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Linkage between Behavioural and Physiological Risk Factors with
Type 2 Diabetes Mellitus in Rural Varanasi, India
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ABSTRACT \

Introduction: Diabetes is an important public health problem,
one of our priority non communicable diseases (NCDs)
targeted for action by world leaders. Both the number of cases
and the prevalence of diabetes have been steadily increasing
over the past few decades. The global prevalence of diabetes
has nearly doubled in year 2014 since 1980, rising from 4.7%
to 8.5% in the adult population. Study objective was to find
out risk factors for Type 2 Diabetes Mellitus among 40 year
and above in rural areas of Varanasi.

Material and methods: A community based cross sectional
study was conducted in rural areas of Varanasi covering 40
year and above. WHO, STEP approach was used for data
collection in this study. RBS and FBS blood sugar measured
and diagnosis was confirmed by WHO criteria. %> test was
applied to find significant association.

Results: The mean +SD age of the study subject was
55.19+411.92 years. The prevalence of smoking, alcohol
intake, fruits consumption, vegetables consumption and
physical activity was 18.3%, 22.7%, 48.1%, 99.8% and 28.8%
respectively. The overall prevalence of diabetes was 6.1%.
The prevalence of overweight and obesity was found 15.5%
and 32.5% respectively, while prevalence of hypertension was
29%.

Conclusion: Study showed that the association between
physiological risk factors such as obesity and hypertension
with diabetes was statistically significant (p<0.05), while
behavioural risk factors mentioned above were not statistically
significant (p>0.05).

Keywords: NCD, Block, Grampanchayt, RBS

\_

INTRODUCTION

Diabetes is one of the largest global health emergencies of
the 21% century. Worldwide, the prevalence of chronic, non
communicable diseases is increasing at an alarming rate.
About 18 million people die every year from cardiovascular
disease, for which diabetes and hypertension are major
predisposing factors.! According to International Diabetes
Federation (IDF), an umbrella organization of diabetes
associations in 160 countries. IDF, 2015 reports says that
world has 415 million diabetics with 215 million males
and 200 million females, besides 318 million with impaired
glucose tolerance. India has 69.2 million diabetic persons.
The prevalence of diabetes 8.7% is second largest prevalence
after China.?> Diabetes is a serious, chronic disease that
occurs either when the pancreas does not produce enough
insulin (a hormone that regulates blood sugar, or glucose), or
when the body cannot effectively use the insulin it produces.’
Diabetes is an important public health problem, one of our

priority is non communicable diseases (NCDs) targeted for
action by world leaders. Both the number of cases and the
prevalence of diabetes have been steadily increasing over
the past few decades.*> Globally, an estimated 422 million
adults were living with diabetes in 2014, compared to 108
million in 1980. The global prevalence (age-standardized)
of diabetes has nearly doubled since 1980, rising from 4.7%
to 8.5% in the adult population. This reflects an increase in
associated risk factors such as behavioural and physiological.
Over the past decade, diabetes prevalence has risen faster
in low and middle-income countries than in high-income
countries.® Diabetes caused 1.5 million deaths in 2012.
Higher-than-optimal blood glucose caused an additional
2.2 million deaths, by increasing the risks of cardiovascular
and other diseases. Forty-three percent of these 3.7 million
deaths occur before the age of 70 years. The percentage of
deaths attributable to high blood glucose or diabetes that
occurs prior to age 70 is higher in low- and middle-income
countries than in high-income countries.” According to the
Indian Heart Association, India is projected to be home to
109 million individuals with diabetes by 2035.% A study by
the American Diabetes Association reports that India will see
the greatest increase in people diagnosed with diabetes by
2030.° The high incidence is attributed to a combination of
genetic susceptibility plus adoption of a high-calorie, low-
activity lifestyle by India's growing middle class.' Keeping
this view present study was conducted to find the prevalence
of both behavioural and physiological risk factors of diabetes
and their association with diabetes in Rural Areas of Varanasi
District, Uttar Pradesh, India.

