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ABSTRACT
Background: Diabetes Mellitus is a chronic metabolic
disorder, and has become major cause of disease burden
worldwide. Type 2 Diabetes is a preventable disease and its
pre-screening can be of great help in preventing the disease.
Aims & Objectives: To find the prevalence of undiagnosed
cases of type II Diabetes Mellitus in Reproductive age group
females of Rural and Urban area of Moradabad District. To find
the association of waist hip ratio and type II Diabetes Mellitus
in Reproductive age group.
Materials and Methods: A cross- sectional study was
conducted among 800 Reproductive age group females, in
Urban and Rural Moradabad., over a period of 1 year. Study
was conducted using a structured and pretested questionnaire.
Statistical analysis was done using MS Excel sheets.
Results: Association of Waist hip ratio with diabetes: 13(25%)
of diabetic female had waist hip ratio >0.85. followed by
75(76.54%) prediabtic female with waist hip ratio <0.85. waist
hip ratio had very significant association with diabetes.

INTRODUCTION
Physicians and scientist have been working on the chronic
condition known as diabetes since ages. Since the very origin of
this disease along with the research of various medicines, many
researchers have played important role. In 1552 BC first symptom
of diabetes was diagnosed.1 When an Egyptian physician whose
name was Hesy-Ra, first noticed urination and emaciation. Also at
the same time, ancient scientist noted that ants were attracted to
the person with sweet urine.
According to the latest data globally around 445 million people are
suffering from diabetes. Prevalence of the diabetes is increasing
rapidly as the people are progressing more towards sedentary
lifestyle, according to the previous data of 2013 less number 330
million people were found suffering from diabetes. This number
will rise by double by the year 2030. Globally 80-90% cases are of
type 2 diabetes mellitus. There is a rapid risk in the cases of
diabetes is seen due to the change in risk factors association of
diabetes.2 According to the report of Indian Heart Association in
the year 2035 India will become the leading country with 109
million individuals with diabetes mellitus. Research by American
association also proves the same. This rapid rise is due to dietary
changes, increase in the intake of high calorie diet, low activity
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Conclusion: A significant number of female with High waist
hip ratio were found diabetic and Pre diabetic, thus waist hip
ratio is a good predictor of Diabetes Mellitus type 2.
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lifestyle which is mainly found in the middle class of the Indian
population.3
As the prevalence of Diabetes Mellitus is rising vary rapidly in
India therefore we need an effective tool/predictor that can be
used as prescreening tool for diagnosing the disease and for
decreasing its burden from the community.4 In our study we are
using Waist Hip Ratio as a predictor for type 2 Diabetes Mellitus
which is found to be its important risk factor.
AIMS AND OBJECTIVES
▪ To find the prevalence of undiagnosed cases of type II
Diabetes Mellitus in Reproductive age group females of
Rural and Urban area of Moradabad District.
▪ To find the association between waist hip ratio and type
II Diabetes Mellitus in Reproductive age group females.
MATERIALS AND METHODS
Study Type
The present study was a cross- sectional study conducted at
Rural and Urban health centre of Teerthanker Mahaveer Medical
College, Moradabad.
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Study Area
The study was carried out in the Urban and Rural field practice
area of Department of Community Medicine, Teerthanker
Mahaveer Medical College and Research Centre Moradabad. The
total number of villages in rural area is 29 with population of
30,278 and total number of households is 5506. In urban area the
population is 24,006 distributed across 23 mohallah.
Study Duration
The study has been conducted from Jan 2016 to July 2017. The
data collection from field was done from January 2016 to
December 2016. Subsequently the collected information was
compiled, analyzed and thesis prepared by July 2017.
Sample Size
This sample of 800 women of 15-49 year age group will be taken
from the mohallas and villages of urban and rural areas coming
under the respective training centers of the Department of
Community Medicine, Teerthanker Mahaveer Medical College and
Research Centre, Moradabad. The sample was collected from
each area according to PPS (Population Proportionate to Size)
technique and random sampling.
Inclusion Criteria: Reproductive age group female from age 15 49years not diagnosed or treated for diabetes mellitus type II
earlier.
Exclusion Criteria: Female not in the reproductive age group,
female who did not gave consent, female diagnosed with diabetes
mellitus earlier or taking treatment for Diabetes mellitus.
Sampling Technique
A multistage sampling design with random approach has been
used.
First Stage: Selection of Primary Sampling Units (PSUs): All
villages and mohallas in the field practice area constitutes as
PSU. The urban PSU comprised of 23 mohallas and rural PSU
comprised of 29 Villages. The population of each of the selected
PSU was obtained from the annual census maintained in the
