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ABSTRACT 

 

Introduction: Noncommunicable diseases (NCDs) are an emerging public health 

problem, accounting for 80% of deaths in low and middle-income countries leading to 

a global epidemic. The increasing burden of NCDs is affecting poor and disadvantaged 

women population disproportionately, contributing to widening health gaps between 

and within countries. Globalization and urbanization have led to lifestyle changes 

among urban poor, which need to be understood, as the urban areas are undergoing 

rapid transitions. Behavioural Risk Factors (BRFs), with a predisposition to the 

development of NCDs, are use of tobacco and alcohol, physical inactivity, overweight 

and obesity, increased fat and sodium intake, low fruit and vegetable intake, raised 

blood pressure, blood glucose and cholesterol levels. As a result, these risk factors are 

often detected at a late stage, increasing the likelihood of largely preventable and 

premature death. 

Objectives: To assess the prevalence of BRFs of NCDs and to know the BRFs leading 

to NCDs among married women in an urban area. 

Methods: Community based, cross-sectional study was conducted among 398 married 

women (18-45 years) residing in urban area of Dharwad city in Karnataka on voluntary 

basis. Data was collected by doing house-to-house survey using predesigned and 

pretested proforma and by World Health Organization-STEPwise Approach to Chronic 

Disease Risk Factor Surveillance Instrument (WHO-STEPS 1 and 2 questionnaires). 

General Physical Examination was carried out and anthropometric measurements were 

recorded. Data was analyzed using descriptive statistics and Chi-square test was used 

to find the association between two attributes. 
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Results: Total of 398 married women were assessed for behavioural risk factors using 

STEPS 1 and STEPS 2. It was found that 98.99% had the presence of behavioural risk 

factors for the development of NCDs. Majority 64.72% of the women had ≥ 3 risk 

factors risk factors and 65.22% women who had ≥ 3 behavioural risk factors were in 

the age group of 36-40 years. Women who had ≥ 3 risk factors belonged to nuclear 

family, 76.58% were illiterates and 79.77% were belonging to class IV SES 

respectively. 46.65% performing low level of physical activity were overweight and 

81.41% consumed less than five servings of fruits and/or vegetables per day and 

74.37% were consuming excess salt. Overall, 15.83%, 13.07% and 9.30% had raised 

blood pressure, diabetes and raised total cholesterol respectively. 

Conclusion: Most of the women were not aware of the risk factors leading to NCDs. 

The factors associated with NCDs were age of the women, poor SES, housewives, 

educational status, dietary intake and level of physical activity. Measures should be 

taken for early detection of these risk factors through screening, to achieve this, NCDs 

clinics can be established by the government, private as well as by voluntary 

organizations at the earliest at all levels of healthcare. Screening and IEC activities need 

to be strengthened and hence that diagnosis and preventive measures can be 

implemented at an early stage of life. 

Key Words: Behavioural risk factors, Diet, Lifestyle, married, noncommunicable 

diseases, physical activity, urban, women 
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INTRODUCTION 

Non-communicable diseases (NCDs) are of major concern in 21st century as it threatens 

to overwhelm health consequences in Low and Middle-Income countries (LMICs). 

According to World Health Organization (WHO), NCDs include Cardiovascular 

disease, Diabetes, Stroke, Cancer and Chronic lung diseases.1 

NCDs are considered as chronic diseases caused by non-reversible pathological 

alterations that leave a permanent residual disability, which requires a long period of 

supervision, observation or care and special training of the patient for rehabilitation.2 

Thus, NCDs are the leading cause of deaths and disabilities worldwide.3 

Historically, NCDs have been directly linked and related to economic growth and were 

called as “Diseases of the Rich”.  Now, overall burden of NCDs in developing countries 

has increased leading to rise in the mortality in LMICs directly doubling the burden of 

NCDs.4 

Most of these NCDs are preventable as they eventually progress in early life due to 

lifestyle behaviours. Also, there is an increasing concern that poor diet has increased 

the risk of developing chronic diseases and nutrition problems in the society.5 

Behavioural Risk Factor (BRF) is defined as “An aspect of personal behaviour or 

lifestyle, an environmental exposure or a hereditary characteristic that is associated with 

an increase in the occurrence of a particular disease, injury, or other health condition”. 

The Behavioural Risk Factors (BRFs), with a predisposition to the development of 

NCDs, are tobacco usage, alcohol consumption, physical inactivity, 

overweight/obesity, increased fat and sodium intake, low fruit and vegetable intake, 

raised blood pressure, blood glucose and cholesterol levels.6  
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Most of the risk factors are often interrelated and contribute significantly for the 

development of NCDs and are responsible for two-thirds of premature deaths 

worldwide.7  

In today’s lifestyle, it is found that co-occurrence of two or more of these risk factors 

in an individual is referred to as clustering of the risk factors and evidence depicts that 

women are more likely to experience this co-occurrence of multiple risk factors, thus 

increasing the risk of developing NCDs among themselves and in upcoming future 

generation.8 

In the coming decades, if this trend continues, countries will continue to experience an 

increase in the burden of NCDs, which is associated with considerable medical and 

non-medical costs directly or indirectly. This burden of cost of NCDs towards 

healthcare systems currently accounts for almost half of the general hospital 

expenditures in most developed countries.9 

Moreover, increasing NCDs contribute to significant burden in terms of cost to 

individuals, families, businesses, and governments, which could potentially harm the 

whole economy. Thus, the growing interest in population well-being and economic 

growth based on Gross National Happiness (GNH) has recently attracted more 

attention. The epidemic of NCDs hinders the progress of GNH because good health is 

necessary in order to achieve happiness and to reduce financial burden.4 A large share 

of NCDs are preventable through the reduction of four BRFs - tobacco use, physical 

inactivity, harmful use of alcohol, and unhealthy diet.10 

Thus, NCDs have a multifactorial aetiology and results from complex interactions 

between individuals and the environment. Individual’s emotional resilience in 
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combination with social, economic and environmental factors determines his/her 

exposure and vulnerability to health-compromising conditions.11 

Equity plays an important role in determining health. People who are vulnerable and 

socially disadvantaged tend to lead less-healthy lifestyles and die earlier due to NCDs 

compared to people with a higher socioeconomic status.12 

Hence, the future health outlook will depend entirely on the effects of major societal 

trends on NCDs. Societal trends include migration, technology, economy, urbanisation, 

climate change, agriculture, women empowerment, and equity.13  

Evidences from literature, suggests that, men have higher prevalence of mortality, while 

women report higher prevalence of morbidity. The situation can be explained by 

utilizing two broad theories, namely, the biological and the psychosocial. The 

biological theory suggests that genetic and hormonal differences between men and 

women are the root cause of most of the health-related outcomes. On the other hand, 

the psychosocial theory proposes that difference is mainly due to role of women in 

society and their behaviour towards illness and this divergence varies across the 

developed as well as the developing countries.5 However, Indian society has always 

been stringent about its societal structure, particularly with reference to the status of 

women. There are certain stereotypes which exist in our country, one of which is related 

to the gender-specific role allocation, commonly known as the “gender stereotypes”. 

This can be one of the main reasons for higher morbidity among women in India.14 

In many societies, certain sociocultural factors like gender inequality, social norms that 

decrease women’s education and employment opportunities, physical, sexual, 

emotional violences and exclusive focus on reproductive roles of women deprive them 
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of benefiting from quality health services and also from attaining the best possible level 

of positive health. 14 

Global scenario: 

As per World Health Statistics 2021, of the estimated 57 million global deaths, 41 

million were due to NCDs which accounts for 71% and 78% of the deaths occur due to 

NCDs in LMICs.15 

Globally, as per WHO NCD mortality report, NCDs accounted for 60.80% of deaths in 

2000 and currently it has increased to 73.6%.17 Improved prevention, diagnosis and 

treatment have contributed to a significant decrease in global premature NCD mortality, 

from 22.9% in 2000 to 17.8% in 2019.15 

Cardiovascular diseases are the leading cause for NCD deaths, accounting to 17.9 

million people annually, followed by 9.3 million deaths due to cancers, 4.1 million 

deaths from chronic respiratory diseases, and 2.0 million deaths due to diabetes.17 

Tobacco accounts for over 8 million deaths annually. 1.8 million annual deaths are due 

to excess salt/sodium intake. More than half of the 3 million annual deaths attributable 

to alcohol use are from NCDs, including cancer. Insufficient physical activity also 

contributes to 8,30,000 deaths annually. The leading metabolic risk factor globally is 

elevated blood pressure, which causes 19% of global deaths, followed by raised blood 

glucose and overweight/obesity.17 
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Indian Scenario:  

As per WHO - NCD country profile, NCDs are estimated to account for 63% of all 

deaths, of which mortality among women was 44.7%. 27% mortality was due to 

cardiovascular diseases, 11% due to chronic respiratory diseases, 9% by cancers, 

diabetes accounted for 3% deaths and 13% deaths were due to other NCDs.18 According 

to The National Family Health Survey 2019-20 (NFHS-5), among women, tobacco 

usage was found in 8.90% and 1.30% consumed alcohol. 24.00% were overweight or 

obese and 56.70% had high-risk waist-to-hip ratio. 21.30% had elevated blood pressure 

and high blood sugar level was found among 6.10% of women and only 1.90% 

underwent screening for cervical cancer.19 

In Karnataka, 8.50% women were using tobacco, alcohol consumption was found in 

0.90%, whereas 30.10% were overweight/obese and high-riskwaist-to-hip ratio was 

found in 45.10% of women. 25.0% had elevated blood pressure, high blood sugar level 

was found in 5.70% of women and only 0.50% underwent screening for cervical 

cancer.20 

Rationale of the study: 

NCDs have radically different consequences for women and their families in LMICs 

compared to high income countries. Due to various factors like poverty, limited health 

infrastructure and human-resource capacity, women are far less likely to access timely, 

adequate or affordable diagnosis and health care. As a result, these diseases are often 

detected at a late stage, increasing the likelihood of largely preventable and premature 

deaths.21 
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NCDs represent the biggest threat to women’s health worldwide, mainly affecting the 

women in developing countries, that too in their most productive years. If same 

continues, then as per prediction the rate of NCDs will show increasing trend among 

women in near future.22 

Fewer studies being documented on NCDs and their effect on health of women in urban 

area, an attempt is made through this study to know the prevalence of BRFs of NCDs 

and to study the BRFs leading to NCDs among married women in an urban area in 

order to initiate steps for preventive measures. 
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AIMS AND OBJECTIVES  

 

1. To assess the prevalence of behavioural risk factors of noncommunicable 

diseases among married women in an urban area. 