MATERIAL AND METHODS

This was a community based cross-sectional study conducted
in two blocks namely Cholapur and Sewapuri of Varanasi.
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All population aged 40 years and above of both genders
were included in this study. According to Census 2011, the
population of the Varanasi District is 36, 76,841, of which
male and female are 19, 21,857 and 17, 54,984 respectively.
The total population 40 year and above is approximately
27.4%. Out of which male and female are 26.7% and 28.0%
respectively.!! Considering lowest prevalence of diabetes
12.7%, design effect 1.5 and 10% non-response rate the
total sample size was calculated 1955 but it rounded off
2000. Interview schedule was used to collect the baseline
data. Ethical approval was taken from Institute Ethical
Committee. Information was collected in step manner after
taking written consent of participants. Accu-check active
glucometer was used to measure blood sugar level. At
initial level random blood sugar was taken and diabetes was
confirmed after fasting capillary blood testing. Participants
were informed one day before taking blood sample in next
day. A person is defined, as diabetic if she/he is taking insulin

or any oral hypoglycaemic drug or with a fasting capillary
blood glucose concentration >126 mg/dl). 144 respondents
were denied to participate further in the study at the stage of
fasting blood sugar test. So that further data was collected on
1856 individuals instead of 2000. OMRON digital arm blood
pressure monitor hbp-1100 was used for blood pressure
measurement. The mean value of the 2 and 3" measurement
was used for the analysis. Hypertension was defined as blood
pressure >140/90 mmHg. OMRON digital body weight scale
(HN-283) was used for weight measurement and Stadiometer
was used for height measurement. BG Prasad classification
was used to classify respondents in different economic status
(Revised for 2018).!2 Overweight and obesity is assessed by
measuring body mass index (BMI)."* The statistical analyses
were carried out, using SPSS software (trial version 22.0).
Frequency tables, cross-tables and correlation analysis were
done to analyze the data.

RESULTS

. — o,
Zagzl?;liiars) | (N=1856) | (%) Demographic  characteristics of study subject:
2049 75 364 Demographic characteristics of any population are strong
50-59 454 245 determinants of the well-being of that population; hence,
60-69 43 238 it is essential to review background characteristics of a
70 584 153 population before deep analysis of other issues related to it.
Gendor As shown in [Table 1] the males and females were 39.4%
Male 731 39.4 and 60.6% respectively. The mean +SD age of the study
Female 1125 60.6 subject was 55.19+11.92 years. More than one third (36.4%)
Religion
Hindu 1765 95.1 Variables under study | No.(1856) | (%)
Muslim 91 4.9 Smoking history
Caste Smoker 340 18.3
SC/ST 440 23.7 Non smoker 1516 81.7
OBC 1061 57.2 Alcohol History
Others 355 19.1 Consume 422 22.7
Marital Status Not consume 1434 773
Married 1579 85.1 Physical Activity
Others (Unmarried/Divorced/Widow/ 277 14.9 Active 534 28.8
Widower/Separated) Non active 1322 71.2
Education History of Fruit consumption
Illiterate 1125 60.6 Consume 893 48.1
Primary and Middle 368 19.8 Not consume 963 51.9
High School and Intermediate 266 14.4 History of Vegetable consumption
Graduate and Above 97 52 Consume 1852 99.8
Occupation Not consume 4 0.2
Homemaker 886 47.7 Body Mass Index (BMI)
Unskilled Labour 675 36.4 Underweight (<18.4 kg.) 262 14.1
Skilled Labour 229 12.3 Normal (18.5-22.9 kg.) 703 37.9
Service (Govt. /Pvt.) 66 3.6 Overweight (23-24.9 kg.) 288 15.5
Type of Family Obese (>25 kg.) 603 325
Nuclear Family 549 29.6 Diabetes history
Joint Family 1307 70.4 Non diabetic 1742 93.9
Socio-economic Class of the Family Diabetic 114 6.1
Upper Class (Rs. 6574 and above) 27 1.6 Hypertension
Upper Middle Class (Rs. 3287-6573) 93 5.0 Normotensive 1317 71.0
Middle Class (Rs. 1972-3286) 159 8.6 Hypertensive 539 29.0
Lower Middle Class (Rs. 986-1971) 609 32.6 DM*: Diabetes Mellitus
Lower Class (Rs. 985 and Below) 968 52.2 Table-2: Prevalence of behavioural and physiological risk

Table-1: Demographic characteristics of study subject factors of study subject
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Variables Total (1856) Diabetic status p value
Diabetic Non diabetic
No. % No. %