Community Medicine department of Teerthanker Mahaveer
Medical College and Research Centre, Moradabad. Based on the
population size using probability proportional to population size
(PPS) technique the required number of households from PSU to
be included in the study was calculated.
Second Stage: Selection of Households: The department
maintains a list of all households in the field practice area. Each
household has been designated a serial number. The required
numbers of household from each PSU were selected using simple
random technique. The serial numbers of the houses were allotted
random numbers generated online. These random numbers were
then selected randomly till the required sample size was reached
from each primary sampling unit.
Third Stage: Selection of Population Sample: After selection of
household it was verified whether the household has a
reproductive age group female (15-49yrs). If any such female was
found then after obtaining informed consent the structured
questionnaire was administered. If more than one such female
was found one female was selected randomly. If no such female
was found, then the investigator moved to the next pre-selected
household. This process was continued till the required sample
size was fulfilled.
Ethical Approval
The study was examined and cleared by Institutional Review
Board and Institutional Ethical Committee.
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Data Collection Procedure
Reproductive age group female from each selected household
was interviewed using pre-tested schedule on a one to one basis.
Each individual reproductive age group female was examined for
random blood sugar (RBS) using Glucometer (Accu-Chek). After
recording RBS, individuals were divided in 2 categories- 1. Non
diabetic group 2. Pre- Diabetic group or Diabetic (not diagnosed
with Diabetes Previously) Based on the result the subjects and
were further divided into Pre- Diabetic and Diabetic group. Then
the Waist Hip Ratio of the study subjects was measured using the
standard technique.
Data Analysis
Data was analyzed with the help of statistical software for social
sciences (SPSS) V20.0 and presented using descriptive statistics
means, proportion, and percentages), chi-square test.. The
strength of association was estimated by calculating the odds ratio
(OR) with the 95% CI. P value of <0.005 was considered statically
significant and data was presented in the form of tables, and
figures wherever necessary.
RESULTS
The Socio Demographic Details of the Study Participants
Total 800 reproductive age group females of age group 15-45
years (mean age =25.35) years, standard deviation of age =3.51
were taken in the study. Maximum number of female belong to 2635 yrs of age 346 (43.25%), followed by 284 (35.5%) females from
15-25yrs of age group. Majority of females belong to Gen/OBC
category 653 (81.62%), with 511 (63.87%) belonging to Hindu
religion, and most of the study subjects (46.5%) are educated up
to intermediate. On the basis of occupation majority of the females
371 (46.37%) are housewives and only 38 (4.75%) are
Professional/Teachers. Out of total reproductive age group
females only 2.63% had family history of Diabetes in both parents.
Waist Hip Ratio and Diabetes.
Association of Waist hip ratio with diabetes: 13 (25%) of diabetic
female had waist hip ratio >0.85 followed by 23(23.46%) were
prediabtic. Waist hip ratio has very significant association with
diabetes. On analyzing the variation of waist hip ratio of our study
subjects with their blood sugar status it was observed that, 25% of
Diabetic female had a high Waist Hip ratio (>0.85). While 94.16%
of females with low Waist Hip ratio had no Diabetes. Waist hip
ratio, were also found with significant association with diabetes but
had lesser odds. Their odds were observed to be, 0.12, 0.48,
0.76, 1.35, 3.75 respectively.
DISCUSSION
Age
The respondents in the age group 15 to 49 yrs of age were
included the study. The population of females in different age
groups age group in our study from 15-25 yrs of age are (35.5%),
and 26-35 yrs of age female are (43.25%). Our study findings are
similar to the findings of Brambhatt et al5 with female of 15-25 yrs
age (30%). In another study by Zaman et al6 similar findings
regarding age group 26-35, (40%) females are found. In study by
Gupta et al7 (24%) female in the younger age were found. In study
by Taksande et al8 female in reproductive age were (20%). In
Patel et al9 female of younger age group were (20%). In the study
by Patil et al10 female of reproductive age group are lesser as
compare to our study (48.3%). (Table 1)
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Table1: Distribution of Reproductive age group female according to socio demographic variables (N=800)
Socio-demographic variables
Frequency
Percentage(%)
Age
15-25
284
35.5
26-35
346
43.25
36-45
170
21.25
Caste
ST/SC
147
18.38
Gen/OBC
653
81.62
Religion
Hindu
511
63.87
Muslim/Others
289
36.13
Education
Illiterate/Just literate
49
6.13
High school/Middle school
294
36.75
Intermediate
372
46.5
Gra/P.G.
85
10.62
Occupation
Professional
Semiprofessional
38
4.75
Semi skilled
174
21.75
Students
217
27.13
Housewife
371
46.37
SLI
<9
96
12
9-19
665
83.13
>19
39
4.87
Family history
No Parent Diabetic
716
89.5
One Parent Diabetic
63
7.87
Both Parent Diabetic
21
2.63

