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Abstract  

Background and Objectives: Physical activity, as defined by the World Health Organization, is any 

movement that expends energy. Playing, working, walking, cleaning, and relaxing are all included in this 

broad category of physical activity. For the purpose of evaluating the degree to which a community-

based physical activity program modifies the overall level of physical activity in the community. 

Material and Methods: An analysis of a community-based intervention's viability. In the Department of 

Community Medicine, Siddhartha Medical College, Vijayawada, Andhra Pradesh, India, community 

health department has launched an integral health and development program. A community-based 

physical activity program was deemed necessary after a multi-centric study. The study was conducted 

between the September 2022 to August 2023. 

Results: In the Pre-intervention phase of the study, 100 participants came from the Intervention A areas 

and 100 from the Intervention B areas. There were 200 total study participants. The two intervention 

areas' sociodemographic features were examined and contrasted. The majority of the working class 

people in Intervention-B village were employed by MNREGA. It may be said that MNREGA was 

successful in improving the situation of the rural poor and had given social and economic security to a 

size number of women. 

Conclusion: This research was designed to compare two interventions in two different geographic 

locations in order to assess the efficacy of a community-based physical activity program. To reduce 

cross-over and mixing as much as possible, the zones were specifically chosen to be separated from one 

another. 

Keywords: Community, physical activity, feasibility study, intervention. 

 

Introduction  

The World Health Organization (WHO) provides a definition of physical activity as encompassing any 

form of bodily movement that necessitates the utilization of energy. Physical activity encompasses a 

range of endeavors, such as exercise, engagement in play, occupational tasks 
[1]

, physical transportation, 

household duties, and recreational pursuits. Physical inactivity has been recognized as the fourth most 

significant risk factor contributing to worldwide mortality. Inadequate levels of physical activity 

constitute one of the four principal risk factors associated with non-communicable diseases. Engaging in 

regular physical activity is associated with a reduced likelihood of experiencing depression and cognitive 

deterioration in older persons 
[2, 3]

. 

Individuals who exhibit inadequate levels of physical activity face a heightened risk of all-cause 

mortality ranging from 20% to 30% as compared to those who partake in a minimum of 150 minutes of 

moderate intensity physical exercise each week, or an equivalent amount as recommended by the World 

Health Organization (WHO) 
[4, 5]

. The World Health Organization (WHO) reported that there was a 27% 

incidence of inadequate physical activity among middle-aged women in underdeveloped nations on a 

worldwide scale. Non-communicable diseases (NCDs) encompass a range of health conditions, primarily 

consisting of cardiovascular illnesses, malignancies, chronic respiratory disorders, and diabetes. Non-

communicable diseases (NCDs) exhibit a disproportionate impact on individuals residing in low- and 

middle-income nations, wherein over 75% of NCD-related fatalities worldwide transpire 
[6, 7]

. 

Non-communicable diseases (NCDs) presently account for a greater number of global fatalities than the 

collective sum of all other causes. Projections indicate that the number of deaths attributed to NCDs is 

expected to rise from 3.8 crore in 2012 to 5.2 crore by the year 2030. Premature fatalities, defined as 

those occurring before the age of 70 years, account for approximately 42% of all non-communicable 

disease (NCD) deaths worldwide. These deaths are considered preventable 
[8]

. In the Indian context, it is 

observed that as of 2017, a significant proportion of mortality, specifically 61%, can be attributed to non-

communicable diseases. This accounts for a total of 58,17,000 deaths. Approximately 23% of the 
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population is at risk of experiencing premature mortality due to the four primary non-communicable 

diseases (NCDs). Based on the findings of the ICMR-INDIAB survey conducted in 2014, it was 

observed that the prevalence of physical inactivity among rural women in India was recorded at 62.3%, 

indicating a significantly high rate compared to other regions within the country 
[9, 10]

.  

