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Abstract

The prevalence of cardiovascular risk factors were analysed among rural women of
Keywords: Kerala Kerala India. A total of 2535 women of age group 30- 60 were included in the study.
women, cardiovascular risk  Information on socio- demographics, physical activity, and dietary habits along with
factors, BMI, Waist hip anthropometric data were collected. Analysis of Blood pressure, fasting blood
ratio, NCD glucose and lipid profile were done. High BMI and waist circumference, diabetes,

abnormal cholesterol levels, hypertension were observed. Prevalence of Type Il
Diabetes mellitus, hypercholesterolemia, and hypertension were 14.3%, 43.58%,
30.5% respectively. Prevalence of obesity and overweight were 10.69 %, 37.94 %
respectively.

Introduction

In developing countries like India there is a raise in the NCD burden which is causing morbidity and premature
mortality™ 2. The prevalence of cardiovascular risk factors is high in rural as well as urban India®. There are many
risk factors associated with coronary heart diseases and stroke. The prevalence of major risk factors like tobacco use,
alcohol consumption, hypertension, hypercholesterolemia, obesity, physical inactivity and unhealthy diet are high
across the world. These risk factors contribute to the development of CVD from early life. Obesity is a multifactorial
condition influenced by the combined effect of genes, the environment, and the interactions between these two
factors. The prevalence of obesity has risen steadily over the past decades in adults and children to become a global
epidemic and represents a major public health challenge *. It is well established that the obesity is associated with
increased prevalence of metabolic syndrome components and subsequent increased risk of type2 diabetes and
coronary heart disease °. Waist circumference and waist hip ratio are widely used as indicators of abdominal obesity
in epidemiological studies. Compared with waist hip ratio, waist circumference has been shown to be the best
marker of visceral fat®. According to NFHS 111 data 24.3% of male and 34 % of female are obese. 28.1 % of women
in the age group 15 to 49 in Kerala are overweight. In the 25-29.9 BMI group 23.1 % of women in Kerala are
overweight. 9.5 % of women are BMI above 30.0. Only 53.9 % of women are in the desirable BMI group (18.5-
24.9)". The state of Kerala is a state having high literacy (90.9 %), and most advanced in terms of demographic
epidemiological transition, with the largest proportion of elderly and those suffering from NCDs, including diabetes.
Also majority of Kerala’s inhabitants reside in non urban areas. These factors make rural Kerala an ideal setting to
trial and develop new approaches to Type2 diabetes mellitus prevention.®. This study is aimed to identify the
prevalence of risk factors of cardiovascular diseases among rural women population of Kerala.

Materials and methods

Study was conducted in seven districts of Kerala - Trivandrum, Kottayam, Eranakulam, Palakkad, Malappuram,
Wayand and Kasargod. These districts were selected on the basis of geographical variation. One block from each of
these districts was selected randomly. Again a random selection method was used to select one panchayath from
each block. A total of seven wards - one from each panchayath were selected randomly from these selected
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panchayaths for the study. A total of 2535 women of age group 30 to 60 were included in the study. The study was
approved by Directorate of Health Services Kerala and informed consent was obtained from all the participants.

The protocol developed by the ‘WHO STEPS’ program was adopted for data collection®. In the first step, data were
collected by standard interview method. Personal details, socio demographical variables, behavioural risk factors
(diet, tobacco use, physical activity, consumption of junk food etc.) were included in the questionnaire.In the second
step, anthropometric measurements such as weight, height ° waist circumferences and hip circumference *° of the
participants were measured with light clothing and without shoes. Waist circumference was measured at the level of
umbilicus while the participants were supine. Percentage of body fat was estimated with a fat monitor (impedance
meter). For blood pressure measurement, electronic equipment (OMRON -4, Omron Corporation, Kyoto, Japan)
was used that has been recommended by the WHO for community based studies. Blood pressure measurements
were taken twice in a seated position, and if there was a difference of more than 10 mm of Hg either in systolic or
diastolic blood pressure between the initial readings, a third measurement was obtained. An average of the two or
more readings was taken for analysis.

In the third step of the study, fasting venous blood samples were drawn from all the individuals involved in the study.
Fasting blood sugar was estimated by the enzymatic method **. Fasting total cholesterol **, HDL Cholesterol **,
serum triglyceride ** and direct LDL were also estimated enzymatically. The data obtained were analysed by SPSS
software version 16.

