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Abstract
Aim: to assess the association of Pre-Diabetes, Diabetes and BMI with family history among
urban population.
Materials and Methods: A Community based cross-sectional study was carried out in the
field practice area of department of Community Medicine, Nalanda Medical College and
Hospital, Patna, Bihar, India among 200 respondents. Participants were in the age group of
20-67 years. Among them 110 males and 90 females were interviewed by using pretested
semi structured questionnaire. Fasting Capillary blood glucose level was measured with the
help of Glucometer (According to WHO-2006. people with plasma glucose between 110
mg/dl to 125 mg/dl are pre-diabetic and those higher than 126 mg/dl are diabetic). Family
history of diabetes mellitus was obtained from each subject and classified into three groups,
viz. 1= no family history of diabetes mellitus, 2= one parent affected and 3= both parents and
siblings affected. WHO, 2008 criteria for classification of diabetes mellitus was used to
assess the BMI of Participants. People with BMI <18 was considered underweight, between
18-24.9 normal weight, between 25-30 overweight and >30 were classified as obese.
Results: In the present study overall prevalence of pre- diabetes was 11.9% and diabetes
mellitus was 7.2%. Out of which 6.6% were newly diagnosed and 0.6% were known diabetic.
It is observed that 81 (40.5%) of the respondents were in the age group of 20-30 years
followed by 44(22%) above 50 years of age. While 20% respondents were in age-group of 30
to 40 years and 35 (17.5%) were in 40-50 years of age group. Out of the total 200
respondents, (55%) were male and (45%) were females. Positive family history was observed
more among 17.39% pre-diabetics and 20% diabetics as compared to respondents with
normal blood glucose level i.e 10.8%. The association was found to be statistically
significant. The statistically significant association was observed between family history and
BMI. More than 57.14% respondents who had positive family history of diabetes had higher
BMI.
Conclusion: Family history of diabetes mellitus was observed in 11% of total screened
respondents. Out of which 7% were having 1 parent as diabetic and 4% had both parents and
siblings diabetic. Due to high prevalence of pre-diabetes, it is necessary to educate them
about risk factors of non - communicable disease and measures for life style modification.
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Introduction

Diabetes mellitus (DM) is a group of metabolic disorders characterised by elevated blood
glucose concentration and increased insulin resistance. Type 2 DM (T2DM) is a major cause
of morbidity, mortality and high healthcare costs worldwide.! The global prevalence of
T2DM among adults has increased rapidly during recent decades, especially in low- and
middle-income countries (LMICs).23 The International Diabetes Federation (IDF) estimates
that in 2017, 425 million individuals worldwide (8.8% of the world population) were living
with T2DM. The IDF also predicted that in 2045 the number of adults (those aged between
20-79 years) with T2DM will be increased to 629 million and that there will be four million
deaths attributable to T2DM: equivalent to 10.7% of total-cause of mortality.* The prevalence
of T2DM varies among countries and regions. About 79% of patients with T2DM live in
LMICs, where the largest increase in the burden of T2DM is forecasted to occur.® In 2017,
the age-adjusted prevalence of T2DM was higher in Southeast Asia than in Europe (10.1%
vs. 6.8%).% Both Sweden and China have experienced an epidemiological transition from a
predominance of infectious diseases to non-communicable diseases (NCDs). This transition
occurred more rapidly in China than in Sweden.” China has the largest number of adults with
T2DM, with a prevalence of 10.9% in 2013 based on a national representative survey.®®
Sweden has a T2DM prevalence of 7.0%, but this is projected to increase to 10.4% by the
year 2050.1% During the transition stage, when blood glucose levels are higher than normal
but lower than the threshold is used for the diagnosis of T2DM, prediabetes is considered a
significant risk factor for T2DM and macrovascular diseases.!! Accordingly, it is the
characterisation and identification of individuals in the prediabetic state that is important for
the prevention, management and treatment of T2DM.*'? Most studies of T2DM have been
conducted in countries with comparable socioeconomic structures. However, between China
and Sweden there is a difference in the prevalence of adult T2DM: the Chinese population
appears more disposed towards developing T2DM because of the nation’s dramatic
urbanization, that is ongoing, and its unique approach to nutrition. Despite this evidence,
there is no representative, population based comparative epidemiological studies which
measure the burden of prediabetes and T2DM in different socio-economic conditions. In
addition, it is unclear whether the risks of prediabetes and T2DM differ between the different
populations. A comparison of two populations living in different socioeconomic and political
environments could help identify the burdens, as well as the behavioural and environmental
factors, associated with prediabetes and T2DM. Accurate estimation of prediabetes and
T2DM is necessary for raising public awareness, developing public health strategies, and
allocating health resources for effective prevention and management.