A cross-sectional study employing a multi-stage cluster sampling design was conducted in a village of 

Andhra Pradesh. The study revealed that a majority of the participants did not perceive a necessity to 

enhance their physical activity level, despite it being low. Furthermore, there was a notable lack of 

awareness regarding the potential health benefits of physical activity in relation to chronic diseases 
[11]

. A 

study conducted in the rural region of Vellore in 2012 revealed that 46.4% of rural women were found to 

be physically inactive. Additionally, a significant incidence of various risk factors associated with non-

communicable diseases was seen, including overweight, central obesity, hypertension, diabetes, and 

metabolic syndrome. The majority of the observed rates of non-communicable diseases (NCDs) and their 

associated risk factors were found to be higher when compared to the statistical data available for Tamil 

Nadu and India. This necessitated the development of a community-oriented program aimed at enhancing 

the physical activity profile and dietary habits of the overall population, with the objective of preventing, 

mitigating, and delaying the occurrence of risk factors associated with non-communicable diseases 
[11, 13]

. 

The objective of this study was to assess the efficacy of a physical activity program implemented within 

a community setting, with the aim of examining its impact on the physical activity patterns of the 

community members. The objective of this study is to assess the impact of a community-based physical 

activity intervention on the level of physical activity among women aged 30-40 years in selected 

villages, with the aim of preventing Non-Communicable illnesses. The primary aim of this study was to 

assess the extent of physical activity among women aged 30-40 years residing in the chosen rural 

communities. The objective of this study is to examine the factors that influence physical activity levels 

among women aged 30-40 years residing in certain rural areas. 

 

Material and Methods 

This study presents a comprehensive analysis of a community-based intervention through a feasibility 

study. The comprehensive health and development project has been established by the Department of 

Community Medicine, Siddhartha Medical College, Vijayawada, Andhra Pradesh, India. The research 

was carried out in two distinct geographic regions within the chosen locations. Each geographical region 

comprised numerous settlements. The study was conducted between the September 2022 to August 2023. 

 

Results: In the Pre-intervention phase, the study consisted of a total of 200 participants, with 100 

individuals selected from areas implementing Intervention A and another 100 individuals selected from 

areas implementing Intervention B. 

 
Table 1: Sociodemographics of the two study areas 

 

Characteristics Categories 
Area A (100) Area B (100) Total (200) 

Number Number Number 

Age 
30-35 80 65 145 

36-40 20 35 55 

Education 

Nil 20 10 30 

Primary school 50 40 90 

Middle school 10 20 30 

High school 05 10 15 

Diploma 05 10 15 

Graduation 05 05 10 

Post-graduation 05 05 10 

Occupation 

Homemaker 30 40 70 

Semi-skilled 40 30 70 

Skilled worker 10 20 30 

Clerical 10 05 15 

Semi-profession 10 05 15 

Marital Status 
Unmarried 80 70 150 

Ever Married 20 30 50 

Number of children 

0 05 10 15 

1-2 90 80 170 

>2 05 10 15 

Type of House 
Pucca 80 70 150 

Mixed / Kutcha 20 30 50 

The two research areas exhibited similarities in the majority of their socio-demographic features, with the 

exception of socio-economic status, where statistical discrepancies were observed. The bar graphic 

illustrates a higher representation of participants from lower social classes in Intervention-B area 

compared to Intervention-A area. The percentage of illiterate participants in Intervention-B area was 6%, 

but in area-A it was 2.5%. On the other hand, 6.2% of participants in area-A held postgraduate or 
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professional degrees, compared to only 0.7% in area-B. However, this difference was not found to be 

statistically significant. In the Intervention-B area, approximately 49.7% of the participants were engaged 

in occupations categorized as unskilled and semi-skilled jobs, with a majority of them being employed 

through the Mahatma Gandhi National Rural Employment Guarantee Act (MNREGA). In contrast, it 

was observed that 41.2% of participants residing in the Intervention-A area were employed in 

occupations categorized as unskilled and semi-skilled. The majority of these occupations involved 

engaging in daily wage labor within small-scale factories. 

The subjects in both study locations exhibited similarities, with the exception of. The average number of 

years of education and the average monthly family income exhibit a statistically significant difference. 

The average number of years of schooling in area A was found to be substantially greater than that in 

region B, as indicated by a statistically significant p-value. Similarly, the mean per-capita monthly 

income exhibited a greater value in area-A compared to area-B, with a statistically significant difference 

observed between the two regions. 