 

2. To know the behavioural risk factors leading to noncommunicable diseases 

among married women in an urban area. 
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REVIEW OF LITERATURE 

Noncommunicable diseases (NCDs) are becoming epidemic and global issue, as it 

causes two out of three deaths globally. NCDs affect all age groups, nationalities and 

socio-economic classes and at present it is on an increasing trend in developing 

countries leading to increased morbidity and mortality, as well as high financial 

burden.23 

NCDs are of public health concern, significantly affecting both the populations and 

health systems. Previously, it was thought that NCDs were due to low levels of 

awareness and low rates of control among the less advantaged groups. Today, NCDs 

account for about 71% of deaths globally every year, and has been reported to be higher 

than infectious diseases.24  

Rapid technological development, environmental changes, and lifestyle shifts from a 

traditional to modern living have changed the pattern of disease in the society. Changes 

in disease trends are also followed by shifts in disease patterns. Previously, NCDs were 

more commonly found among older people but currently, the prevalence of disease is 

increasing among younger age groups also.25 

It is well known that tobacco use, alcohol consumption, unhealthy diet, physical 

inactivity, and overweight/obesity are behavioural risk factors for NCDs.26 

Additionally, socio-economic conditions can also influence people’s exposure and 

vulnerability to NCDs, which includes poverty, illiteracy, poor health infrastructure, 

urbanization and social inequality.27 In recent years, there have been active efforts by 

global health agencies and experts in addressing social determinants of health leasding 

to NCDs. This shift to address social determinants has been rapid in developed 

countries but much slower in developing countries.28 
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Tobacco usage and alcohol consumption are major behavioural risk factors of NCDs 

and are responsible for large number of NCD-related deaths in developing countries. In 

the South-East Asia Region, these risk factors contribute to almost two million NCD-

related deaths.28 

Unhealthy dietary habits and physical inactivity have been identified as major risk 

factors for development of NCDs in developing countries. It has been estimated that 

dietary and physical activity risks attribute to 5.3 million premature deaths annually.29 

In general, healthy dietary habits like low consumption of refined sugars, salt, saturated 

and trans fats, low-fat dairy products as well as high intake of fruit, vegetables have 

been found to decrease the risk of developing chronic degenerative diseases such as 

cardiovascular disease, type 2 diabetes, metabolic syndrome, neurodegenerative 

disorders and cancers.30 

Physical inactivity is the fourth leading risk factor for global mortality. Physical 

inactivity includes sedentary behaviour such as sitting for too long, especially while 

watching television/mobiles/computers. Physical inactivity contributes to almost 30% 

ischaemic heart disease, 27% diabetes, and 25% of breast and colon cancers. Hence, 

the rising levels of physical inactivity attributes to increasing rates of NCDs.31 

Over the last few decades, India has dramatically moved into the stage of nutrition 

transition like high consumption of ultra-processed foods and significant reductions in 

physical activity. This rapidly increases the incidence of overweight/obesity and other 

nutrition-related NCDs such as diabetes, hypertension, coronary heart disease, and 

cancers.32 
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Thus, it is evident that diet containing high salt intake, high saturated and trans fatty 

acid intake, and low fruit and vegetable consumption coupled with sedentary lifestyle 

are important determinants of NCDs.33 

Clustering of NCD risk factors, on the other hand, multiply the risk of developing 

diseases and mortality. For instance, the incidence of ischaemic heart disease increased 

from 0% to 40% as the number of risk factors increased from 0 to 5. Similarly, the 

occurrence of hypertension together with diabetes in an individual is associated with 

57% increase in cardiovascular event, thus increasing the risk of mortality.34 

This rapidly increasing burden of these diseases is especially affecting poor and 

disadvantaged women population disproportionately, contributing to widening health 

gaps between and within countries.35 India being a patriarchal society, women have 

very little role to play in their health care issues.36 

In a cross-sectional study conducted by Tata Institute of Social Sciences designated by 

MoHFW, Government of India in 2022 to know the variations in the patterns of tobacco 

usage among Indian females found that, of the total female respondents, 84.2% never 

used any kind of tobacco products, 13.3% consumed Smokeless Tobacco products 

(SLT), 1.8% smoked tobacco, and 0.8% used both smoke and smokeless tobacco once 

in their lives. Around 16% of the women had exposure to Second Hand Smoke (SHS) 

either at their homes, workplaces or in public places. The study also found increase in 

the prevalence of tobacco usage with age, and it was highest in 

separated/divorced/widowed women from rural areas. SLT and dual usage were highest 

among uneducated women, and smoked tobacco was highest among women who 

completed secondary schooling. In relation to socio-economic status SLT usage was 

higher amongst the low socio-economic groups, while smoking and dual-use were more 
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common in the high socio-economic groups. The study also observed that age, 

education, and wealth status impacted women’s level of awareness of the harmful 

effects of tobacco. Awareness level increased with education and was high in urban 

areas.37 

In a study conducted in the Department of Community Medicine, Institute of Medical 

Sciences and SUM Hospital, Bhubaneswar, Odisha in 2019 regarding the awareness 

about behavioural risk factors of noncommunicable diseases and practices related to 

healthy lifestyle among female employees in a tertiary care hospital of Eastern India 

found that out of 102 study participants, 39.20% of female employees were addicted to 

tobacco chewing in the form of paan, gutkha and khaini. 58.8% of them had never used 

tobacco, whereas none of the female employees had used any type of substances and 

alcohol in their life. 23.5% and 74.5% of the female employees were exposed to passive 

smoking at home and their work place. 15.7% were consuming vegetarian food and 

84.3% were consuming mixed diet. 58.8% of the participants do not eat fruits and 

35.3% ate only 1–2 servings per day. None of the employees were doing physical 

exercises regularly. Large number of women employees had moderate stress and the 

reasons were due to financial problems and their own health issues. Almost 74.5% of 

female employees said that they feel more stress at their home in comparison to their 

workplace. The knowledge regarding behavioural risk factors of NCDs were found to 

be fair but practices related to healthy lifestyle was found inadequate among the study 

participants.22 

In a cross-sectional study conducted by Department of Community Medicine and 

School of Public Health, Post Graduate Institute of Medical Education and Research, 

Chandigarh, India in 2019 regarding non-communicable diseases risk factors and their 

determinants found that 27.4% were tobacco users, of which 4.3% (95% CI: 3.2-5.4) 
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were found to be women. Alcohol consumption was also found in 0.1% of the 

population, of which none of the females consumed alcohol. Lower levels of intake of 

fruits and vegetables were found to be higher among age groups of 18-44 years and 45-

69 years of both the sexes. It was found that 99.5% (95% CI: 99.2-99.8) of women had 

less than 5 servings of fruits and/or vegetables per day. Prevalence of low levels of 

physical activity was 11% (95% CI: 8.6-13.4). Males had a higher prevalence of low 

physical activity 15.1% (95% CI: 8.6-16.4) compared to females which was found to 

be 6.0% (95% CI: 4.2-7.8). Overweight and obesity combined was observed among 

35.2% (95% CI: 32.6-37.7) of study population. The central obesity was found to be 

73.8% (95% CI: 70.3-77.3) among females compared to that of males 53.3% (95% CI: 

49.7-56.9). Despite good physical activity levels, high prevalence of being overweight 

and obesity was found among females (24.5% overweight, 13.4% obese) when 

compared to that of males (26.8% overweight, 6.2% obese). The prevalence of elevated 

blood pressure was 29.5% (95% CI: 26.8-32.2) among males and 22.1% (95% CI: 20.0-

24.2) among females. The prevalence of raised blood glucose, hypercholesterolemia 

and hypertriglyceridemia among females were found to be 17.6%, 33.3% and 25.8% 

respectively. Only 7.7% and 8% of females in the age group of 30-49 years were 

screened for cervical and breast cancer. Overall, 0.3% of the population was completely 

free from the five established risk factors, whereas three fourth of the respondents 

(76.4%) had 1-2 risk factors and one fourth (23.4%) had 3-5 risk factors. 38 

In a study conducted by Department of Epidemiology and Public Health, University of 

Maryland School of Medicine, USA in 2019 to know the prevalence and factors 

associated with underweight, overweight and obesity among women of reproductive 

age in India found that underweight, overweight/obesity as per WHO cut-off were 

found to be 22.89% and 27.5% respectively. The median age of the women was 30 
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years, the underweight participants had a lower median age compared to overweight 

and obese women. With decreasing age, the odds of underweight increased, when 

compared to increasing age the odds of overweight/obesity increased. Underweight was 

found among 23.8% of unmarried women compared to overweight/obese women. 

Higher portion of overweight/obese women were from upper socio-economic class, 

while the underweight women were from the lower socio-economic class. Overall, 

people with a higher SES in developing countries usually follow sedentary lifestyles or 

less labour-intensive occupations, and consume more energy due to their greater 

purchasing ability. These characteristics could result in increased body weight among 

these individuals. Higher prevalence of overweight (5.3%) and obesity (5.1%) were 

found among women who were using hormonal contraceptives compared to 

underweight women (3.1%). urban residence, higher education level, and wealth status 

had positive impact and association with overweight/obesity. The study concludes that 

socioeconomic variables such as older age, ever married, ever-pregnant, with higher 

education level, upper class and people living in urban areas had higher prevalence and 

odds of overweight/obesity.39 

In a study conducted by Department of Community Medicine, Amrita Institute of 

Medical Sciences, Amrita Vishwa Vidyapeetham University in Kochi, Kerala, South 

India in 2017 to know the prevalence of dietary and physical activity related risk factors 

for non-communicable diseases among apparently healthy urban women found that, out 

of 145 women belonging to the age group of 20-60 years, 83.45% belonged to nuclear 

families, 43.5% were graduates, 38.6% belonged to the upper socio-economic class and 

most of the women 71% were home makers. 97.20% women consumed less than five 

servings of fruits and vegetables per day, 79.30% performed low level of physical 

activity and around 55% of the women were either overweight or obese. This higher 
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burden of dietary and physical activity related risk factors can be due to the fact that 

women in the developed countries take conscious decisions to be physically more 

active, while in low-income countries most of the women are agriculturists and physical 

activity is part of their lifestyle. India being a country midway between the two has 

more women inclining towards a sedentary lifestyle. This may reflect cultural norms 

and the greater role of women as homemakers, who are less likely to go outside for 

regular physical exercise and also due to rapid socio-economic development in Kerala, 

the traditional jobs where physical activity of women is involved are taken care and 

even replaced by electronic instruments which are now-a-days available in almost all 

the households.40 

In a study conducted by Department of Preventive and Social Medicine, RUHS College 

of Medical Sciences, Jaipur, Rajasthan, India in 2016 to know the disparities in 

Prevalence of Cardio-metabolic risk factors in rural, urban-poor, and urban-middle 

class women found that 45.6% of urban-poor women and 57.4% of urban middle class 

women were overweight/obese. High waist circumference was found in 63.4% and 

61.9% among urban-poor and urban-middle class women respectively. This higher 

prevalence in overweight/obesity and central obesity can be due to increased dietary 

calorie, fat consumption and lower physical activity. 48.2% of urban-poor women and 

59% of urban-middle class women were hypertensives. The prevalence of diabetes 

among urban-poor was 9.3% and urban-middle class women was 17.7%. The study 

found significantly increasing trend of cardiovascular risk factors, including obesity, 

hypertension, hypercholesterolemia and impaired fasting glucose, in urban middle-

class and urban-poor women compared to the rural areas (p < 0.001).41 

In a study conducted by School of Public Health, Post Graduate Institute of Medical 

Education and Research, Chandigarh, India in 2016 to know the profile of risk factors 
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for non-communicable diseases in Punjab, Northern India found that, of the 11.3% 

(95% CI: 9.3-13.3) tobacco users, 0.9% (95% CI: 0.4-1.5) were women. Alcohol 

consumption was found in 15% (95% CI: 13.2-16.6), of which women accounted to 

0.3% (95% CI: 0.1-0.5). Almost 96.4% (95% CI: 94.9-97.9) of women consumed less 

than five servings of fruits and vegetables per day. Prevalence of low physical activity 

was also seen among 41.3% (95% CI: 36.3-46.3) women. Overweight and obesity 

among women was also found to be 29.9% (95% CI: 27.1-32.7) and 14.6% (95% CI: 