Results

Most of the women candidates involved in the study were house wives with only 38% working in government or
private sector. The educational qualification of 54% of the participants was either matriculation passed or higher.
Majority of participants were nonvegetarians. Only 3.4 % of the study population uses green leafy vegetables daily.
Most of the participants consume it rarely or monthly. More than 60% consumes it rarely. Only 9.6 % consumes
fruits daily. 69% percentage of the studied population consumes fruits rarely. Others consume it weekly. Daily
consumption of bakery foods were reported in 23 % and 77.03% of the population uses these food stuffs very rarely.
16 %. of the studied population have fast food in a daily or weekly twice basis. In the studied population of rural
women 82 % were in the sedentary category (inactive at work), 4 % in the heavy category (vigorous activity at
work), and 16% were in the moderate (moderate activity at work) category. About 30.7 % do physical exercises.
Prevalence of obesity (BMI > 30), overweight (BMI 24.99 - 30) and underweight (< 18.5) were 10.69 %, 37.94 %
and 5.8 % respectively. High body fat percentage was seen in 67.83% of the population. 78.4% of the participants
are with high (> 0.85) waist hip ratio. Hypertension (Systolic BP > 140 mmHg or Diastolic BP > 90 mmHg) was
observed in 30.5% of the study population. The prevalence of pre-hypertension (Systolic BP 120-139 mmHg or
Diastolic BP 80-89 mmHg.) was 37.1%. Among the high blood pressure category 33.4% were newly detected in the
survey.

Prevalence of Type Il diabetes mellitus both under medication and newly detected cases with fasting blood glucose
> 126 mg/dl was 14.3% and prediabetes (Fasting blood glucose 100-110) prevalence was 16.9%. Among the known
diabetic category (under medication) 73.7 % had glucose under control. About 37.67 % of the diabetic category was
newly detected.

A students‘t’ test was conducted with SPSS software version 16. The mean and standard deviation values of the
cardiovascular risk factor variables are illustrated in Table (1).

A Pearson correlation test was done. BMI and Waist hip ratio are positively correlated to FBS, total cholesterol,
Systolic and diastolic pressure and LDL (The r and P values were shown in Table 2). BMI and waist hip ratio
showed negative correlation with HDL. Body fat is positively correlated to BP, total cholesterol and LDL.
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Tables
Table 1. The mean values of NCD risk factors
Parameter Mean
Age 41.5+7.1
BMI(Body mass index) 24.9+4.2
Body fat 34.8+15.2
Waist circumference 83.6111.4
Fasting blood sugar 99.8+30.2
Systolic blood pressure 123.4+15.8
Diastolic pressure 78.9+9.1
Total cholesterol 199.3+37.8
LDL 122.5+36.1
Table 2. Pearson correlation test result
Variable BMI Waist hip ratio
r P r P
Systolic 0.249 0.000 0.174 0.000
BP
Diastolic 0.260 0.000 0.168 0.000
BP
cholesterol | 0.072 0.000 .099 0.000
LDL 0.057 0.004 .066 0.001
HDL -0.062 0.049 -0.039 0.002
FBS 0.074 0.000 0.122 0.000
78.40%
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Figure (1) Prevalence of cardiovascular risk factors
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Discussion

In the present study a total of 2535 women of age group 30-60 from rural Kerala were included. In terms of
behavioural risk factors, the use of tobacco products and alcohol were very rare or none in the study population. The
consumption of green leafy vegetables and fruits is low. High prevalence of abnormal BMI WHR and waist
circumference were observed in the study population. Diet and physical activity are considered key measures to
prevent weight gain and development of obesity *°. Fruit and vegetable consumption has been associated with a
lower risk of cardiovascular diseases (CVD) *®''. Fruits and vegetables are rich in dietary fibre and water content;
also contain a myriad of vitamins, minerals, which are inversely associated with cardiovascular disease risk factors
8 In a cohort study, Bogers et al revealed the adverse effect of overweight on blood pressure and cholesterol
levels *°. In our study also as the BMI and WHR increases there is a remarkable increase in the percentage of
cardiovascular risk factors such as total cholesterol, LDL Cholesterol and high blood pressure. Obesity and
physical inactivity independently contribute to the development of coronary heart disease in women 2°. The
epidemiology of cardiovascular risk factors is changing rapidly with obesity pandemic. It contributes or directly
causes most other modifiable risk factors namely hypertension, dysmetabolic syndrome and type 2 diabetes
mellitus. Obesity can also exacerbate cardio vascular disease through a variety of mechanism including systemic
inflammation. The weight reduction is a key strategy for simultaneous improvement in global cardio vascular risk,
with anticipated improvements in survival and quality of life **. The morbidity and mortality associated with cardio
vascular diseases can be reduced by controlling the obesity epidemic 2. High prevalence of hypertension and
prehypertension were observed in the population. The prevalence of diabetes hypercholesterolemia, and
hypertension were 14.3 %, 43.58 %, 30.5% respectively. These figures are comparable with Krishnan et al 2016 %.
Statistically significant correlations of BMI, body fat and waist hip ratio values with hypertension, diabetes and
cholesterol values emphasises the importance of maintaining a healthy body weight. The obesity epidemic depends
on various factors such as life style, genetics and other socio environmental and biological factors. Excess body
weight and high WHR significantly increase the risk of numerous diseases and clinical disorders including all cause
morbidity and CHD and hypertension But by maintaining a healthy diet and an overall healthy life style the risk of
non communicable diseases can be reduced.