Age (in Years) 0.004
40-49 675 27 4.0 648 96.0

50-59 454 37 8.1 417 91.9

60-69 443 37 8.4 406 91.6

>70 284 13 4.6 271 95.4

Gender 0.001
Male 771 62 8.5 669 91.5

Female 1125 52 4.6 1073 95.4

Caste 0.014
SC/ST 440 28 6.4 412 93.6

OBCs 1061 53 5.0 1008 95.0

Others 365 33 9.3 322 90.7

Religion 0.280
Hindu 1756 106 6.0 1659 94.0

Muslim 91 8 8.8 83 91.2

Socio Economic status (SES) 0.001
Upper 120 17 14.2 103 85.8

Middle 159 13 8.2 146 91.8

Lower 1577 84 53 1493 94.7

Currently smoking 0.977
Smoker 340 21 6.2 319 93.8

Non smoker 1516 93 6.1 1423 93.9

Alcohol consumption 0.241
Alcoholic 422 31 7.3 391 92.7

Non alcoholic 1434 83 5.8 1351 94.2

Fruit consumption 0.167
Consume 893 62 6.9 831 93.1

Not consume 963 52 5.4 911 94.6

Physical activity 0.216
Active 534 27 5.1 507 94.9

Not active 1322 77 6.6 1535 93.4

BMI 0.05
Underweight 262 8 3.1 254 96.9

Normal 703 26 3.7 677 96.3

Overweight 288 23 8.0 265 92.0

obese 603 57 9.5 546 90.5

Systolic Blood Pressure 0.05
Non hypertensive 1317 62 4.7 1255 953

Hypertensive 539 52 9.6 487 90.4

Diastolic Blood Pressure 0.03
Non hypertensive 1588 90 5.7 1498 94.3

Hypertensive 268 24 9.0 244 91.0

Table-3: Association of behavioural and physiological risk factors with diabetic status

participants belonged to the age group 40-49 years, while
15.3% were in age groups 70 years and above. Majority of
the respondents were from Hindu religion (95.1%). More
than half of respondents were from Other Backward Caste
(OBC) 57.2%. Out of total, 85.1% study subjects were
currently married and 14.9% were unmarried/divorced/
widow/widower/separated. Only 20% respondents were
educated up to high school and above, while 60% of total
respondents were illiterate. Nearly half of the respondents
were from labour occupation (48.7%). Half of respondents
were belonged to low socio economic status.

Behavioural and Physiological risk factors of study
subject: There are number risk factors for diabetes.
Smoking, alcohol intake, unhealthy dietary habits,
physical inactivity and history of diabetes, hypertension,
overweight and obesity are behavioural and physiological
risk factors respectively. In present study these factors were
also measured along with other socio-economic factors.
Overweight and obesity was assessed by BMI. [Table 2:]
shows that the prevalence of smoking, alcohol intake,
fruits consumption, vegetables consumption and physical
activity was 18.3%, 22.7%, and 48.1%, 99.8% and 28.8%
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respectively. The overall prevalence of diabetes was 6.1%.
The prevalence of overweight and obesity was found 15.5%
and 32.5% respectively, while prevalence of hypertension
was 29%. As shown in [Table 3:] there was statistical
association between BMI and hypertension with diabetes.
(p<0.05), however no such relation was established between
smoking, alcohol intake, fruits consumptions and physical
activity with diabetes(p>0.05).

DISCUSSION

Present study shows that the prevalence of diabetes was
6.1%. Out of this 54.4% and 45.6% were males and
females respectively. Muninarayana et al, 2010 reported the
prevalence of type 2 DM in rural Tamaka, Kolar 10%, of
this 71% and 29% were males and females respectively.'
It is higher but males were more diabetic than females and
same pattern with present study. Another study conducted by
Jangra et al, in rural blocks of district Rohtak also reported
higher prevalence of diabetes (9.2%)."* Ghopade et al, 2013
reported 5.8% prevalence in his study.'® Approximately
similar finding is found in present study (6.1%). Prevalence
increases with increasing age in both males and females.
Bharti et al, 2011 reported higher prevalence 14.2% in
persons aged >50 years than in persons aged between 20
and 49 years, the difference was statistically significant.'”
Study reveals that smokers, alcoholics, physically inactive
and those who do not consume fruits were more diabetic
than those who were non smoker, non alcoholic, physically
active and consume fruits. Ramchandran et al 2004, WHO
NCD Global status report 2014, Kanungo et al, 2016
found the prevalence of diabetes 6.36%, 8.5% and 6.06%
respectively.'®1%2 Little et al, found the overall prevalence of
diabetes and prediabetes as 10.8% and 9.5% respectively.?!
The present finding shows that overweight/ obesity increases
the risk of diabetes as compared to normal BMI. Barik et
al, 2016 reported that the people having decreasing level
of physical activity are more likely to be diagnosed with
diabetes.?

CONCLUSION

In present study diabetes was found to be statistically
significant with physiological risk factors such as overweight
and obesity and hypertension (p<0.05), but behavioural
risk factors was not significantly associated with diabetes
(p>0.05), although they were more prone for diabetes.
Hence focused should be given on life style modification
specially 40 year and above along with early detection and
full treatment of hypertension.

Acknowledge: I would also like to knowledge all participants
and interviewers.
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