12.5-16.7) respectively. When compared, central obesity was higher among women 

(69.3%, 95% CI: 66.5-72.0) than men (49.5%, 95% CI: 45.3-53.7). Low physical 

activity and obesity were also more prevalent among women. This may reflect cultural 

norms and the greater role of women as homemakers, who are less likely to step outside 

for regular physical exercise. The prevalence of elevated blood pressure, 

hyperglycaemia, hypertriglyceridemia, hypercholesterolemia and raised salt intake 

among women were found to be 31.5% (95% CI:28.7-34.4), 14.6% (95% CI:11.1-18.2), 

20.6% (95% CI: 16.2-25.0), 15.1% (95% CI: 12.4-17.8) and 81.2% (95% CI: 77.1-85.2) 

respectively. Women were found to be having significantly higher odds of obesity 

(Odds Ratio: 1.2, 95% CI: 0.9-1.6) and hypercholesterolemia (Odds Ratio: 1.4, 95% 

CI: 1.0-2.0). The study concludes that compared to participants in rural areas, urban 

area participants had significantly higher odds of low levels of physical activity 

(OR:1.5, 95% CI:1.3-1.8), obesity (OR: 1.2, 95% CI: 1.0-1.4) and hyperglycaemia 

(Odds Ratio: 1.2, 95% CI: 1.0-1.4).42 

In a study conducted by Nepal Health Research Council, Kathmandu, Nepal in 2020 to 

know the prevalence and determinants of noncommunicable diseases risk factors 

among reproductive aged women found that 8.9% of women were current smokers, 

22.2% were overweight and obese and 11.5% of the women were found to be 
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hypertensives. Overweight, obesity and hypertension were significantly higher among 

women in the age group of 40-49 years compared to that of 15-29 years age group 

women. Women, who had completed secondary education were found to be having 

higher prevalence of hypertension compared to women who had only finished primary 

education and even illiterates. Smoking, overweight, obesity and hypertension were 

significantly associated with age, education, occupation, province, wealth index, and 

ethnicity (p < 0.001). Around 6% of participants had occurrence of two risk factors that 

leads to NCDs and these risk factors were more likely to cluster and affect women in 

the age group of 40-49 years (ARR = 2.95, 95% CI: 2.58-3.38).8 

In a study conducted by World Health Organization, Dhaka, Bangladesh in 2016 to 

know the prevalence of risk factors for non-communicable diseases found that 

prevalence of smoking was 27%, of which 1.9% were women and alcohol consumption 

was found in 0.1% of women. 35% of the participants had a low level of physical 

activity, of which 54% were women. 16.9% of the study participant were overweight. 

The prevalence was found to be higher among women accounted for 20.2% whereas 

men accounted for 12.8.% only. 33.0% women had higher prevalence of central obesity 

than 7.9% men. 23.0% of women were found to be having hypertension. Physical 

inactivity, alcohol intake, hypertension, obesity, and diabetes were more prevalent in 

urban areas, as opposed to tobacco. The study concluded that there was a decreasing 

trend in tobacco intake, whereas hypertension, obesity, diabetes and low physical 

activity were on increasing trend among women of higher socio-economic class.43 

In a study conducted by College of Medicine and Health Science, University of 

Hargeisa, Hargeisa, Somaliland in 2019 to know the prevalence of selected risk factors 

for non-communicable diseases found that among 1100 participants, a majority of 995 

participants were women. Most of them were in the age group of 20-34 years. More 
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than two-thirds of the participants were married. Almost 97.40% participants had very 

less fruit and vegetables consumption. The reason being big portion of fruits and 

vegetables in Somaliland are imported from abroad, their consumption depends on 

various factors like price and seasonal availability. A low level of physical activity i.e., 

< 600 MET min/week was reported among 81.5% of women. Two-thirds of women, 

were found to be overweight/obese and/or had high waist circumference. In the study, 

prevalence of overweight and physical inactivity in women are interrelated due to 

certain cultural norms such as desire to be overweight in order to demonstrate wealth, 

lack of social and environmental support. This might have drastically reduced their 

active participation in physical activity. Even in some populations, low levels of 

physical activity among women were due to lack of suitable dresses for exercise and 

limited gender-separated facilities in fitness centre in Hargeisa. It was also found 

significant association of age with the increasing prevalence of NCD risk factors like 

hypertension, overweight and obesity, high waist circumference, diabetes, high 

triglyceride and high cholesterol levels (p < 0.001). Higher salt intake was found to be 

among younger (26.9%) compared to older women (13.3%) and prevalence of diabetes 

ranged from 3.4% in the younger age group to 22.2% in the older age group. None of 

the women smoked or chewed tobacco. This may be due to the socio-cultural factor 

that chewing tobacco among women in some societies is considered socially 

unacceptable and hence it is not been used.7 

In a study conducted by Biomedical and Social Research Institute, San Simon 

University, Cochabamba, Bolivia in 2019 regarding prevalence and determinants of 

cardiovascular disease risk factors using the WHO STEPS approach in Cochabamba, 

Bolivia in 2019 found that more than half 57.38% were women, of which 3.25% (95% 

CI: 2.81-3.69) women were smokers. Alcohol consumption was found among 33.89% 
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(95% CI: 32.70-35.07) women. Low fruit and vegetable consumption was found to be 

76.29% (95% CI: 75.23-77.36) women and also 72.78% (95% CI: 71.66-73.89) women 

had low physical activity. Prevalence of overweight and obesity among women were 

found to be 35.17% (95% CI: 33.91-36.43) and 23.97% (95% CI: 22.84-25.09) 

respectively. 14.32% (95% CI: 13.40-15.25) women had raised blood pressure. The 

study revealed a high prevalence of cardiovascular disease risk factors, with a 

significant variation among the different socio-demographic groups. The study implies 

that the low rates of smoking among women could be due to the social unacceptability 

of women’s use of tobacco in Bolivia and Latin America. The prevalence of low intake 

of fruit and vegetables in the study was high and the reason for low consumption of 

fruit and vegetables could be the fact that members of the group consume mainly, what 

they cultivate (locally available foods). The high prevalence of overweight and obesity 

in the study is due to the dietary practices like higher consumption of carbohydrates 

and saturated fats in the normal diet, reusage of oils for frying and the increased trend 

of fast-food consumption outside the home, which contributed to an increased caloric 

intake. It was also found that lower level of physical activity reported among women 

was due to sedentary lifestyle, as most of the women were limited to working at home.44 

In a study conducted by Clinical Research Centre, Africa University, Mutare, 

Zimbabwe IN 2019 to know the trends in prevalence and related risk factors of 

overweight and obesity among women of reproductive age found that the prevalence of 

overweight and obesity increased substantially from 25.0% in 2005 to 36.6% in 2015. 

Higher prevalence of overweight and obesity was seen in older women and the reason 

behind it is older women tend to engage in less physical activity and consume a higher 

intake of energy. Married women are likely to have higher parity and high energy foods 

were provided during the postpartum period. Married women lack the motivation to 
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exercise and spend more time on sedentary activities, whereas unmarried women 

devote more time to exercise and eat healthy. Employed women in the study had higher 

odds of overweight and obesity (OR:1.19, 95% CI:1.07-1.32) as they were physical 

inactive during their working hours, which comprised of irregular schedules, shift 

working pattern, short breaks, lack of physical job demands and limited food options 

and thus leading to poor eating habits and exercise behaviours at the workplaces. The 

increasing trend of urbanization is also associated with nutritional transition including 

increased access to fast food outlets contributed to the prevalence of overweight and 

obesity. Hence, the study found that socio-economic factors like older age (adjusted 

odds ratio, OR: 4.73, 95% CI: 3.73-6.01), being married (OR: 1.72, 95% CI:1.45-2.05), 

higher parity (OR: 1.53, 95% CI: 1.18-1.98), higher socio-economic class (OR: 3.61, 

95% CI: 2.89-4.51), being employed (OR: 1.19, 95% CI: 1.07-1.32), urban residence 

and low physical activity were significantly associated with overweight and obesity.45 
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MATERIALS AND METHODS 

Background 

Dharwad district is situated in the Western sector of Northern half of Karnataka state. 

It encompasses an area of 4260 square kilometre (sq.km) and has a population of 

(census 2021). The district is bounded by Belgaum in the North, Haveri in the south, 

Gadag in the East and in the Southwest by Uttara Kannada district. It is located 425 km 

Northwest of Bangalore. 

Dharwad taluka is one among the five talukas (Dharwad, Hubli, Navalgund, Kundgol 

and Kalghatgi). It has a population of 2,18,803 spread over an area of 191 sq.km. 

Kannada is the most commonly spoken language. Majority of the population are Hindus 

(68%), followed by Muslims (26%), Christians (5.6%) and Others (Jains, Sikhs and 

Buddhists – 0.4%). 

Sri Dharmasthala Manjunatheshwara College of Medical Sciences and Hospital 

(SDMCMSH), Dharwad is a tertiary care hospital, spread over an area of 65 acres and 

caters to nearing districts. It has two outreach clinics - Urban Health Training Centre 

(UHTC), Vidyagiri and Rural Health Training Centre (RHTC), Yadwad.  

The UHTC, Vidyagiri is located at a distance of 5 km from the college. It caters to a 

population of 30,000. As a primary health care centre it provides treatment for common 

ailments, minor surgical procedures, routine laboratory tests, maternal and child health 

services, school health services and referral services. 
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Source of Data 

Study subjects 

The study population consisted of all married women in the age group 18 to 45 years 

residing in an urban area which is the field practice area attached to Department of 

Community Medicine, SDMCMSH, Dharwad. 

Inclusion Criteria 

1. Married women of age group 18 to 45 years 

2. Women who have been residing in the study area for more than one year 

3. Women willing to participate on voluntary basis after giving a written informed 

consent. 

Exclusion Criteria 

1. Women who are not willing to give consent for the study. 

2. Women who are unavailable after three subsequent visits are excluded from 

the study. 

Study area 

Urban field practice area, attached to the Department of Community Medicine, 

SDMCMSH, Dharwad. 

Study period 

The study was conducted for a period of one year, from March 2021 to February 

2022. 
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Method of Collection of Data 

Study design 

A Community based cross-sectional study was conducted. 

Sample size 

The sample size was calculated based on the formula 

n= 4pq/L2 

where, n is the sample size 

p is the probability of occurrence or the prevalence 

q=1-p, the probability of non-occurrence 

L is the permissible error 

The prevalence of high-risk waist-hip ratio among women in urban area, which is 

46.8% according to NHFS-5(2019-20) Karnataka state fact sheet. 46 

Based on the formula 4pq/L2, 

where, 

p is the prevalence (46.8%) 

q = 1-p (53.2%) 

L is the permissible error taken as 5%. 

The estimated sample size is 398 at 5% alpha error. 
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Study instrument: 

The study instrument comprised of two parts. The first part was a pre-designed and pre-

tested proforma used to collect relevant sociodemographic details of the study 

participants. The second part comprised of World Health Organization - STEPwise 

Approach to Non-Communicable Disease Risk Factor Surveillance Instruments 47 

(WHO-STEPS 1 and 2) , which was used as a screening instrument to measure the 

behavioural risk factors among the study participants. Stethoscope, 

sphygmomanometer, electronic weighing scale and medical kit were used for clinical 

examination. 

Data collection: 

A house-to-house survey was conducted in Jannat Nagar, which is an urban field 

practice area of Department of Community Medicine, where every 5th house was 

considered. Informed consent was obtained from study subjects after explaining the 

objectives of the study, then the study subjects were personally interviewed with the 

help of a predesigned and pretested proforma, where socio-demographic details were 

collected. World Health Organization - Stepwise Approach to Non-Communicable 

Disease Risk Factor Surveillance Instruments (WHO-STEPS 1 and STEPS 2) was used 

in which they were asked questions about BRFs like tobacco usage, alcohol 

consumption, dietary pattern, physical activity, history of raised blood pressure, 

diabetes, raised total cholesterol, cardiovascular disease and screening for cervical 

cancer. 