 
Table 2: Comparing sociodemographic mean values 

 

Mean values Area A Area A 

Mean Age 36.33 36.45 

Mean Years of education 8.66 9.40 

Mean Per capita monthly 2526.56 1502.65 

Mean Years of marriage 15.03 16.01 

Mean Number of children 3.07 3.15 

Mean Years since last child birth 8.08 8.70 

Mean number of Rooms at home 2.55 2.06 

Mean number of Household members 3.70 3.88 

 

The two study areas exhibited comparable proportions of study participants who self-reported non-

communicable disorders. A total of 3.6% of the individuals exhibited diabetes mellitus, 1% had 

hypertension, and 7.1% demonstrated thyroid problems and were on pharmacological treatment. 31.1% 

of the participants reported having a family history of diabetes mellitus, while 22.7% reported having a 

family history of hypertension. A total of 8.7% of the participants reported a familial history of bronchial 

asthma, whereas 3.2% reported a familial history of cardiac diseases. 

 
Table 3: Two study anthropometrics 

 

Mean values of Area A Area B 

Height (cm) 149.33 149.55 

Weight (kg) 62.56 62.65 

BMI 30.88 25.02 

Waist circumference (cm) 90.65 85.91 

Waist: Hip ratio 0.914 0.924 

 

Statistically significant differences were seen in the mean waist circumference and mean waist-to-hip 

ratio between the two study locations. The participants in Intervention A exhibited greater waist 

circumference and waist-to-hip ratio compared to those in region B. The prevalence of individuals with a 

waist/hip ratio greater than 0.85 in study region A was found to be higher than that in study area B, with 

the observed difference being statistically significant. 

 
Table 4: Physical activity percentage of study population 

 

MET-minutes per week 
Area A Area B Total 

Number Number Number 

Active 55 48 103 

Inactive 45 52 97 

 

The individuals classified as active participants were those who engaged in a minimum of 600 metabolic 

equivalent of task (MET) minutes per week, involving either moderate or strenuous physical activities. In 

area-A, 45.6% of the participants were classified as 'Active', whereas in area-B, the corresponding 

percentage was 48.3%. The observed change did not reach statistical significance. In total, 46.92% of the 

participants demonstrated engagement in both categories. Furthermore, a total of 49 women from both 

villages indicated that they were obligated to seek permission from their husbands or elders in order to 

engage in activities such as walking or other forms of physical exercise. 

In summary, it can be observed that participants residing in Area-B had comparatively lower levels of 

socio-economic status, mean education, and per capita monthly income in comparison to their 

counterparts in Area-A. The participants from Area-A exhibited statistically significant differences in 

waist circumference and waist/hip ratio, as well as higher mean Diastolic BP. Additionally, a greater 
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number of participants from Area-A were found to have Hypertension and were classified as overweight 

compared to those from Area-B. The average high-density lipoprotein cholesterol (HDL-C) levels were 

found to be considerably lower in Area-B compared to Area-A. Additionally, there was a significantly 

higher prevalence of impaired fasting glucose among participants in Area-B compared to Area-A. The 

average daily servings of fruit and the average frequency of fried food consumption were found to be 

substantially greater in Area-A compared to Area-B. The study revealed that the prevalence of Diabetes 

mellitus among women aged 30-40 in the designated areas was 9.93%.  

 

Discussion 

The objective of this study is to assess the efficacy of a physical activity program implemented within a 

community setting. The study was designed as an intervention study, with the intention of comparing two 

therapies across two distinct geographic regions. The selection of the locations was intentionally made 

with the objective of maximizing spatial separation in order to minimize the occurrence of cross-over and 

mixing as much as feasibly achievable 
[14, 15]

. The research aimed to exclusively incorporate women in 

the middle age demographic due to the subsequent justifications: Women in this age group who have 

young families often hold the belief that they should allocate a significant portion of their time to 

fulfilling the needs of their children, husband, and in-laws. Consequently, they tend to place less 

emphasis on their own personal health and well-being. Social factors such as inadequate familial support 

and a dearth of incentive to engage in outdoor physical activity 
[15, 16]

.  

A more complete and expansive approach is required for men to address the prevention of risk factors 

associated with non-communicable diseases (NCDs). This approach should encompass the cessation and 

regulation of tobacco and alcohol consumption, as these factors have a greater impact on the incidence of 

NCDs compared to physical activity 
[17]

. Research findings indicate that the likelihood of Non-

Communicable diseases and their associated risk factors is highest during middle age and the pre-

menopausal stage, following the geriatric age group. Therefore, it is logical to prioritize the prevention of 

risk factors associated with non-communicable diseases (NCDs) and conduct screenings for these factors 

among women aged 30-40, rather than focusing on a sample population that has already been diagnosed 

with NCDs. Additionally, empirical evidence suggests that individuals fulfilling the role of homemakers 

tend to allocate a significant portion of their daytime, particularly during the midday and early evening 

hours, to unproductive activities. Therefore, it was imperative to implement lifestyle modifications, 

specifically pertaining to physical activity, among women aged 30-40 years 
[18, 20]

. 