Materials and Methods
A Community based cross-sectional study was carried out in the field practice area of
department of community medicine, Nalanda Medical College and Hospital, Patna, Bihar,
India, for 1 year. after taking the approval of the protocol review committee and institutional
ethics committee.

Materials and methods
Study was conducted among 200 respondents belonging to 20-67 year age group in urban
area of Bihar. Total of 110 males and 90 females were interviewed by using pretested semi
structured questionnaire. Visits were made one day prior to inform each respondent to remain
empty stomach overnight (at least 8hours) and get their blood sugars checked on the next day.
Informed consent was taken from all respondents. Information on family history of diabetes
was collected with the help of semi-structured pretested questionnaire. Next day morning
blood sample was collected for the purpose of estimation of fasting capillary glucose with the
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help of glucometer between 6am-8am. Fasting blood glucose level was also informed to all
the respondents along with education on prevention of diabetes & place of treatment for
individuals with high blood sugar. Chi-square test was applied to assess the association.
P<0.005 was considered to be statistically significant. Fasting Capillary blood glucose level
was measured with the help of Glucometer (According to WHO-2006. people with plasma
glucose between 110 mg/dl to 125 mg/dl are pre-diabetic and those higher than 126 mg/dl are
diabetic). Family history of diabetes was obtained from each subject and classified into three
groups, viz. 1= no family history of diabetes mellitus, 2= one parent affected and 3= both
parents and siblings affected. WHO, 2008 criteria was used to assess the BMI. People
who have <18 BMI are considered underweight, 18-24.9 normal weight and 25-30
overweight and >30 are considered obese. Known cases of diabetes with age group between
20-67 years were not included in this study.

Pregnant women and known cases of diabetes mellitus among participants were excluded
from this study. Known cases of diabetes mellitus among participants were included only in
screening for assessment of prevalence of diabetes mellitus. Pregnant women were excluded
due to possible glucose tolerance status in this group due to pregnancy.

Results

In the present study overall prevalence of pre- diabetes was 11.9% and diabetes mellitus was
7.2%. Out of which 6.6% were newly diagnosed and 0.6% were known diabetic. It is
observed that 81 (40.5%) of the respondents were in the age group of 20-30 years followed
by 44(22%) above 50 years age group. While 20% respondents were in age-group of 30 to 40
years and 35 (17.5%) were in 40-50 years. Out of the total 200 respondents, (55%) were male
and (45%) were female. In the present study majority 148(74%) of the respondents were
married. While about 40(20%) were unmarried and 6% were widow/widower.

Table 1: demographic profile of the patients

Gender N=200 Percentage (%)
Male 110 55
Female 90 45
Age
20-30 81 40.5
30-40 40 20
40-50 35 17.5
Above 50 44 22
Marital status
Married 148 74
Unmarried 40 20
widow/widower 12 6
Table 2: Family history
Parameter Number of patients Percentage (%o)

Positive family history of one parent

14

7

Both parents and siblings

8

4

Total familial risk observed

22

11
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Table 3: Association between positive family history of diabetes mellitus and fasting
blood glucose level

Family history of diabetes mellitus
Fasting bloodglucose level No Positive

Family family Statistical

history history values

No. | No. | % No. | %

Normalblood glucoselevel | 162 | 147 | 90.74 | 15 10.8
Pre- Diabetics 23 |19 8261 |4 17.39 | 42=32.4; df=2;p< 0.001
Diabetics 15 |12 |80 3 20

Table- 3 Shows association between positive family history and risk of diabetes mellitus
among participants. Positive family history was observed more among pre-diabetics 17.39%
and diabetics 20% as compared to respondents with normal blood glucose level 10.8%.
The association was found to be statistically significant.