During the time of visit, if any house was found to be locked, it was revisited on the 

day of next visit and data was collected. If even during the third visit the house remained 

locked, then it was considered to be permanently locked and was excluded from the 
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study. In each house, if there were more than one married woman (18 to 45 years), only 

one eligible woman was enrolled in the study and the eldest of them satisfying the 

inclusion and exclusion criteria of the study was given priority and included to avoid 

duplication of data collected as they share the same housing and environmental 

conditions. All the houses were surveyed till the required sample size was achieved. 

Data analysis  

Descriptive statistics were applied and data was analysed using proportions and 

percentages. Chi-square test was used to find the association between different 

attributes. Statistical significance was set at 0.05% level of significance (p < 0.05). Data 

entry was done using Microsoft Excel and analysis was carried out with the help of 

Statistical Package for Social Sciences – 27.0 (SPSS Statistics – 27.0). 

Study Variables 

1. Education 

• Illiterate: A person who is unable to read and write. 

• Primary: Primary school includes classes from class I to class VII. 

• High school: High school includes classes from class VIII to class X. 

• PUC: Pre-University College or Senior Secondary Stage consists of class XI and 

XII. 

• Degree and above: This consists of general (arts, commerce or science) or 

professional degree (engineering, law or medicine). 

Note: In India, most central and state boards follow the “10+2+3” pattern of 

education. 
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2. Socio-Economic Status (SES) 48, 49 

Socio-economic status was calculated using the Modified B. G. Prasad classification – 

2021. The income categories of the scale were updated considering the Consumer Price 

Index (CPI). 

Current CPI = 119.6 and Base index value in 2016 = 100 

The formula for calculating, 

New income value = Multiplication factor × Old income value × Linking factor 

between 1960 and 1982 series x Linking factor between 1982 and 2001 series x Linking 

factor between 2001 and 2016 series.  

where, 

Multiplication factor (MF) = current CPI / Base index value in 2016.  

MF = 1.196 

Linking factor between 1960 and 1982 series = 4.93 

Linking factor between 1982 and 2001 series = 4.63 

Linking factor between 2001 and 2016 series = 2.88 

Using the above equations, the updated 

ranges for the scale for January, 2021 were calculated, as shown below 
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SES Classification as per Modified B. G. Prasad Classification 48, 49 

SES Class Modified B. G. Prasad 

Classification (2021) (INR/month) 

Class I Rs. 7863 and above 

Class II Rs. 3931 to Rs. 7862 

Class III Rs. 2359 to Rs. 3930 

Class IV Rs. 1179 to Rs. 2358 

Class V Below Rs. 1179 

 

3. Type of family 50 

• Nuclear family: A married couple and their children living together while the 

children are still regarded as dependents. 

• Joint family: Two or more married couples and their children living together in 

the same household, where all the men are related by blood. 

• Three-generation family: Representatives of three generations related to each 

other by direct descent living together. 

4. Site 51 

a. The site should be elevated from its surroundings 

b. Site should have an independent access to street 

c. Away from breeding places of mosquitoes and flies 
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d. Away from nuisances such as dust, smoke, smell, excessive noise and traffic. 

5. Types of houses 52 

• Pucca: A pucca house is one, which has walls and roof made of the following 

material. 

• Wall material: Burnt bricks, stones (packed with lime or cement), cement 

concrete, timber or ekra. 

• Roof Material: Tiles, GCI (Galvanised Corrugated Iron) sheets, asbestos cement 

sheet, RBC (Reinforced Brick Concrete), RCC (Reinforced Cement Concrete) 

and timber. 

• Kutcha: The walls and/or roof of which are made of material other than those 

mentioned above, such as un-burnt bricks, bamboos, mud, grass, reeds, thatch 

or loosely packed stones are treated as kutcha house. 

6. Setback 51 

For proper lighting and ventilation, there should be an open space all around the house 

this is called as “set back”. In urban areas built-up area should be up to two thirds of 

total area. 

7. Overcrowding 51 

It refers to a situation in which more people are living within a single dwelling than 

there is space for, so that movement is restricted, privacy secluded, hygiene impossible, 

rest and sleep difficult. 

It was classified based on persons per room. 

 



30 

 

Accepted Standards for Persons per Room: 

Number of rooms Number of persons 

1 2 

2 3 

3 5 

4 7 

5 10 

 

An additional two people for each further room was considered. 

8. Adequate lighting 52 

Lighting was said to be adequate if one could read or write in all four corners of the 

room without the help of artificial lighting during day time and without straining the 

eyes. 

9. Adequate ventilation 52 

Ventilation was said to be adequate if every living room had one door and a window, 

or at least two windows, one of which opened directly to open space. 

10. Environmental sanitation 51 

Environmental sanitation was assessed on 12 parameters: type of house, presence or 

absence of overcrowding, presence or absence of dampness, adequacy of lighting, 

adequacy of ventilation, water source, use of privy, waste disposal, collection of water 

around the house and presence or absence of rodents, mosquitoes and houseflies in the 

house. 
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Healthful: If six or more of the parameters were found to be satisfactory then the 

environmental sanitation was said to be healthful. 

Unhealthful: If six or more of the parameters were found to be unsatisfactory then the 

environmental sanitation was said to be unhealthful. 

11. Tobacco use 53 

Data particularly related to the pattern of smoked and smokeless tobacco products. 

Participants those who had smoked in the past 30 days were considered as current 

smoker for this survey. 

12. Alcohol consumption 53 

Data pertaining to lifetime abstinence, alcohol consumption in the past 12 months, and 

heavy episodic drinking was obtained from the respondents. Pictorial show cards 

featuring different kinds of glasses and bowls were shown to help them recall the 

amount of drinking. The self-reported amount was then used to determine the number 

of standard drinks of alcohol consumed. One standard drink is equal to 10 g of ethanol. 

Current episodic heavy drinking was considered as six or more drinks on any day in the 

past 30 days. 

13. Diet 53 

 Dietary recall method was used to record the number of days of consumption of fruit 

and/or vegetables in a typical week and the number of servings of fruit and/or 

vegetables consumed in an average in a day. Less than five servings of fruits and/or 

vegetables intake per day was considered insufficient. Information regarding types of 

cooking oil used and amount of salt consumed by a family in a month was also 

collected. 
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14. Physical activity 53, 54 

Physical activity was analysed using the Global Physical Activity analysis guide, where 

the level of physical activity is categorised as shown below  

< 600 METs/week Low level of physical activity 

600 – 3000 METs/week Moderate level of physical activity 

>3000 METs/week High level of physical activity 

 

15. Anthropometric measurement 

Height was measured in centimeter with a portable standard stature scale without foot 

and headwear. Weight was recorded in kilograms with a portable digital scale by 

placing on a firm, flat surface. A body mass index (BMI) of <18.5, 18.5-24.9, 25.0–

29.9 and 30.0kg/m2 was considered underweight, normal, overweight and obese 

respectively.55 Waist and hip circumferences were measured by a constant tension tape 

following STEPS Manual guideline.53 Based on WHO criteria, waist-to-hip ratio scores 

of ≥ 0.85 cm for female was considered as substantially increased. 56 

16. Clinical examination 

 Blood pressure was measured using Doctor’s Aneroid Sphygmomanometer with an 

appropriately sized cuff. Raised blood pressure was defined as having systolic blood 

pressure   ≥ 140 mm of Hg and/or diastolic blood pressure ≥ 90 mm of Hg during the 

study, or being previously diagnosed as having hypertension. Diabetes mellitus, high 
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cholesterol level and cardiovascular disease were determined by documentation such 

as a treatment record book, or participant history of medication. 53 

Ethical clearance 

Ethical clearance was obtained from the Institutional Ethics Committee of SDMCMSH. 

(Ref: SDMCMS&H/ IEC: 12:2021, Dated: 19/02/2021). 
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RESULTS 

 

The study was carried out in the urban field practice area of Department of Community 

Medicine, Shri Dharmasthala Manjunatheshwara College of Medical Sciences and 

Hospital, Dharwad. A total of 398 married women were included in the study. On 

analysis of the data collected, the following findings were noted. 

Table 1: Age-wise distribution of Married women (n = 398) 

Age in years Number Percentage 

18 - 23 24 6.03 

24 – 29 84 21.11 

30 - 35 102 25.63 

36 - 40 161 40.45 

41 - 45 27 6.78 

Total 398 100.00 

 

In our study, out of 398 married women, majority of them 161 (40.45%) belonged to 

36-40 years age group, followed by 102 (25.63%) and 84 (21.11%) belonged to 30-35 

years and 24-29 years age groups respectively and only 24 (6.03%) of them were in the 

age group of 18-23 years. 
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Figure 1: Age-wise distribution of Married women (n = 398) 
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Table 2: Religion-wise distribution of Married women (n = 398) 

 

Religion* Number Percentage 

Hindu 214 53.77 

Muslim 167 41.96 

Christian 17 4.27 

Total 398 100.00 

(*Other communities: Sikhs, Jains, Buddhists and Gurkhas - Nil) 

 

In our study, of 398 married women, majority 214 (53.77%) were Hindus and                

167 (41.96%) were Muslims. Only 17 (4.27%) of them were Christians. 

 

Figure 2: Religion-wise distribution of Married women (n = 398) 
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Table 3: Distribution of Married women as per their Educational status (n = 398) 

 

Educational status Number Percentage 

Illiterate 158 39.70 

Primary school (I to VII) 144 36.18 

High School (VIII to X) 43 10.80 

PUC (XI and XII) 31 7.79 

Degree and above 22 5.53 

Total 398 100.00 

 

Of the 398 married women in our study, majority of them 158 (39.70%) were illiterates, 

followed by 144 (36.18%) had completed their education up to primary level. Only 22 

(5.53%) of them were degree holders. 
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Figure 3: Distribution of Married women as per their Educational status  

(n = 398) 
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Table 4: Distribution of Married women as per their Occupational status  

(n = 398) 

 

Occupational status Number Percentage 

Agriculturist 0 0.00 

Labourer 0 0.00 

Housewife 379 95.22 

Business 14 3.52 

Employee in service 

(Govt/Private) 

5 1.26 

Total 398 100.00 

 

In our study, of the 398 married women, majority 379 (95.22%) were housewives, 14 

(3.52%) were doing business like shop keepers and only 5 (1.26%) women were 

working as service employees. None of the study participants were agriculturist or 

labourer. 
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Figure 4: Distribution of Married women as per their Occupational status 

(n=398) 
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Table 5: Distribution of Married women according to their marital status  

(n = 398) 

 

Marital status 

 

Number Percentage 

Living with spouse 387 97.24 

Widow 8 2.01 

Separated/Divorced 3 0.75 

Total 398 100.00 

 

In our study, majority of married women 387 (97.24%) were living with their spouse, 

8 (2.01%) were widows and 3 (0.75%) were divorced/separated.  

Figure 5: Distribution of Married women according to their marital status  

(n = 398) 
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Table 6: Distribution of Married women according to Type of Family (n = 398) 

 

Type of Family Number Percentage 

Nuclear 221 55.53 

Joint 81 20.35 

Three-generation 96 24.12 

Total 398 100.00 

 

In our study it was found that most of the married women 221 (55.53%) were belonging 

to nuclear family, 96 (24.12%) three generation family and least 81 (20.35%) belonged 

to joint family. 