The research conducted was not designed as a Randomized Control Trial (RCT), but rather as a 

community intervention trial. A pre-intervention study was conducted using a simple random sampling 

method, followed by a post-intervention study to assess the effectiveness of the program. The program 

aimed to benefit not only the study participants but also the entire community. Furthermore, it was 

hypothesized that the potential for Investigator bias or Observer Expectancy effect would be minimized 

if different subjects were utilized for the pre and post intervention assessments 
[21, 23]

. 

The researchers hypothesized that the socio-demographic characteristics of the individuals in the study 

may be directly or indirectly related to their degree of physical activity. While the GPAQ is a widely 

recognized screening tool for physical activity that encompasses a broad range of activities, we aimed to 

delve deeper into the specific patterns of household activities such as cleaning, kitchen tasks, laundry, 

childcare, elderly care, and personal care 
[24, 25]

. The following activities, which have established MET-

minute scores, have been selected from the Compendium of Physical Activities. The sample size for the 

post-intervention phase was unable to be achieved as a result of a combination of preventable and 

unforeseen situations 
[26]

. 

The health education modules were designed and developed with the intention of introducing the 

concepts around the consequences of insufficient physical activity, such as obesity, hypertension, stroke, 

hypercholesterolemia, and diabetes mellitus. Recommendations were provided regarding the attainment 

of sufficient physical exercise and a nutritious diet within one's daily routine. Several prevalent 

misconceptions were debunked, and the notion of equating physical activity to commonly consumed 

foods was introduced. During the Intervention-A phase, participants were provided with an orientation 

session on the equipment available at the community gymnasium. This session aimed to familiarize them 

with the various equipment, their intended purposes, and optimal ways to utilize them effectively 
[27, 28]

. 

The Trans-theoretical Model of Health Education posits that individuals who seek to adopt healthier 

behaviors progress through a sequence of stages, namely pre-contemplation, contemplation, preparation, 

action, and maintenance. An individual in the "Pre-contemplation stage" lacks awareness regarding their 

health hazards and the necessity of modifying their behavior. Conversely, an individual in the 

"Contemplation stage" possesses awareness regarding the risks, comprehends the advantages of adopting 

healthy behavior, and is considering taking action. An individual can be classified as being in the 

"Preparation stage" when they exhibit incremental modifications in their behavior, although have not yet 

fulfilled the criteria for actualized behavioral change 
[29, 30]

.  

The establishment of the community gymnasium was met with enthusiasm by the local community, who 

themselves proposed the location for the facility. During the installation process, precautions were taken 
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to ensure that the equipment was positioned at a distance from the road and oriented in a manner that did 

not directly face individuals passing by. However, numerous obstacles quickly emerged. The location 

served as a recreational space for youngsters during the evenings and also functioned as a social hub for 

the adult male residents of the region 
[28, 30]

. The utilization of the equipment was predominantly 

observed among younger males, but the focus of this study's examination was only on middle-aged 

women. While women tended to use the equipment in groups, several of them expressed hesitancy in 

utilizing it in the presence of men. Furthermore, the absence of a neighboring streetlight posed a 

challenge for individuals seeking illumination during the late nighttime hours. The aforementioned 

difficulties are gradually being addressed, since the intervention is now under progress 
[29, 31]

. 

Within the Intervention A area, a total of 24 women, accounting for 29.6% of the sample, reported 

having utilized the community gymnasium on at least one occasion. By conducting additional health 

education sessions to reinforce the messaging and enlisting the support of influential individuals within 

the local community, the level of acceptance towards the establishment of the community gymnasium is 

expected to improve 
[30, 32]

. 