Conclusion

High prevalence of cardiovascular risk factors was observed in the rural women of Kerala of age group 30 to 60. In
our study there is a positive relation between BMI, WHR and cardio vascular risk factors. Modifications in the
dietary habits and life style can reduce the risk factors. Interventions are necessary in the society to develop a
healthy life style among the rural population.

Acknowledgements
The authors are thankful to government of Kerala for providing the financial support.

References

1. WHO Non communicable disease in south East Asia region - a profile- New Delhi, WHO, 2002.

2. K. S. Reddy, B. Shah, C. Varghese, and 4. Ramadoss, “Responding to the challenge of chronic diseases in
India” in Lancet, 2005

3. K. R. Thankappan, B. Shah, P. Mathur, P. S. Sarma, G. Srinivas, G. K.Mini, M. Daivadanam, B.
Soman,and R. S. Vasan, “ Risk factor profile for chronic non-communicable diseases: results of a
community-based study in Kerala, India” in Indian J Med Res, vol.131, no. 53-63, 2010.

4. Y. Zhang, S .Du, and Fang L, “Retrograde gastric electrical stimulation suppresses calorie intake in obese
subjects” in Obesity (Silver Spring), vol. 22, pp. 1447-1451,2014.

5. “Obesity: preventing and managing the global epidemic: Report of WHO consultative” in WHO Tech
Rep Ser, vol. 894, pp.1-253, 2000.

6. K. J. Stewart, J. R. Be. Regis, and K. L. Turner, “Usefulness of anthropometric and dual energy X-ray
absorptometry for estimating abdominal obesity measured by magnetic resonance imaging in older man

©International Journal of Medical Research and Pharmaceutical Sciences http://www.ijmprsjournal.com/

103




Open Access Journal

THOMSON REUTERS

International Journal of Medical Research and Pharmaceutical Sciences
Volume 4 (Issue 10): October 2017 ISSN: 2394-9414
DOI-10.5281/zenodo.1043305 Impact Factor- 3.109

and women ” in J Cardiopalm Rehabil, vol. 23, no 2, 109-114, 2003.

7. Third National Family Health Survey Mumbai International Institute for population studies, 2006.

8. R. Bonita, M. De Courten, T. Dwyer, K. Jamrozik, and R Winkelmann, “Surveillance of risk factors for
noncommunicable diseases” The WHO STEP wise approach. Geneva, Switzerland: World Health
Organization, 2002.

9. D.B. Jeliffec, “Assessment of nutritional status of the community” WHO monograph series 1966.

10. T. S. Han, E. M. Van Leer, J. C. Seidell , and M. E. J. Lean, “Waist circumference action levels in the
idenyification of cardiovascular risk fators- Prevalence study in random sample” in Br Med J, vol.311,
pp.1401, 1995.

11. V. J. Pileggi, C. P. Szuskieweiz, “ Clinical chemistry Principles and Techniques” (1288). Harper& Row,
and Hogerstown MD, 1974.

12. P. Roeschlau, E. Bernt, and W. A. Gruber, in Clin Chem Clin Biochem, vol.12, 1974.

13. P .Williams, “High density lipoprotein and coronary risk factor” in Lancet, Vol. 1 no.72 1979.

14. M. W. McGowan, J. D. Artiss ,D. R. Strandbergh ,B. Zak ,“4 peroxidase-coupled method for the
colorimetric determination of serum triglyceride” in Clin Chem, vol. 29, pp.538, 1983.

15. L. A. Bazzano, M. K. Serdula, and S .Liu, “Dietary intake of fruits and vegetables and risk of
cardiovascular disease” in Curr Atheroscler Rep, vol.5, pp.492-499, 2003.

16. M. R. Law, and J. K.Morris, “By how much does fruit and vegetable consumption reduce the risk of
ischaemic heart disease?” in Eur J Clin Nutr, vol. 52, pp.549-556, 1998.