Figure 6: Distribution of Married women according to Type of Family (n = 398) 
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Table 7: Distribution of Married women according to Socio-economic status 

(n = 398) 

 

Socio-economic status* Number Percentage 

Class I 

(Rs.7863 and above) 

12 3.02 

Class II 

(Rs.3931 to 7862) 

39 9.79 

Class III 

(Rs.2359 to 3930) 

78 19.60 

Class IV 

(Rs.1179 to 2358) 

180 45.23 

Class V 

(Rs.1179 and below) 

89 22.36 

Total 398 100.00 

(*Socio-economic status as per Modified B. G. Prasad Classification 2021) 

According to modified B. G. Prasad Classification for the year 2021, majority of the 

married women 180 (45.23%) and 89 (22.36%) were from class IV and class V socio-

economic status respectively, whereas only 12(3.02%) were belonging to class I 

socioeconomic status. 
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Figure 7: Distribution of Married women according to Socio-economic status  

(n = 398) 
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Table 8: Distribution of Married women as per their Environmental parameters 

(n = 398) 

Environmental Parameters Number Percentage 

Type of house Kutcha 97 24.37 

Pucca 301 75.63 

Dampness Present 106 26.63 

Absent 292 73.37 

Plastered walls Present 309 77.64 

Absent 89 22.36 

Overcrowding Present 252 63.32 

Absent 146 36.68 

Lighting Inadequate 144 36.18 

Adequate 254 63.82 

Cross ventilation Present 209 52.51 

Absent 189 47.49 

Kitchen Not separate 155 38.94 

separate 243 61.06 

Privy Insanitary 102 25.63 

Sanitary 296 74.37 

Waste disposal Indiscriminate 116 29.15 

Discriminate 282 70.85 

Water source Not clean 54 13.57 

Municipality 344 86.43 

Surroundings Not clean 237 59.55 

Clean 161 40.45 

Rodents/Insects Present 78 19.60 

Absent 320 80.40 

Total 398 100.00 
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It was seen that 301 (75.63%) women were living in pucca house. When environmental 

parameters were assessed, it was found that 252 (63.32%) women were living in 

overcrowded house, 189 (47.49%) houses of study participants had no cross ventilation 

and 254 (63.82%) had adequate lighting. 102 (25.63%) women were still practicing 

open air defecation and 116 (29.15%) were practicing indiscriminate way of refuse 

disposal. There were some 78 (19.60%) houses, where there were presence of rodent 

and insects because of ill-health housing conditions. 

 

Table 9: Classification of Married women as per Environmental parameters  

(n = 398) 

 

Environmental 

Parameters 

Number Percentage 

Healthful 237 59.55 

Unhealthful 161 40.45 

Total 398 100.00 

 

In our study, when environmental parameters were considered for assessing housing 

conditions, it was found that 237 (59.55%) women were living in healthful 

environment, whereas 161 (40.45%) were living in unhealthful environment. 

 



47 

 

Table 10: Behavioural Risk Factors for Non-Communicable Diseases among 

Married women (n = 398) 

Behavioural Risk 

Factors 

Number 

 

Percentage 

Tobacco Usage   

Yes 36 9.05 

No 362 90.95 

Alcohol consumption   

Yes 0 0.00 

No 398 100.00 

Diet   

Adequate 74 18.59 

Inadequate 324 81.41 

Physical Activity   

Adequate 85 21.36 

Inadequate 313 78.64 

 

When married women were assessed for their behavioural risk factors towards NCDs 

using WHO STEPS approach, 36 (9.05%) were using tobacco in the form of betel quid 

and loose-leaf tobacco, 324 (81.41%) were taking inadequate diet (i.e., inadequate 

servings of fruits and/or vegetables), whereas physical activity among 313 (78.64%) 

were found to be inadequate. None of the women consumed alcohol in our study group.  
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Figure 8: Behavioural Risk Factors for Non-Communicable Diseases among 

Married women (n = 398) 
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Table 11: Dietary practices among married women in-relation to NCDs (n = 398) 

 

Dietary practices Number Percentage 

Intake of Fruits and/or 

vegetables 

  

< 5 servings/day 324 81.41 

≥ 5 servings/day 74 18.59 

Excess salt   

Yes 296 74.37 

No 102 25.63 

 

In our study, out of 398 women majority 324 (81.41%) consumed less than five servings 

of fruits and/or vegetables per day and 296 (74.37%) were consuming excess salt. 

Figure 9: Dietary practices among married women in-relation to NCDs (n = 398) 
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Table 12: Excess salt usage among Married women in-relation to NCDs (n = 296) 

 

Excess Salt usage Number 

 

Percentage 

Before eating   

Yes 254 85.81 

No 42 14.19 

While cooking   

Yes 225 76.01 

No 71 23.99 

Processed foods*   

Yes 244 82.43 

No 52 17.57 

(* Processed foods high in salt includes packaged salty snacks, processed meat 

and canned salty food including pickles and preserves) 

Among 296 study participants who used excess dietary salt, 254 (85.81%) of them 

added salt to the food before eating, 225 (76.01%) of women added salt during the time 

of cooking and 244 (82.43%) of them consumed processed foods. 
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Table 13: Level of physical activity among Married women (n = 398) 

 

Level Number Percentage 

< 600 METs/wk 

(Low) 

313 78.64 

600 – 3000 METs/wk 

(Moderate) 

85 21.36 

>3000 METs/wk 

(High) 

00 0.00 

Total 398 100.00 

 

When the physical activity was assessed among 398 married women, majority of them 

313 (78.64%) were performing low level of physical activity of < 600 METs per week, 

whereas 85 (21.36%) of them were doing moderate level physical activity (600 - 3000 

METs per week) by doing daily household chores like sweeping, washing clothes, 

walking to the grocery stores. None of women were doing any type of high level of 

physical activity. 
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Figure 10: Level of physical activity among Married women (n = 398) 
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Table 14: Presence of risk factors / diseases among Married women in the past 

12 months (n = 398) 

Risk Factors/Diseases Number Percentage 

Raised blood pressure/ 

Hypertension 

  

Yes 63 15.83 

No 335 84.17 

Raised blood sugars/ 

Diabetes 

  

Yes 52 13.07 

No 346 86.93 

Raised total cholesterol   

Yes 37 9.30 

No 361 90.70 

 

 

In our study, out of 398 women 63 (15.83%), 52 (13.07%) and 37 (9.30%) had raised 

blood pressure, diabetes and raised total cholesterol respectively in the past 12 months. 
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Figure 11: Presence of risk factors / diseases among Married women in the past 

12 months (n = 398) 
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Table 15: Presence of cardiovascular disease among Married women (n = 398) 

 

Cardiovascular disease* Number Percentage 

Yes 03 0.75 

No 395 99.25 

(* Cardiovascular disease - Heart attack or chest pain or stroke in the past) 

 

When history of cardiovascular disease was asked, majority 395 (99.25%) did not 

experience heart attack or chest pain or stroke whereas, 3 (0.75%) experienced similar 

episodes in the past. 
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Table 16: Treatment received for risk factors leading to NCDs in the past 2 

weeks among married women  

 

Risk factors /Disease  Treatment 

Yes No 

Number Percentage Number Percentage 

Raised blood 

pressure / 

Hypertension  

(n=63) 

32 50.79 31 49.21 

Raised blood sugar / 

Diabetes 

(n=52) 

39 75.00 13 25.00 

Raised total 

cholesterol 

(n=37) 

21 56.76 16 43.24 

Cardiovascular 

disease 

(n=03) 

03 100.00 0 0.00 

 

Among 63 women who had raised blood pressure, 32 (50.79%) were found to be taking 

medications for the same in the past 2 weeks. Similarly, 39 (75.00%) out of 52 diabetics 

and 21 (56.76%) out of 37 women with raised total cholesterol levels were taking 

medications in the past 2 weeks.  

All the three (03) women who were suffering from cardiovascular disease are under 

treatment.  
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Table 17: Type of treatment received for risk factors leading to NCDs in the past 

two weeks among married women  

Treatment received* Number Percentage 

Raised blood pressure / 

Hypertension  

(n=32) 

 

  

 Allopathic medication 26 81.25 

Non-allopathic medication 06 18.75 

Raised blood sugar / Diabetes 

(n=39) 

 

  

Allopathic medication 35 89.74 

Non-allopathic medication 04 10.26 

Raised total cholesterol 

(n=21) 

  

Allopathic medication 18 85.71 

Non-allopathic medication 03 14.29 

Cardiovascular disease 

(n=03) 

  

Allopathic medication 03 100.00 

Non-allopathic medication 00 00.00 

(*Non-allopathic medications include Ayurvedic/homeopathic/herbal/traditional 

remedies) 

In our study it was seen that in the past 2 weeks, 26 (81.25%) out of 32 hypertensives 

under treatment were taking allopathic medications. 35 (89.74%) diabetics and 18 
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(85.71%) women with raised cholesterol levels were also taking allopathic medications, 

whereas only 6 (18.75%) hypertensives, 4 (10.26%) diabetics and 3 (14.29%) women 

with high cholesterol levels were on non-allopathic medications. All women with 

cardiovascular disease were found to be taking treatment with aspirin and statins only. 

 

Table 18: Screening of cervical cancer among Married women (n = 398) 

 

Screening* Number Percentage 

Yes 08 2.01 

No 390 97.99 

(*Screening Tests includes Visual Inspection under Acetic acid - VIA, pap smear 

and Human Papilloma Virus - HPV test) 

When the study participants were asked about cervical cancer screening, only 8 (2.01%) 

women had undergone screening tests like VIA, pap smear and HPV test and majority 

390 (97.99%) of the women never underwent any of the above tests. 

 

 

 

 

 



59 

 

Table 19: Lifestyle modifications adviced among Married women in the past 

12months (n = 398) 

Lifestyle Advice Number Percentage 

Quit tobacco   

Yes 30 7.54 

No 368 92.46 

Reduce salt intake   

Yes 92 23.12 

No 306 76.88 

Eat 5 servings of fruits &/or 

vegetables 

  

Yes 108 27.14 

No 290 72.86 

Reduce fat intake   

Yes 168 42.21 

No 230 57.79 

Physical activity   

Yes 279 70.10 

No 119 29.90 

Maintain or lose body weight   

Yes 236 59.30 

No 162 40.70 

Reduce sugar intake   

Yes 63 15.83 

No 335 84.17 
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When the study participants were asked about lifestyle behaviours that were adviced to 

them by a doctor or health care worker in the past 12 months, majority 279 (70.10%) 

of the women were adviced to do adequate physical activity, 236 (59.30%) to maintain 

or lose weight followed by 168 (42.21%) of the women to reduce fat intake. 108 

(27.14%) of them were adviced to eat atleast 5 servings of fruits and/or vegetables per 

day, whereas 92 (23.12%) and 63 (15.83%) women were told to reduce salt and sugar 

intake respectively. 

Figure 12: Lifestyle modifications adviced among Married women in the past 

12months (n = 398) 
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Table 20: Physical measurements among Married women (n = 398) 

 

Physical measurements Number Percentage 

BMI (kg/m2)   

Underweight 

(<18.5) 

7 1.76 

Normal 

(18.5 – 24.9) 

132 33.17 

Overweight 

(25 – 29.9) 

176 44.22 

Obese 

(≥30) 

83 20.85 

Waist circumference   

< 88 cms 

(Normal) 

133 33.42 

≥ 88 cms 

(High) 

265 66.58 

Waist-to-hip ratio   

< 0.85 

(Normal) 

230 57.79 

≥ 0.85 

(High) 

168 42.21 
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Blood pressure   

< 140/90 mmHg 

(Normal) 

319 80.15 

≥ 140/90 mmHg 

(Raised BP) 

79 19.85 

Heart rate   

60 – 100 beats/min 

(Normal) 

361 90.70 

> 100 beats/min 

(Increased HR) 

37 9.30 

 

In our study, when the BMI was assessed, it was found that 176 (44.22%) women were 

overweight, 83 (20.85%) were obese, 132 (33.17%) had normal BMI and only 7 

(1.76%) were underweight. When waist and hip circumferences were measured it was 

found that majority 265 (66.58%) of the women had high waist circumference and 168 

(42.21%) women had high waist-to-hip ratio. Most of the women 319 (80.15%) had 

their blood pressure within normal limits and only 79 (19.85%) women had raised blood 

pressure. Also, the heart rate was within normal limits among 361 (90.70%) women 

and only 37 (9.30%) women had increased heart rate. 
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Figure 13: Physical measurements among Married women (n = 398) 

 

 

Figure 13a: Physical measurements among Married women (n = 398) 
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Table 21: Association between Age of Married women and Dietary intake 

(n=398) 

 

 

In our study, when age of married women was compared in relation to their diet, it was 

found that, of the 398 women, 324 (81.41%) were consuming < 5 servings per day, of 

which majority 23 (85.18%) were in the age group of 41-45 years, followed by 20 

(83.33%) of the women in the age group of 18-23 years. 74 (18.59%) women, who were 

consuming ≥ 5 servings per day, 32 (19.88%) were in the age group of 36-40 years, 

followed by 16 (19.05%) in the age group of 24-29 years. This finding is statistically 

not significant (ꭓ2 = 0.182, df = 4, p = 0.99610232). 