Table 4: Association of positive family history of diabetes with BMI

BMI (N-38) Family History of diabetes
No family Positive family Statistical
history history of diabetesmellitus | values
No.=31 | % No.=7 % 12=7.4:
<185 2 6.45 1 14.28 df=2; p<0.02
18.5-24.9 20 64.5 2 28.57
>25 9 29.03 4 57.14

The finding (table 4) shows statistically significant association between family history and
BMI. More than 57.14% respondents who had positive family history of diabetes had high
BMI.

Discussion

This was a community based study in Urban area of Bihar, to assess the association of Pre-
Diabetes, Diabetes and BMI with family history among urban population.

Family history is considered an important factor to detect individuals at increased risk of
developing type 2 diabetes mellitus. In the present study prevalence of pre-diabetes was
11.5% and diabetes 7.5 %. Out of the total 200 respondents, familial risk was observed only
in 11%. Out of which 7% respondents were having positive family history of one parent
being diabetic and 4% were having both parents and siblings diabetic. Positive family history
was observed more among pre-diabetics 17.39% and diabetics 20% as compared to
respondents with normal blood glucose level 10.8%. The association was found to be
statistically significant. Significant difference was observed among diabetes, pre-diabetes
with family history. This is coherent with the findings of gther studies.4-1°

The findings in table 3 shows that statistically significant association was found between
positive family history and BMI. More than 57.14% respondents who had positive family

history of diabetes also had high BMI . This is coherent with the study.20

Conclusion
Family history of diabetes mellitus was observed in 11% of total screened participants. Out
of which 7% were having either one parent diabetic and 4% of them had both parents and
siblings diabetic. Due to high prevalence of pre-diabetes, it is necessary to educate them
about non communicable disease program for life style modification and disease prevention.

3879




10.

11.

12.

13.

14.

15.

16.

17.

18.

European Journal of Molecular & Clinical Medicine (EJMCM)
ISSN: 2515-8260 Volume 07, Issue 10, 2020