17. X. Gao, O. I. Bermudez, and K. L. Tucker, “Plasma c-reactive protein and homocysteine concentrations
are related to frequent fruit and vegetable intake in Hispanic and non-Hispanic white elders” in J Nutr,
vol.134,pp.913-918, 2004.

18. B. J. Rolls, J. A.Ello-Martin, and B.C. Tohill, “What can intervention studies tell
us about the relationship between fruit and vegetable consumption and
weight management?” in Nutr Rev, vol. 62, pp.1-17,2004.

19. R. P. Bogers, W. J. Bemelmans , R. T. Hoogenveen , H. C.Boshuizen , M. Woodward P. Knekt, R. M. van
Dam, F. B. Hu, T. L.Visscher , A. Menotti , R. J. Thorpe Jr, K. Jamrozik S. Calling , B.H. Strand , and M.
J. Shipley , “dssociation of overweight with increased risk of CHD partly independent of BP and
cholesterol levels- a meta analysis of 21 cohort study ” in Arch.Intern. Med, vol.167, pp.1720-1728, 2007.

20. Y. Li. Tricia, J. S.Rana, J. A. E Manson, W. C.Willert, M. J.Stampfer, G. A. Colditz, K. M. Rexrode,
and F. B. Hu, “Obesity as compared with physical activity predicting the risk of CHD in women” in
Circulation, vol.113,pp.499-506, 2006.

21. Mark Hamer, and Emmanuel Stamatakis, “Metabolically healthy obesity and risk of allcause and cardio
vascular disease mortality ” in J Clin Endocrinology and metabolism, vol. 16, pp. 2011-3475, 2012.

22. Shabana Tharkar, and Vijay Viswanathan, “Effect of obesity on cardio vascular risk factors in urban
population in South India ” in Heart Asia, vol. 2, pp. 145-149, 2010.

23. M. N. Krishnan , G. Zachariah , K. Venugopal , P. P. Mohanan , S. Harikrishnan , G. Sanjay , L.
Jeyaseelan and K. R. Thankappan, *“ Prevalence of coronary artery disease and its risk factors in Kerala,
South India: a community-based cross-sectional study” in BMC Cardiovascular Disorders, vol. 16,n0.12 ,
2016.

©lnternational Journal of Medical Research and Pharmaceutical Sciences http://www.ijmprsjournal.com/

104


https://www.ncbi.nlm.nih.gov/pubmed/?term=McGowan%20MW%5BAuthor%5D&cauthor=true&cauthor_uid=6825269
https://www.ncbi.nlm.nih.gov/pubmed/?term=Artiss%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=6825269
https://www.ncbi.nlm.nih.gov/pubmed/?term=Strandbergh%20DR%5BAuthor%5D&cauthor=true&cauthor_uid=6825269
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zak%20B%5BAuthor%5D&cauthor=true&cauthor_uid=6825269
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bogers%20RP%5BAuthor%5D&cauthor=true&cauthor_uid=17846390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bemelmans%20WJ%5BAuthor%5D&cauthor=true&cauthor_uid=17846390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hoogenveen%20RT%5BAuthor%5D&cauthor=true&cauthor_uid=17846390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Boshuizen%20HC%5BAuthor%5D&cauthor=true&cauthor_uid=17846390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Woodward%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17846390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Knekt%20P%5BAuthor%5D&cauthor=true&cauthor_uid=17846390
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Dam%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=17846390
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Dam%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=17846390
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Dam%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=17846390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hu%20FB%5BAuthor%5D&cauthor=true&cauthor_uid=17846390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Visscher%20TL%5BAuthor%5D&cauthor=true&cauthor_uid=17846390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Menotti%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17846390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thorpe%20RJ%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=17846390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jamrozik%20K%5BAuthor%5D&cauthor=true&cauthor_uid=17846390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Calling%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17846390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Strand%20BH%5BAuthor%5D&cauthor=true&cauthor_uid=17846390
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shipley%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=17846390

Open Access Journal
ERID

& "% THOMSON REUTERS

International Journal of Medical Research and Pharmaceutical Sciences

Volume 4 (Issue 10): October 2017
DOI-10.5281/zenodo.1043305

ISSN: 2394-9414

Sreelathakumari K T

State Nutrition Officer

Nutrition Research Centre
Directorate of Health services, Kerala
MSc Biochemistry

PhD in Biochemistry

Remya Reveendran

Junior Research Fellow

Nutrition Research Centre
Directorate of Health services, Kerala
MSc Biochemistry

N Sureshkumar

Food Analyst

Nutrition Research Centre
Directorate of Health services, Kerala
MSc Chemistry

OInternational Journal of Medical Research and Pharmaceutical Sciences

105

http://www.ijmprsjournal.com/