 

 

 

Age in 

years 

Diet (Fruits and/or vegetables) 

< 5 servings/day ≥ 5 servings/day Total 

No. % No. % No. % 

18 - 23 20 83.33 4 16.67 24 6.03 

24 - 29 68 80.95 16 19.05 84 21.11 

30 - 35 84 82.35 18 17.65 102 25.63 

36 - 40 129 80.12 32 19.88 161 40.45 

41 - 45 23 85.18 4 14.82 27 6.78 

Total 324 81.41 74 18.59 398 100.00 

ꭓ2 = 0.182          df = 4           p = 0.99610232 (Not significant) 
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Figure 14: Association between Age of Married women and Dietary intake 

(n=398) 
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Table 22: Association between Educational status of Married women and 

Dietary intake (n=398) 

 

In our study, when educational status was compared in relation to diet, it was found 

that, majority 146 (92.41%) of the women were illiterates, followed by 26 (83.87%) 

who had completed secondary education were consuming < 5 servings per day. Most 

of women, who were consuming ≥ 5 servings per day were either graduates or 

postgraduates, which accounted to 18 (81.82%), followed by primary and high school 

level of education, which accounted to 30 (20.83%) and 9 (20.93%) respectively.This 

finding is statistically significant. (ꭓ2 = 66.305, df = 4, p = 0.00001) 

 

 

Educational 

status 

Diet (Fruits and/or vegetables) 

< 5 servings/day ≥ 5 servings/day Total 

No. % No. % No. % 

Illiterate 146 92.41 12 7.59 158 39.70 

Primary school 114 79.17 30 20.83 144 36.18 

High School 34 79.07 09 20.93 43 10.80 

PUC 26 83.87 05 16.13 31 7.79 

Degree and 

above 

04 18.18 18 81.82 22 5.53 

Total 324 81.41 74 18.59 398 100.00 

ꭓ2 = 66.305          df = 4           p = 0.00001 (Significant) 
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Figure 15: Association between Educational status of Married women and 

Dietary intake (n=398) 
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Table 23: Association between type of family of Married women and Dietary 

intake (n=398) 

 

In our study, out of 398 study participants, it was found that 77 (95.06%) belonged to 

joint family, followed by 79 (82.29%) belonged to three generation family were 

having less than < 5 servings per day. 

Women having ≥ 5 servings per day, majority 53 (23.98%) were from nuclear family, 

followed by three-generation family 17 (17.71%) and joint family 4 (4.94%). This 

finding is statistically significant (ꭓ2 = 12.996, df = 2, p = 0.00150645). 

 

 

 

Type of 

Family 

Diet (Fruits and/or vegetables) 

< 5 servings/day ≥ 5 servings/day Total 

No. % No. % No. % 

Nuclear 168 76.02 53 23.98 221 55.53 

Joint 77 95.06 04 4.94 81 20.35 

Three-

generation 

79 82.29 17 17.71 96 24.12 

Total 324 81.41 74 18.59 398 100.00 

ꭓ2 = 12.996          df = 2           p = 0.00150645 (Significant) 
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Figure 16: Association between type of family of Married women and Dietary 

intake (n=398) 
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Table 24: Association between Socio-economic status of Married women and 

Dietary intake (n=398) 

(*Socio-economic status as per Modified B. G. Prasad Classification 2021) 

In this study, when socio-economic status was compared in relation to the diet of 

married women, it was found that, majority of the women 86 (96.63%) and 165 

(91.67%) were belonging to class V and IV SES, who were consuming < 5 servings per 

day respectively. 

11 (91.67%) and 26 (66.67%) women of SES class I and class II consuming ≥ 5 servings 

per day respectively. This finding is statistically significant (ꭓ2 = 119.899, df = 4, p = 

0.00001). 

 

Socio-

economic 

status* 

Diet (Fruits and/or vegetables) 

< 5 servings/day ≥ 5 servings/day Total 

No. % No. % No. % 

Class I 01 8.33 11 91.67 12 3.02 

Class II 13 33.33 26 66.67 39 9.80 

Class III 59 75.64 19 24.36 78 19.60 

Class IV 165 91.67 15 8.33 180 45.23 

Class V 86 96.63 03 3.37 89 22.36 

Total 324 81.41 74 18.59 398 100.00 

ꭓ2 = 119.899          df = 4           p = 0.00001 (Significant) 
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Figure 17: Association between Socio-economic status of Married women and 

Dietary intake (n=398) 
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Table 25: Association between Physical activity and Body mass index of Married 

women (n=398) 

 

 

When physical activity and body mass index of married women were compared, 

majority 146 (46.65%) of the women who were performing low level of physical 

activity were overweight whereas 30 (22.73%) women who were performing moderate 

level of physical activity had normal BMI. None of women were doing any type of high 

level of physical activity. This finding is statistically not significant (ꭓ2 = 5.748, df = 3, 

p = 0.12453538). 

 

 

BMI Physical activity 

< 600 METs/wk 

(Low) 

600 - 3000 

METs/wk 

(Moderate) 

Total 

No. % No. % No. % 

Underweight 3 42.86 4 57.14 7 1.76 

Normal 102 72.27 30 22.73 132 33.17 

Overweight 146 82.95 30 17.05 176 44.22 

Obese 62 74.70 21 25.30 83 20.85 

Total 313 78.64 85 21.36 398 100.00  

ꭓ2 = 5.748        df = 3        p = 0.12453538 (Not significant) 
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Figure 18: Association between Physical activity and Body mass index of 

Married women (n=398) 
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Table 26: Association between Waist circumference of Married women and 

physical activity (n=398) 

 

 

When association between waist circumference and physical activity was assessed 

among married women, it was found that majority 213 (80.38%) women who had high 

waist circumference were performing inadequate physical activity whereas 33 

(24.81%) women who had normal waist circumference were performing adequate 

physical activity. None of women were doing any type of high level of physical activity. 

This finding is statistically not significant (ꭓ2 = 1.42, df = 1, p = 0.2334034). 

 

 

Waist 

circumference 

Physical activity 

< 600 METs/wk 

(Low) 

600 - 3000 

METs/wk 

(Moderate) 

Total 

No. % No. % No. % 

< 88 cms 

(Normal) 

100 75.19 33 24.81 133 33.42 

≥ 88 cms 

(High) 

213 80.38 52 19.62 265 66.58 

Total 313 78.64 85 21.36 398 100.00  

ꭓ2 = 1.42         df = 1         p = 0.2334034 (Not significant) 
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Table 27: Association between Waist-to-hip ratio of Married women and 

physical activity (n=398) 

 

When waist-hip ratio was compared in relation to physical activity, it was found that 

most 136 (80.95%) of the women who were performing inadequate physical activity 

had high waist-to-hip ratio whereas 53 (23.04%) women who were performing 

adequate physical activity had normal waist-to-hip ratio. This finding is statistically not 

significant (ꭓ2 = 0.923, df = 1, p = 0.33366885). 

 

 

 

Waist-

to-hip 

ratio 

Physical activity 

< 600 METs/wk 

(Low) 

600 - 3000 

METs/wk 

(Moderate) 

Total 

No. % No. % No. % 

< 0.85 

(Normal) 

177 76.96 53 23.04 230 57.79 

≥ 0.85 

(High) 

136 80.95 32 19.05 168 42.21 

Total 313 78.64 85 21.36 398 100.00  

ꭓ2 = 0.923        df = 1         p = 0.33366885 (Not significant)  
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Table 28: Association between Age and Body mass index of Married women 

(n=398) 

Age in 

years 

Body Mass Index 

Underweight  Normal Overweight obese Total 

No % No % No % No % No % 

18 – 23 5 20.83 11 45.8

3 

03 12.50 05 20.83 24 6.03 

24 – 29 2 2.38 33 39.2

9 

39 46.43 10 11.90 84 21.11 

30 – 35 0 0.00 50 49.0

2 

37 36.27 15 14.71 102 25.63 

36 – 40 0 0.00 34 21.1

2 

89 55.28 38 23.60 161 40.45 

41 – 45 0 0.00 04 14.8

1 

08 29.63 15 55.56 27 6.78 

Total 7 1.76 13

2 

33.1

7 

17

6 

44.22 83 20.85 398 100.00 

ꭓ2 = 90.148         df = 12        p = 0.00001 (Significant) 

 

In our study, when age of married women was compared in relation to body mass index, 

of the 398 study participants, only 132 (33.17%) women were having normal BMI, 

followed by 176 (44.22%) were overweight, 83 (20.85%) obese and only 7 (1.76%) 

were under weight. It was found that 15 (55.56%) of women, who were having obesity 

were in the age group of 41-45 years followed by 89 (55.28%) were overweight in age 

group of 36-40 years and 50 (49.02%) were having normal BMI and they were in the 

age group of 30-35 years respectively. This finding is statistically significant. 

(ꭓ2 = 90.148, df = 12, p = 0.00001). 
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Figure 19: Association between Age and Body mass index of Married women 

(n=398) 
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Table 29: Association between Socio-Economic status and Body mass index of 

Married women (n=398) 

 

 

When SES and BMI were compared, it was found that most of the women who were 

overweight and obese belonged to SES class I. It was found that 5 (41.67%) and 

7(58.33%) who were having obesity and overweight were belonging to class I 

respectively. Women having normal BMI, 15 (38.46%) and 63 (37.22%) were 

belonging to class II and IV respectively. This finding is statistically not significant.    

(ꭓ2 =10.398, df = 12, p = 0.58108779). 

Socio-

Econom

ic status 

Body Mass Index 

Underweight Normal Overweight obese Total 

No % No % No % No % No % 

Class I 0 0.00 0 0.00 07 58.33 05 41.67 12 3.02 

Class II 0 0.00 15 38.46 14 35.90 10 25.64 39 9.80 

Class III 0 0.00 29 37.18 34 43.59 15 19.23 78 19.60 

Class IV 3 1.67 63 37.22 79 43.89 35 19.44 180 45.23 

Class V 4 4.49 25 28.09 42 47.19 18 20.23 89 22.36 

Total 7 1.76 13

2 

33.17 176 44.22 83 20.85 398 100.00 

ꭓ2 = 10.398         df = 12          p = 0.58108779 (Not significant) 
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Figure 20: Association between Socio-Economic status and Body mass index of 

Married women (n=398) 
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Table 30: Presence of behavioural risk factors among married women (n=398) 

 

 

(*Behavioural risk factors include tobacco usage, alcohol consumption, unhealthy diet, 

excess salt usage, physical inactivity, raised blood pressure, raised blood sugars and raised 

total cholesterol) 

When study participants were assessed for the presence of behavioural risk factors, it 

was found that most of the women 394 (98.99%) had the presence of behavioural risk 

factors for developing NCDs, whereas only 4 (1.01%) women had no risk factors for 

the development of NCDs. 