 

Conclusion 

The study revealed that within the designated study locations, the prevalence of diabetes mellitus among 

women aged 30-40 years was determined to be 9.93%. Additionally, the prevalence of hypertension was 

discovered to be 25.56%, dyslipidemia was seen in 42% of the participants, while overweight and 

obesity were prevalent in 56.65% of the women. Furthermore, central obesity was found to affect 

73.14% of the participants, and metabolic syndrome was present in 42.7% of the women within the study 

population. 31.1% of the individuals reported having a family history of diabetes mellitus, while 22.7% 

indicated a family history of hypertension. A total of 8.7% of the participants reported having a family 

history of bronchial asthma, whereas 3.2% reported a family history of cardiac problems. Approximately 

67% of the overall caloric consumption was derived from carbohydrates, a proportion that exceeded the 

recommended level to a modest extent. The average daily protein consumption was determined to be 

50.08 grams, a quantity that can be considered sufficient. A mere 3.2% of the participants reported 

consuming a minimum of one serving of fruit every day. The study observed that the proportion of 

participants engaged in physical activity was first measured at 46.92%, and subsequently climbed to 

48.70% following a two-month period of interventions. The average duration of inactive activity was 300 

minutes per day.  

 

Funding  

None  

 

Conflict of Interest  

None  

 

References 

1. Bull FC, Armstrong TP, Dixon T, Ham S, Neiman A, Pratt M, et al. Physical Inactivity. In: Ezzati 

M, Lopez AD, Rodgers A, Murray CJL, editors. Comparative Quantification of Health Risks. 

Geneva: World Health Organization; c2004. p. 219-229. 

2. Wijewardena K, Mohideen MR, Mendis S, Fernando DS, Kulathilaka T, Weerasekara D, et al. 

Prevalence of hypertension, diabetes and obesity: Baseline findings of a population based survey in 

four provinces in Sri Lanka. Ceylon Med J. 2005;50(2):62-70. 

3. Lee IM, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT, et al. A worldwide analytical 

study-Effect of physical inactivity on major non-communicable diseases worldwide: an analysis of 

burden of disease and life expectancy. Lancet online. 2012;380:219-229. 

4. Ministry of Health, Nutrition and Indigenous Medicine, Sri Lanka, Medical Statistics Unit. Annual 

Health Bulletin; c2012. 

5. Rains JW, DNS, RN, Ray DW. Participatory Action Research for Community Health Promotion. 

Public Health Nursing. 2007;12(4):256-261. 

6. Simoes EJ, Hallal P, Pratt M, Ramos L, Munk M, Damascena W, et al. Effects of a community-

based, professionally supervised intervention on physical activity levels among residents of Recife, 

Brazil. Am J Public Health. 2009;99(1):68-75. 

7. Kahn EB, Ramsey LT, Brownson RC, Heath GW, Howze EH, Powell KE, et al. Task force on 

community preventive services. The effectiveness of intervention to increase physical activity: A 

systemic review. Am J Prev Med. 2002;22(4S):73-107. 

8. Bauman A, Phongsavan P. How can we increase physical activity levels. In: Blair SN, editor. 

Epidemiological methods in physical activity studies. New York: Oxford University Press; c2009. p. 

302-315. 

9. Pathan AS, Jain PG, Mahajan AB, Kumawat VS, Ahire ED, Surana KR, et al. Beneficial Effects of 

Water‐ Soluble Vitamins in Nutrition and Health Promotion. Vitamins as Nutraceuticals: Recent 



VOL14, ISSUE 1 1 , 2023 

 

ISSN:0975 -3583,0976-2833 

 
 
 
 
 
 

1573 
 

Advances and Applications. 2023 May 26:235-51. 

10. Hallal PC, Victoria CG, Wells JCK, Lima RC. Physical inactivity: Prevalence and associated 

variables in Brazilian adults. J Am Coll Sports Med. 2003;35(11):1894-1900. 

11. Surana K, Ahire ED, Pawar R, Khairnar R, Mahajan S, Kshirsagar S, et al. Oral Health and 

Prebiotics. Prebiotics and Probiotics in Disease Regulation and Management. 2022 Sep 1:291-309. 

12. Dishman RK, Sallis JF, Orenstein DR. The determinants of physical activity and exercise. Public 

Health Rep. 1985;100(2):158-171. 

13. Pathan AS, Wagh PP, Jain PG, Sonawane GB, Ahire ED. Functional Foods in Health and Diseases. 

In: Applications of Functional Foods in Disease Prevention. 2024 Jan 9:103-117. 

