
adequate treatment are the keys

Age-Wise Distribution

to decelerate the occurrence of the 1004
complications®. Intervention programs
for healthier lifestyle like weight 807
maintenance, regular physical activity §
and quitting smoking and alcohol are | 9 ad
the cost effective key factors to manage g e
type 2 diabetes'®!!, This study aims to | &
determine the association between the 20
lifestyle risk factors and type 2 diabetes.
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Methods

This study is a hospital based cross
sectional, observational study done in
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the urban area of Nepal. Target groups
of this study are the clients visiting the
hospital for general health checkup at a tertiary
care hospital, Grande International Hospital
Wellness Center. The medical records of the clients
evaluated between January 2014 and December
2015 were reviewed. The sample size of 250 was
calculated from the pilot study done in Wellness
Center in Grande International Hospital.

Selection of participants

Candidates were enrolled from the records of
the Wellness Center of the hospital who met the
inclusion criteria.

Inclusion Criteria:

Nepalese, aged 30 years or above seeking general
health checkup.

Exclusion Criteria:

Patients with pre-existing multiple comorbidities
like chronic heart failure, chronic liver disease,
rheumatological conditions, malignancies or
pregnancy.

Body Mass Index classification was done according
to the “Asian Criteria”*® as shown in Table 1.

Data Extraction and Analysis

Clinical and biochemical laboratory results were
taken from the patient record books. Statistical
analysis was done in SPSS version 20. Descriptive
statistics was performed followed by Chi square
test for categorical variables. Regression analysis
was performed to assess the association between
the exposure variables and risk of type 2 diabetes. p
value <0.05 was considered statistically significant.
Results
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Total of 368 people participated in the study. Age
wise distribution in the bar diagram (Figure 1)
showed that most of the participants are in age
group of 40 - <50 and 50 - <60 years. The mean age
of participant was 50 + 12.53 years.

Sociodemographic characteristics and correlates
between those who have and those who don’t have
diabetes along with p-values are shown in Table 2.
A significant association was observed between the
groups with regards to age.

In 368 participants, 45.65% were females.
Genderwise, 57.6% of diabetic and 51.1 % of non-
diabetic were males. The association between the
gender groups was not significant (p = 0.2) (Table
2).

Body Mass Index (BMI) calculation showed that
nearly 52% of the participants were pre-obese

according to “Asian Criteria” for BMI and nearly
20% were obese as shown in the Table 1.

Table 1: Asian Criteria for Classification of BMI of
the clients evaluated.

78

Status BMI (kg/m?) q::\-cy Pi;cgeen-
Underweight <18.5 3 0.82
Normal 18.5-229 40 10.87
Overweight 23-24.9 61 16.58
Pre-Obese 25-29.9 191 51.90
Obese 230 73 19.84

Total: 368 100.00
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Overweight or Obesity was present in 92.9% of
diabetics and in 83.7% of non-diabetics. Statistically
significant association was seen between the
groups (P = 0.006) (Table 2).

Abdominal obesity was assessed by waist
circumference. In males, mean waist circumference
was 93.55 +8.3 cm and in females, it was
89.57+11.60 cm. Abdominal obesity was more
prevalent in females (72.6% vs 67.5%).

Regarding history of comorbidities, 35.33% of
participants had history of hypertension and
22.01% had history of dyslipidemia. Comparing the
groups regarding associated comorbid conditions,
50% of the diabetics had hypertension whereas
only 20.7% had hypertension in non-diabetic
group. There was statistically significant association
between the groups regarding associated
hypertension (P < 0.001). Dyslipidemia was present
in 32.6% of diabetics and 11.4% of non-diabetics.
Highly significant association was seen between
the groups (P <0.001) (Table 2).

Diabetes in first degree relatives was seen in
29.08% of all participants (38% of diabetics and
20.1% of non-diabetics). Result showed statistically
significant association with regards to family history
of diabetes in 1% degree relatives (P < 0.001) (Table
2). Nearly 11% of participants were found to use
tobacco products (smoking or chewing) and 31.52%

reported drinking alcohol. History of tobacco use
(smoking or chewing tobacco) was present in 14.7%
of diabetics and 7.1% of non-diabetics. Statistically
significant association was seen between the
groups (P = 0.019). History of alcohol use was
present in 45.7% of diabetics and 17.4% of non-
diabetics. Highly significant association was also
seen between the groups regarding alcohol use (P
<0.001).

Physical activity was divided into light (doing daily
activity) and moderate (doing aerobic activity at
least half hour per day). Most of the participants
did only light physical activities (73.37%). In non-
diabetics group, light activity was done by 76.6% and
in diabetics group 70.1% did the light activity. There
was no significant association between the groups
with regards to physical activities (P = 0.157) (Table
2). Regarding occupation, 32.6% were involved in
jobs, 24% were involved in business. Fifty percent
of female participants were housewives.