Figure 21: Presence of behavioural risk factors among married women (n=398) 

 

98.99%

1.01%

Present Absent

Behavioural risk 

factors* 

Number Percentage 

Present 394 98.99 

Absent 04 1.01 

Total 398 100.00 
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Table 31: Presence of behavioural risk factors among married women (n=394) 

 

Behavioural risk factors Number Percentage 

1 Risk factor 33 8.38 

2 Risk factor 106 26.90 

≥ 3 Risk factor 255 64.72 

Total 394 100.00 

 

Among the 394 women who had behavioural risk factors for NCDs, majority 255 

(64.72%) of the women had more than three risk factors, 106 (26.90%) women had two 

risk factors and 33 (8.38%) women had only one risk factor. 

Figure 22: Presence of behavioural risk factors among married women (n=394) 

 

8.38%

26.90%64.72%

1 Risk factor 2 Risk factor ≥ 3 Risk factor
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Table 32: Association between Age of Married women and behavioural risk 

factors for NCDs (n=394) 

 

 

When age of the married women was compared with that of the presence of behavioural 

risk factors, it was found that 22 (81.48%) of the women who had ≥ 3 behavioural risk 

factors were in the age group of 41-45 years. 

 

 

Age in 

years 

Behavioural Risk factors 

1 Risk factor 2 Risk factors ≥ 3 Risk factors Total 

No. % No. % No. % No. % 

18 - 23 2 8.70 

 

7 30.43 

 

14  60.87 

 

23 5.84 

24 – 29 8 9.64 

 

25 30.12 

 

50 60.24 

 

83 21.07 

30 - 35 6 6.00 

 

30 30.00 

 

64 64.00 

 

100 25.38 

36 - 40 14 8.69 

 

42 26.09 

 

105 65.22 

 

161 40.86 

41 - 45 3 11.11 

 

2 7.41 

 

22 81.48 

 

27 6.85 

Total 33 8.38 

 

106 26.90 

 

255 64.72 

 

394 100.00 

ꭓ2 = 5.331          df = 8           p = 0.72168313 (Not significant) 
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Among 7 (30.43%) women had two risk factors were in the age group of 18-23 years 

and whereas 3 (11.11%) had only one risk factor were in the age group of 41-45 years. 

This finding is not statistically significant (ꭓ2 = 5.331, df = 8, p = 0.72168313). 

 

Figure 23: Association between Age of Married women and behavioural risk 

factors for NCDs (n=394) 
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Table 33: Association between type of family and behavioural risk factors for 

NCDs among Married women(n=394) 

 

When behavioural risk factors were compared in relation to the type of family, it was 

found that, of the 394 women who had the behavioural risk factors, majority 63 

(77.78%) of the women belonged to joint family were having ≥ 3 risk factors. Women 

68 (31.19%) were from nuclear family had two risk factors and least 5 (6.17%) women 

were having only one risk factor and they were belonging to joint family. This finding 

is statistically significant (ꭓ2 =10.541, df =4, p = 0.03223689).  

 

 

 

Type of 

family 

Behavioural Risk factors 

1 Risk factor 2 Risk factors ≥ 3 Risk 

factors 

Total 

No. % No. % No. % No. % 

Nuclear 16 7.34 68 31.19 

 

134 61.47 218 55.33 

Joint 5 6.17 
 

13 16.05 

 

63 77.78 81 20.56 

Three-

generation 

12 12.63 25 26.32 

 

58 61.05 
 

95 24.11 

Total 33 8.38 
 

106 26.90 255 64.72 394 100.00 

ꭓ2 =10.541           df =4           p = 0.03223689 (Significant) 
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Table 34: Association between Educational status and behavioural risk factors 

for NCDs among Married women(n=394) 

 

In our study, when educational status was compared with behavioural risk factors, it 

was found that majority 158 (40.10%) of the women were illiterates and 59.90% 

educated. Among 121 (76.58%), women who were having ≥ 3 Risk factors were 

illiterates. 10 (47.62%) women who were having two risk factors were all graduates 

and postgraduates. Only 2 (6.45%) had completed secondary education were exposed 

 

 

Education 

Status  

Behavioural Risk factors 

1 Risk factor 2 Risk 

factors 

≥ 3 Risk factors Total 

No. % No. % No. % No. % 

Illiterate 11 6.96 26 16.46 

 

121 76.58 158 40.10 

Primary 

school 

12 8.51 

 

43 30.50 

 

86 60.99 141 35.79 

High 

School 

4 9.30 

 

15 34.89 

 

24 55.81 43 10.91 

PUC 2 6.45 

 

12 38.71 

 

17 54.84 31 7.87 

Degree 

and above 

4 19.05 

 

10 47.62 7 33.33 
 

21 5.33 

Total 33 8.38 
 

106 26.90 255 64.72 394 100.00 

ꭓ2 = 20.065           df = 8        p = 0.01009291 (Significant) 
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to only one risk factor. This finding is statistically significant (ꭓ2 = 20.065, df = 8, 

p=0.01009291). 

Figure 24: Association between Educational status and behavioural risk factors for 

NCDs among Married women(n=394) 
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Table 35: Association between Socio-economic status and behavioural risk 

factors for NCDs among Married women(n=394)  

 

  

When the association between behavioural risk factors and socio-economic status was 

assessed, it was found majority of the women 71 (79.77%) and 118 (65.92%), who were 

having ≥ 3 Risk factors belonged to class V and IV respectively. Whereas 19 (50.00%) 

women who were from class II were having 2 risk factors and only 3 (25.00%) were 

 

Socio-

economic 

status 

Behavioural Risk factors 

1 Risk factor 2 Risk factors ≥ 3 Risk factors Total 

No. % No. % No. % No. % 

Class I 3 25.00 4 33.33 5 41.67 12 3.05 

Class II 6 15.79 19 50.00 13 34.21 

 

38 9.64 

Class III 5 6.58 23 30.26 
 

48 63.16 

 

76 19.29 

Class IV 14 7.82 47 26.26 118 65.92 

 

179 45.43 

Class V 5 5.62 13 14.61 71 79.77 89 22.59 

Total 33 8.38 
 

106 26.90 255 64.72 394 100.00 

ꭓ2 = 24.638         df = 8       p = 0.00178992 (Significant) 
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exposed to 1 risk factor and they were from class I SES. This finding is statistically 

significant (ꭓ2 = 24.638, df = 8, p = 0.00178992). 

Figure 25: Association between Socio-economic status and behavioural risk 

factors for NCDs among Married women(n=394) 
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DISCUSSION 

 

The present study was a community based cross-sectional study. The study population 

consisted of married women of 18-45 years of age, residing in urban field practice area 

of Urban Health Training Centre (UHTC), attached to the Department of Community 

Medicine, Sri Dharmasthala Manjunatheshwara College of Medical Sciences and 

Hospital (SDMCMSH), Dharwad.  

The UHTC, Vidyagiri is located at a distance of 5kms from the college. It caters to a 

population of 30,000. As a primary health centre, it provides for treatment of common 

ailments, minor surgical procedures, basic laboratory tests, maternal and child health 

services, school health services and referral services.  

After calculation of sample size, a total of 398 married women were included in the 

study, which was carried out over a period of one year, from March 2021 to February 

2022, to assess the behavioural risk factors for non-communicable diseases among 

these married women. 

Table 1: Age-wise distribution of Married women (n = 398) 

In the present study, out of 398 married women majority of them 161 (40.45%) 

belonged to 36-40 years age group, followed by 102 (25.63%) and 84 (21.11%) 

belonged to 30-35 years and 24-29 years age groups respectively and only 24 (6.03%) 

of them were in the age group of 18-23 years. 

Another study done in the urbanized village of Delhi, India, 70% of the women were in 

the age group of 25-44 years whereas the remaining 30% women were in the age group 
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of 45-65 years. Majority of the women in this study are in the similar age group to our 

study and also the study was conducted in an urban setting. 57 

Table 2: Religion-wise distribution of Married women (n = 398) 

In our study, majority 214 (53.77%) were Hindus and 167 (41.96%) were Muslims. 

Only 17 (4.27%) of them were Christians.  

In a similar study done in India based on NFHS-4, majority 80.57% were Hindus, 

followed by 13.79% Muslims, 13.79% Christians and 2.38% belonged to other 

religions.58 As our urban field practice area is a Muslim dominated community, 

percentage of Muslims were more in our study group. 

Table 3: Distribution of Married women as per their Educational status (n = 398) 

In the present study, majority of them 158 (39.70%) were illiterates, followed by 144 

(36.18%) had completed their education up to primary level. Only 22 (5.53%) of them 

were degree holders. 

In an analogous study done in Delhi, it was found that only 9.0% were illiterates, 30.0% 

and 11% had completed up to middle and primary level respectively. 5.0% were degree 

holders.59 Findings differ from our study due to lesser educational status among women 

in our study area compared to Delhi being a metropolitan city, where basic education 

is considered important for their daily livelihood. 

Table 4: Distribution of Married women as per their Occupational status (n = 398) 

In our study, of the 398 married women, majority 379 (95.22%) were housewives, 14 

(3.52%) were doing business like shop keepers and only 5 (1.26%) women were 

working as service employees. None of the study participants were agriculturist or 
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labourer. As the study was conducted in an urban area, most of the women were 

housewives because urban slum areas are populated with majority of the people with 

low educational level and poor SES. 

Table 5: Distribution of Married women according to their marital status (n = 398) 

In the present study, majority of married women 387 (97.24%) were living with their 

spouse, 8 (2.01%) were widows and 3 (0.75%) were divorced/separated.  

In a similar study done in Eastern India, it was found that 56.7% were married, 13.7% 

were single, 9.8% were divorcee or living separated from their husbands, and 19.6% 

were widows. 22  

Another study done in Kochi, Kerala, it was found that majority 89.0% women were 

married, 8.2% were unmarried and only 2.8% were widowed.40 

Table 6: Distribution of Married women according to Type of Family (n = 398) 

In our study it was found that most of the married women 221 (55.53%) were belonging 

to nuclear family, 96 (24.12%) three-generation family and least                    81 (20.35%) 

were living in joint family. 

In an analogous study done in Delhi, majority of the women 64.7% belonged to nuclear 

family and 35.3% women belonged to joint family, which is similar to our findings.59 

Table 7: Distribution of Married women according to Socio-economic status 

(n = 398) 

In present study, majority of the married women 180 (45.23%) and 89 (22.36%) were 

from class IV and class V socio-economic status respectively, whereas only 12(3.02%) 

were belonging to class I socioeconomic status. 
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In a similar study done in Eastern India among women, it was found that 31.4% of the 

participants belonged to class II, 31.4% to class III, and 31.4% to class IV and 3.9% 

belonged to Class V SES and only two participants were in class I SES. 22 This 

difference in SES is due to that this study was conducted in working class women of 

tertiary care hospital, whereas our study was conducted in an urban slum, where 

majority of the women were housewives. 

Table 8: Distribution of Married women as per their Environmental parameters 

(n = 398) 

It our study it was found that 301 (75.63%) women were living in pucca house. When 

environmental parameters were assessed, it was found that 252 (63.32%) women were 

living in overcrowded house, 189 (47.49%) houses of study participants had no cross 

ventilation and 254 (63.82%) had adequate lighting. 102 (25.63%) women were still 

practicing open air defecation and 116 (29.15%) were practicing indiscriminate way of 

refuse disposal. There were some 78 (19.60%) houses, where there were presence of 

rodent and insects because of ill-health housing conditions. 