14. Luepker RV, Murray DM, Jacobs DJ. Community education for cardiovascular disease prevention: 

risk factor changes in the Minnesota Heart Health Program. Am J Public Health. 1994;84:1383-93. 

15. Khairnar SJ, Ahire ED, Jagtap MR, Surana KR, Kshirsagar SJ, Keservani RK, et al. Management 

and Prevention of Diseases by Flavonoids. In: Advances in Flavonoids for Human Health and 

Prevention of Diseases; c2024. p. 47-71. 

16. Osler M, Jespersen NB. The effect of a community-based cardiovascular disease prevention project 

in a Danish municipality. Dan Med Bull. 1993;40:485-9. 

17. Goodman RM, Wheeler FC, Lee PR. Evaluation of the Heart To Heart Project: lessons from a 

community-based chronic disease prevention project. Am J Health Promot. 1995;9:443-55. 

18. Khairnar SJ, Ahire ED, Jagtap MR, Surana KR, Kshirsagar SJ, Keservani RK, et al. Nutritional 

Properties of Polyphenols. In: Advances in Flavonoids for Human Health and Prevention of 

Diseases; c2024. p. 1-22. 

19. Meyer AJ. Skills training in a cardiovascular health education campaign. J Consult Clin Psychol. 

1980;48:129-42. 

20. Young DR, Haskell WL, Taylor CB, Fortmann SP. Effect of community health education on 

physical activity knowledge, attitudes, and behavior. The Stanford Five-City Project. Am J 

Epidemiol. 1996;144:264-74. 

21. Khairnar SJ, Ahire ED, Deshmukh MD, Keservani RK, Kshirsagar SJ, Rajora AK, et al. Vitamin 

Intervention in Cardiac Health. Vitamins as Nutraceuticals: Recent Advances and Applications. 

2023 May 26:61-85. 

22. Wander GS, Khurana SB, Gulati R, Sachar RK, Gupta RK, Khurana S, et al. Epidemiology of 

coronary heart disease in a rural Punjab population - prevalence and correlation with various risk 

factors. Indian Heart J. 1994;46:319-23. 

23. Gaikwad J, Jogdand S, Pathan A, Mahajan A, Darak A, Ahire ED, et al. Nutraceuticals Potential of 

Fat‐ Soluble Vitamins. Vitamins as Nutraceuticals: Recent Advances and Applications. 2023 May 

26:107-28. 

24. Hazarika NC, Narain K, Biswas D, Kalita HC, Mahanta J. Hypertension in the native rural 

population of Assam. Natl Med J India. 2004;17:300-4. 

25. Chow C, Cardona M, Raju PK, Iyengar S, Sukumar A, Raju R, et al. Cardiovascular disease and risk 

factors among 345 adults in rural India--the Andhra Pradesh Rural Health Initiative. Int J Cardiol. 

2007;116(2):180-85. 

26. Ramachandran A, Snehalatha C, Baskar AD, Mary S, Kumar CK, Selvam S, et al. Temporal 

changes in prevalence of diabetes and impaired glucose tolerance associated with lifestyle transition 

occurring in the rural population in India. Diabetologia. 2004;47(5):860-65. 

27. Deo SS, Zantye A, Mokal R, Mithbawkar S, Rane S, Thakur K, et al. To identify the risk factors for 

high prevalence of diabetes and impaired glucose tolerance in Indian rural population. Int. J Diab. 

Dev. Ctries. 2006;26:19-23. 

28. Chow C, Raju PK, Raju R, Reddy KS, Cardona M. The Prevalence and Management of Diabetes in 

Rural India. Diabetes Care. 2006;29:1717-18. 

29. Gupta R, Joshi P, Mohan V, Reddy KS, Yusuf S. Epidemiology and causation of coronary heart 

disease and stroke in India. Heart. 2008;94(1):16-26. 

30. Gupta R. Burden of coronary heart disease in India. Indian Heart J. 2005;57:632-38. 

31. Joshi R, Cardona M, Iyengar S, Sukumar A, Raju CR, Raju KR, et al. Chronic diseases now a 

leading cause of death in rural India-mortality data from the Andhra Pradesh Rural Health Initiative. 

Int J Epidemiol. 2006;35:1522-29. 

32. Joseph A, Kutty VR, Soman CR. High risk for coronary heart disease in Thiruvananthapuram city: a 

study of serum lipids and other risk factors Indian Heart J. 2000;52:29-35. 