The sample statistics were analyzed using the binary
logistic regression model. The results of odds ratio,
p-value and confidence intervals are shown in the
Table 3.Analysis of age category showed that the
odds of having type 2 diabetes in ‘above 40’ group
is 6.9 compared to below 40 age group. Regarding
gender, males have higher odds of having diabetes
than females.

Table 2: Sociodemographic Characteristics and other correlates between cases and controls

Characteristics Group Diabetics Non-diabetics Total p-value
e | w [
QESERE :;)ot/(;i(()) 17131 11668 28799 <0.001
L ) 2Uspot: ni(z)rge 135(11 11731 34235 0.006
Hypertension \l(\lecj g; 13486 ;:(8) <0.001
Dyslipidemia T\lej 16204 12613 28817 <0.001
Tobacco Use \I(\lecj 12577 11731 34208 0.019
Alcohol T\leos 18040 13522 ;;g <0.001
Physical Activity M;Lgehrtate ?31 15259 29780 0.157
Family history of Diabetes \l(\lecj 171(21 13477 ;gi <0.001
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Hypertension is seen to be a statistically significant
factor. The odds of having diabetes in people with
history of hypertension is 3.84 compared to those
without history of hypertension (Cl = 2.42 — 6.08)
(Table 3). People who use tobacco, the odds of
having diabetes is 2.26 times than people who don’t
use tobacco and is statistically significant (Cl = 1.12 —
4.53). Alcohol use was also found to be a significant
factor with the odds of 3.99 times (Cl = 2.47 — 6.44).

In the physical activity category, although the
association between the groups is not statistically
significant, the odds of having diabetes is 1.4 times
more in people doing light exercise than the group
doing moderate intensity exercises (Cl = 0.87 —
2.22) (Table 3). Though overweight and obesity are
not found to be significant factors, results show
that as the weight increases, the risk of diabetes
also increases. In overweight group the odds of
having diabetes is 1.9 (Cl 0.04 — 6) where as in
pre-obese and obese group the odds of having

diabetes is 2.29 (Cl 0.038 — 5). The odds of having
diabetes is 3.9 (Cl 2 — 7.4) in males, and 9.6 (Cl
3.78 — 24.35) in females when abdominal obesity is
taken into account (Table 3). Having a family history
of diabetes has higher odds of having diabetes than
without the family history (OR 2.44; Cl 1.53 —3.89).

Comparing the occupation, the odds of having
diabetes in clients in business, housewives and
jobholders is low compared to those who don’t
do any occupation, odds ratio 0.47, 0.48 and 0.23
respectively (Table 3).

Discussion

The prevalence of Type 2 Diabetes and its
complications is increasing and is one of the most
important preventable health burdens in the
world. Modifiable risk factors like weight, smoking,
alcohol, physical activity, and hypertension were
analyzed in this study. The results showed that the
group above 40 years of age has higher odds of

Table 3: Distribution of variables: Binary Logistic Regression Analysis

Characteristics Category Odds Ratio (OR) | Confidence Interval (Cl)
Upto 40 1
Age (years) Above 40 6.9 3.82-12.47
Female 1
Gender Male 13 0.86—1.96
<18.5 1
18.6 -22.9 0.857 0.07-10.37
BMI (Asian Criteria) 23-24.9 1.935 0.16 —22.48
25-29.9 2.292 0.20-25.70
30 or more 2.294 0.19-26.42
Waist Circumference Upto 90 cm 1
(Male) More than 90 cm 3.9 2-7.4
Waist Circumference Upto 80 cm 1
(Female) More than 80 cm 9.6 3.78-24.35
No 1
Occupation Business 0.473 0.24-0.9
P Housewife 0.487 0.25-0.93
Jobholder 0.238 0.12-0.44
. . No 1
History of Hypertension Yes 384 242 -6.08
No 1
Tobacco Use Yes 2.26 1.12-4.53
No 1
Alcohol Use Yes 3.99 2.47 - 6.44
. .. Moderate 1
Physical Activity Light 1.4 0.87-2.22
Family History of Diabetes Mellitus No L
y Y Yes 2.44 1.53-3.89
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having diabetes. The finding is similar to the result
of the study done by Balakrishnan et al.! which
showed that the group above 50 years of age had
five fold chance to get diabetes when compared to
those of the 20-30 age group. Another study donein
rural India by Barik et al. in 2016 also demonstrated
that the probability of diabetes is higher as the age
advances®. Similarly, another study done in Guilin,
China by Zou et al. found that the incidence of type
2 diabetes was significantly higher in participants
aged >51.5 years (9.5%) compared to participants
aged <51.5 years (2.1%). In addition to Chinese
population, the people in USA and Africa also show
similar trend that advanced age is a risk factor for
type 2 diabetes, and that the prevalence of type
2 diabetes increases with age®. In the study done
by Papier et al. from Thailand, the age-sex specific
cumulative incidences of diabetes between 2005
and 2013 were analyzed. The study showed that
the incidence rose with age for both sexes, almost
exponentially for men from age 50 years®.