References
Guariguata L, Whiting DR, Hambleton 1, et al. Global estimates of diabetes prevalence
for 2013 and projections for 2035. Diabetes Res Clin Pract. 2014;103(2):137—49.
Nanditha A, Ma RC, Ramachandran A, et al. Diabetes in Asia and the Pacific:
implications for the global epidemic. Diabetes Care. 2016;39(3):472-85.
Ogurtsova K, da Rocha Fernandes J, Huang Y, et al. IDF Diabetes Atlas: global
estimates for the prevalence of diabetes for 2015 and 2040. Diabetes Res Clin Pract.
2017;128:40-50.
Cho N, Shaw J, Karuranga S, et al. IDF Diabetes Atlas: global estimates of diabetes
prevalence for 2017 and projections for 2045. Diabetes Res Clin Pract. 2018;138:271—
81.
Dagenais GR, Gerstein HC, Zhang X, et al. Variations in diabetes prevalence in low-,
middle-, and high-income countries: results from the prospective urban and rural
epidemiology study. Diabetes Care. 2016:dc152338.
International Diabetes Federation. IDF Diabetes Atlas, 8th edn. Brussels: IDF; 2017.
Blas E, Kurup AS. Equity, social determinants and public health programmes. Geneva:
World Health Organization; 2010.
Wang L, Gao P, Zhang M, et al. Prevalence and ethnic pattern of diabetes and
prediabetes in China in 2013. JAMA. 2017;317(24):2515-23
Hu C, Jia W. Diabetes in China: epidemiology and genetic risk factors and their clinical
utility in personalized medication. Diabetes. 2018;67(1):3-11.
Andersson T, Ahlbom A, Carlsson S. Diabetes prevalence in Sweden at present and
projections for year 2050. PLoS One. 2015;10(11):e0143084.
Huang Y, Cai X, Mai W, Li M, Hu Y. Association between prediabetes and risk of
cardiovascular disease and all cause mortality: systematic review and meta-analysis.
BMJ. 2016;355:i15953.
Ligthart S, van Herpt TT, Leening MJ, et al. Lifetime risk of developing impaired
glucose metabolism and eventual progression from prediabetes to type 2 diabetes: a
prospective cohort study. Lancet Diabetes Endocrinol. 2016;4(1):44-51.
Rao CR, KamathVG, AvinashShetty, Asha Kamat,A study on the prevalence of type 2
diabetesin coastal Karnataka, Int J Diabetes DevCtries. 2010 Apr; 30(2):80-5.
Midhet Farid M., MPH, PHD, Al-Mohaimeed Abdulrahman A., MD, ABFM, Sharaf
Fawzy K., MD, ABFM. Lifestyle related risk factors of type 2 diabetes mellitus in
Saudi Arabia, Saudi Med J, Vol. 31 (7): 768-774, 2010.
Mukhopadhyay P., Bhaskar P., Sengupta N.: Perception and practice of type-2 diabetes
mellitus: A cross sectional study in tertiary care hospital in kolkatta. (2010), Int J Diab
Dev Ctries 30; 143-149, 2010.
Athanasia Papazafiropoulou, Alexios Sotiropoulos, Eystathios Skliros, Marina Kardara,
Anthi Kokolaki, Ourania Apostolou and Stavros Pappas, Familial history of diabetes
and clinical characteristics in Greek subjects with type 2 diabetes, Published: 27 April
2009 BMC Endocrine Disorders 2009, 9:12 doi:10.1186/1472-6823-9-12, Received: 7
October 2008,Accepted: 27 April 2009
Javid Ahmad, Ahmad Masoodi Muneer, Mohd Ashraf, Rauf Rashid, Rafiq Ahmad,
Ashfag Ahmad and Sheikh Dawood, Prevalence of Diabetes Mellitus and its
Associated Risk Factors in Age Group of 20 Years and Above in Kashmir, India, Al
Ame en J Med Sci 4 (1): 3 8 -4 4 (An US National Library of Medicine Enlisted
Journal) I S SN 0974 — 1143, 2011.
Midhet Farid M., MPH, PHD, Al-Mohaimeed Abdulrahman A., MD, ABFM, Sharaf
Fawzy K., MD, ABFM. Lifestyle related risk factors of type 2 diabetes mellitus in
Saudi Arabia, Saudi Med J, Vol. 31 (7): 768-774, 2010.

3880



19.

20.

European Journal of Molecular & Clinical Medicine (EJMCM)
ISSN: 2515-8260 Volume 07, Issue 10, 2020

Ebenezer A. Nyenwe a, Osaretin J. Odia a, Anele E. Ihekwaba b, Aaron Ojule b, Seye
Babatunde, Type 2 diabetes in adult Nigerians: a study of its prevalence and risk factors
in Port Harcourt, Nigeria, Diabetes Research and Clinical Practice 62 177_/185, 2003.
Yoshimi Fukuoka, Jiwon Choi, Melinda S. Bender, Prisila Gonzalez, and Shoshana
Avrai, Family history and body mass index predict perceived risks of diabetes and heart
attack among community-dwelling Caucasian, Filipino, Korean, and Latino
Americans—DiLH Survey, Diabetes Res Clin Pract. 2015 July; 109(1): 157-163.

Received: 17-08-2020 || Revised: 06-09-2020 || Accepted: 20-09-2020

3881