Waist Hip
ratio
>0.85
<0.85
Total

Area
Urban
Rural
Total

Table 2: Association between Waist Hip ratio and Diabetes.
Diabetic
Pre
No
Total
Chi
P value
diabetic
Diabetic
square
13(25)
23(23.46)
38(5.84)
74(9.25%)
47.94
0.00001
39(75)
75(76.54) 612(94.16) 7261(90.75%)
52(100%) 98(100%) 650(100%)
800

CI
1.97.41

Table3: Diabetic Status in Reproductive age group of Urban and rural area.
Diabetes
Pre-Diabetes
Non Diabetes
30
55
299
22
43
351
52
98
650

Caste
In the present study (18.38%) reproductive age group female
belong to ST/SC category and (81.62%) female belong to
Gen/OBC category. Other studies also reported similar findings
(80.1%) in Gen/OBC category females by Gupta et al7and 85% by
Mary et al11. (Table 2)
Religion
In our study majority of the reproductive age group female
(63.87%) belong to Hindu religion. Our study findings are similar
to Gupta et al7 in which (62.5%) female belong to Hindu religion.
In another study by Rao et al12 (85%) female belong to Hindu
religion. (Table 3)
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Odds
ratio
3.75

Education
Regarding education (10.62%) reproductive age group female are
educated up to Graduate and above, (46.5%) female are
educated up to intermediate. In another study by Ismial et al 13
findings regarding education are quiet similar to our study as
(41.7%) females are educated up to secondary education.
Whereas in a study by Sheri et al14 results are different from our
study (30.5%) participants were illiterate and (21%) were just
literate.
Occupation
In our study (46.37%) female of reproductive age group are
housewives, (4.75%) are professional/Teaches. In the study by
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Ismial et al 13 findings are different from our study as only (29.9%)
female s are housewives. Another study findings are similar to our
study as in this study by Sheri et al14 found (62.5%) nonworking
females were housewives.

SLI
According to our study 4.87% participants were belonging to
SLI >19. Similarly in Vardhan et al15 5.9% study participants
were with SLI >19.

Fig 1: Age wise distribution of reproductive age group female
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Figure 1: Distribution of Age of Reproductive age group female.

Fig 2: Religion wise distribution
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Figure 2: Distribution of Reproductive age group female according to Religion.

Fig 3: Distribution of Reproductive age group females according to
Education
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Figure 3: Distribution of Reproductive age group female according to Education.
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CONCLUSION
Waist hip ratio is a good predictor of Diabetes Mellitus type 2 , as
a significant number of study subjects were found with high risk of
Diabetes and prediabetes with waist hip ratio>0.85. Thus waist
hip ratio can be effectively used as predictor for Diabetes Mellitus
type 2.
RECOMMMENDATIONS
It can be concluded from our study that the burden for Type 2
diabetes mellitus among the rural and the Urban area female of
Moradabad is significant. A large group of female under risk of
diabetes and pre diabetes is under younger population 26-35 yrs
age, which is a pointer that the burden of the diabetes or
prediabetes is going to increase in near future. Therefore it is
pertinent to recommend effective remedial measures for
prevention and control of diabetes mellitus.
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