The odds of having diabetes is 2.29 with overweight
or obesity. In the presence of abdominal obesity,
the odds are even higher. In males with abdominal
obesity, the odds of having diabetes is 3.9 whereas
in females it is 9.6 (nearly 3 times higher than in the
males). Findings in this study is similar to various
studies done in different countries like Thailand
in which type 2 diabetes increased significantly
for both sexes with increasing BMI**. Similarly in
Tanzania, overweight or obesity status had an
independent prevalence risk ratio for glucose
impairment (2.16; 95% ClI 1.39-3.36)'?. Another
study in India showed that compared to people with
normal body mass index, overweight/obese people
are more prone to being diagnosed with diabetes
(B: 0.388; 95% Cl 0.147 to 0.628)*. Two studies
done in China showed that overweight or obesity is
one of the major risk factors for type 2 diabetes’8,
A study done in contemporary population of the
Framingham Study showed that the risk of type
2 diabetes increased significantly with increase in
obese-years. Body mass index (BMI) was multiplied
by the number of years lived with obesity at that
BMI to define the number of obese-years?.

The odds of having diabetes is 1.4 times more in
participants doing light exercise as compared to
people doing moderate exercise. The study done
in Nepal by Vaidya et al.?* in 2014 showed that
the participants with diabetes had increased odds
for less physical activity as compared to the non-
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diabetics. Another study done in Peru in 2016
also showed that the people doing moderate or
high physical activity had lower risk of having
diabetes?!. The study done in China showed that
the participants who are physically active 5-7 days
per week are at low risk of developing pre-diabetes
as compared to those who had physical activity less
than 1 day per week?’.

Regarding tobacco use, this study showed the
odds of having diabetes is high in those who use
tobacco. This finding is consistent with the results
of study done in India which showed the odds of
having diabetes is 2.49 times high in the tobacco
users and similar findings was also seen in the study
done by Kawakami et al. which showed that the risk
of developing type 2 diabetes is 3.27 times higher
in those smokers who used 16 — 26 cigarettes per
day as compared to non-smokers® 2. Another
lifestyle factor, Alcohol use was also found to be the
significant factor in this study which is in contrast
to the findings that were seen in other developing
countries. The odds of having diabetes in people
who use alcohol was 3.99 times. The finding is
in contrast with the study done by Stanifer et al.
in 2016 which showed that the individuals with
glucose impairment were less likely to be consuming
alcohol*?. The study done by Bernabé-Ortiz et al.
also didn’t show the significant difference regarding
alcohol as a risk of type 2 diabetes?'. Another study
done in rural India by Barik et al. also didn’t show
the significant association as a risk factor for type
2 diabetes®. But results of this study is consistent
with the study done in Thailand in which increased
risk of type 2 diabetes was observed among men
who consumed alcohol regularly®.

Regarding comorbidities, Hypertension is one of
the strong and independent risk factors for diabetes
mellitus. In this study, the odds of having diabetes in
people with a history of hypertension are 3.84 times
more as compared to the people without history of
hypertension. The findings are similar to the study
done across the world. The study done by Stanifer
et al. in Tanzania also observed high prevalence
of hypertension in adults with diabetes®. A cross-
sectional study done by Zou et al. in Guilin, China
also showed that hypertension was one of the
significant influencing factors for type 2 diabetes®®.
The study comparing the cardiovascular disease
risk factors in diabetic and non-diabetic subjects
in Iran found that the subjects with diabetes had
higher systolic and diastolic blood pressure?.
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Family history of diabetes is another strong risk
factor for acquiring diabetes. This study showed
that the participants having family history of
diabetes had higher odds of having diabetes as
compared to those who don’t have family history of
diabetes (OR 2.44; Cl 1.53 —3.89). The study result s
similar to that of the study done in other countries.
In India, a study done in North Kerala observed
that the participants with family history of type 2
diabetes had 3.09 fold greater chance of getting the
disease!. Another study done in Punjab by Tripathy
et al. also found that positive family history had 1.4
time more odds of having diabetes?®.

Conclusions

Increasing prevalence of type 2 diabetes is already
stretching scarce resources in developing countries
like Nepal where communicable diseases are major
burden of public health system. The modifiable risk
factors - obesity, smoking and alcohol use carry
significant risks of developing type 2 diabetes.
These red flag signs call for urgent attention to
look for and rectify the modifiable risk factors in
Nepalese population to prevent diabetes.
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