Table 9: Classification of Married women as per Environmental parameters 

(n = 398) 

In our study, when environmental parameters were considered for assessing housing 

conditions, it was found that 237 (59.55%) women were living in healthful 

environment, whereas 161 (40.45%) were living in unhealthful environment. 
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Table 10: Behavioural Risk Factors for Non-Communicable Diseases among 

Married women (n = 398) 

In the present study, 36 (9.05%) were using tobacco in the form of betel quid and loose-

leaf tobacco, 324 (81.41%) were taking inadequate diet (i.e., inadequate servings of 

fruits and/or vegetables), whereas physical activity among 313 (78.64%) were found to 

be inadequate. None of the women consumed alcohol in our study group.  

In an analogous study done in Urbanized village of Delhi, it was found that the 

prevalence of smoking and smokeless tobacco was 7.2% and 11.4%, respectively. None 

of the women reported intake of alcohol. 70.3% of the study subjects were consuming 

less than five servings of fruits and vegetables.57  

In another study done among women all over India, it was found that 0.8% of the 

women smoked tobacco whereas 5.5% of women consumed smokeless tobacco. Only 

1.2% of women consumed alcohol.58 

In a global adult tobacco survey conducted among Indian women found that 84.2% 

women never-used tobacco, 13.3% consumed smokeless tobacco products, 1.8% had 

smoked tobacco, while 0.8% were dual-users.37 

These findings are similar to our study as alcohol consumption and tobacco usage are 

socially unacceptable among women, there is lower prevalence in tobacco and alcohol 

usage. 

Another study done all-over India, it was found that 49.2% of younger adults and 46.1% 

of middle-aged adults showed low levels of physical activity.60 This findingis similar 

to our study due to the fact that role of women as homemakers are less likely to step 

outside for regular physical exercise/activity. 
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Table 11: Dietary practices among married women in-relation to NCDs (n = 398) 

In our study, out of 398 women majority 324 (81.41%) consumed less than five servings 

of fruits and/or vegetables per day and 296 (74.37%) were consuming excess salt by 

adding salt to the food before eating, while cooking and by consuming processed foods 

high in salt like packaged salty snacks, processed meat and canned salty food including 

pickles and preserves.  

In a study done in Kochi, Kerala, it was found that majority 97.2% women consumed 

less than 5 servings of fruits and vegetables per day.40 

Another study done in Punjab found that majority 95.8% (95% CI: 94.6–97.0) of 

participants took less than 5 servings of fruits and/or vegetables on average per day.42 

Table 12: Excess salt usage among Married women in-relation to NCDs (n = 296) 

In our study, among 296 study participants who used excess dietary salt, 254 (85.81%) 

of them added salt to the food before eating, 225 (76.01%) of women added salt during 

the time of cooking and 244 (82.43%) of them consumed processed foods. 

In a study done in young adult women in Delhi found that all the study participants 

100% were having excessive salt intake. 56% add extra salt to food and 46.32 % 

consumed salty food/snacks.59 This is in contrast to our study findings  due to the reason 

that study participants in our study have the practice of adding salt while cooking the 

rice and regular usage of processed foods like pickles and processed meat which are 

high in salt content. 
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Table 13: Level of physical activity among Married women (n = 398) 

In the present study, majority of them 313 (78.64%) were performing low level of 

physical activity of < 600 METs per week, whereas 85 (21.36%) of them were doing 

moderate level physical activity (600 - 3000 METs per week) by doing household 

chores like sweeping, washing clothes, walking to the grocery stores, etc. None of 

women were doing any type of high level of physical activity. 

In a study done in Vellore, Tamilnadu found that the prevalence of insufficient physical 

activity among urban residents was 63.3%. 70.8% of the women were performing 

insufficient physical activity and only 29.2% were performing sufficient physical 

activity.61 

Another study done from the findings of National noncommunicable disease 

monitoring survey in India it was found that prevalence of insufficient physical activity 

among adults was 41.4%, of which high proportion 52.4% was see among women and 

51.7% was seen among urban residents. 62 

Low levels of physical activity among women are due to the fact that most of the women 

in our study are doing household activities only. Barriers like lack of time, motivation, 

interest and not being used to the culture of walking are reasons for insufficient physical 

activity among women. 

Table 14: Presence of risk factors / diseases among Married women in the past 12 

months (n = 398) 

In our study, out of 398 women 63 (15.83%), 52 (13.07%) and 37 (9.30%) had raised 

blood pressure, diabetes and raised total cholesterol respectively in the past 12 months. 
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In a study done among women in Delhi found that 23%, 22%, and 42% women had 

raised blood pressure, blood glucose, and cholesterol respectively.57 In contrary to our 

study, women of metropolitan city are mostly working-class people where they are 

exposed to fast food culture and junk foods which contribute to their high cholesterol 

levels. 

Another study done among women in India found that proportion of 6.0% of women 

were diabetic and 8.7% were hypertensive.58 

Table 15: Presence of cardiovascular disease among Married women (n = 398) 

In the present study, majority 395 (99.25%) did not experience heart attack or chest 

pain or stroke whereas, 3 (0.75%) experienced similar episodes in the past. 

Another study done among women in India found that 1.4% had heart diseases.58 This 

finding is similar to our study. 

Table 16: Treatment received for risk factors leading to NCDs in the past 2 weeks 

among married women  

In our study, among 63 women who had raised blood pressure, 32 (50.79%) were found 

to be taking medications for the same in the past 2 weeks. Similarly, 39 (75.00%) out 

of 52 diabetics and 21 (56.76%) out of 37 women with raised total cholesterol levels 

were taking medications in the past 2 weeks. This shows that more than half of the 

women who have NCDs are on medications. 

All the three (03) women who were suffering from cardiovascular disease are under 

treatment.  
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Table 17: Type of treatment received for risk factors leading to NCDs in the past 

2 weeks among married women  

In our study it was seen that in the past 2 weeks, 26 (81.25%) out of 32 hypertensives 

under treatment were taking allopathic medications. 35 (89.74%) diabetics and 18 

(85.71%) women with raised cholesterol levels were also taking allopathic medications, 

whereas only 6 (18.75%) hypertensives, 4 (10.26%) diabetics and 3 (14.29%) women 

with high cholesterol levels were on non-allopathic medications like 

ayurvedic/homeopathic/herbal/traditional remedies. All women with cardiovascular 

disease were found to be taking treatment with aspirin and statins. 

Table 18: Screening of cervical cancer among Married women (n = 398) 

In our study, only 8 (2.01%) women had undergone screening tests like VIA, pap smear 

and HPV test and majority 390 (97.99%) of the women never underwent any of the 

above tests. 

In a study done in Haryana, India found that only 7.7% and 8% of females aged 30–49 

was ever screened for cervical or breast cancer. 38 

According to NFHS-5 Karnataka state fact sheet, 0.5% of women had undergone 

cervical cancer screening, of which 0.6% of women belonged to urban area. Similar 

lower rates of cancer screening were found in our study.  

This similar findings of low rates in cancer screening among women is due to lack of 

awareness regarding the disease and screening. 
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Table 19: Lifestyle modifications adviced among Married women in the past 

12months (n = 398) 

In the present study, majority 279 (70.10%) of the women were adviced to do adequate 

physical activity, 236 (59.30%) to maintain or lose weight followed by 168 (42.21%) 

of the women to reduce fat intake. 108 (27.14%) of them were adviced to eat at least 5 

servings of fruits and/or vegetables per day, whereas 92 (23.12%) and 63 (15.83%) 

women were told to reduce salt and sugar intake respectively. 

Table 20: Physical measurements among Married women (n = 398) 

In our study, when the BMI was assessed, it was found that 176 (44.22%) women were 

overweight, 83 (20.85%) were obese, 132 (33.17%) had normal BMI and only 7 

(1.76%) were underweight. When waist and hip circumferences were measured it was 

found that majority 265 (66.58%) of the women had high waist circumference and 168 

(42.21%) women had high waist-to-hip ratio. Most of the women 319 (80.15%) had 

their blood pressure within normal limits and only 79 (19.85%) women had raised blood 

pressure. Also, the heart rate was within normal limits among 361 (90.70%) women 

and only 37 (9.30%) women had increased heart rate. The reason behind overweight 

and obesity could be attributed to inadequate dietary practices, easy availability and 

affordability of unhealthy foods and lack of physical activity. 

In a similar study done in Delhi found that high waist-to-hip ratio was found in 41.45% 

women.59 This finding is similar to the findings of our study. 

Another study done using nationally representative data in India, it was found that 

almost half of the women 30.9% were overweight/obese. The prevalence was 
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significantly higher among women living in urban areas (28.7%) compared to those 

living in rural areas (19.5%).51 

Table 21: Association between Age of Married women and Dietary intake (n=398) 

In our study, of the 398 women, 324 (81.41%) were consuming < 5 servings per day, 

of which majority 23 (85.18%) were in the age group of 41-45 years, followed by 20 

(83.33%) of the women in the age group of 18-23 years. 74 (18.59%) women, who were 

consuming ≥ 5 servings per day, 32 (19.88%) were in the age group of 36-40 years, 

followed by 16 (19.05%) in the age group of 24-29 years. 

Among our study participants majority of the women were housewives. As the younger 

women age group could have thought that they were healthy and in contrast older age 

group women could be depriving themselves of minimum number of servings so as to 

take care of requirements of other family members and indirectly giving their share to 

other members in the family. 

Table 22: Association between Educational status of Married women and Dietary 

intake (n=398) 

In present study, majority 146 (92.41%) of the women were illiterates were consuming 

< 5 servings of fruits and vegetables per day. Most of women, who were consuming ≥ 

5 servings of fruits and vegetables per day were both graduates and postgraduates, 

which accounted to 18 (81.82%), followed by primary and high school level of 

education, which accounted to 30 (20.83%) and 9 (20.93%) respectively. This shows 

that educational status plays an important role, as dietary intake among women with 

higher educational status was found to be adequate compared to illiterates. This could 
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be due to lack of awareness regarding the benefits of fruits and vegetables among 

women who are illiterates. 

Thus, as the educational level increases the awareness level also increases.  

Table 23: Association between type of family of Married women and Dietary 

intake (n=398) 

In our study, out of 398 study participants, it was found that 77 (95.06%) belonged to 

joint family, followed by 79 (82.29%) belonged to three generation family were having 

less than 5 servings of fruits and vegetables per day. Women having ≥ 5 servings per 

day, majority 53 (23.98%) were from nuclear family, followed by three-generation 

family 17 (17.71%).  

This might be due to the reason that with larger family size. The dietary share is divided 

among all the family members and preference is given to children and male members 

of the family and hence the women of joint family consume less than 5 servings of 

fruits and vegetables per day. 

Table 24: Association between Socio-economic status of Married women and 

Dietary intake (n=398) 

In our study, it was found that, majority of the women 86 (96.63%) and 165 (91.67%) 

were belonging to class V and IV SES, who were consuming < 5 servings per day 

respectively. 11 (91.67%) and 26 (66.67%) women of SES class I and class II consumed 

≥ 5 servings per day respectively. This shows that socio-economic status plays an 

important role in the dietary intake of women, as women of upper socio-economic 

status are affordable to take adequate amounts of fruits and vegetables compared to 
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women of lower socio-economic status, who might find its consumption highly 

expensive. 

Table 25: Association between Physical activity and Body mass index of Married 

women (n=398) 

In present study, majority 146 (46.65%) of the women who were performing low level 

of physical activity were overweight, whereas 30 (22.73%) women who were 

performing moderate level of physical activity had normal BMI. This shows that 

physical activity plays an important role in maintaining body mass index. This could 

be due to the reason that majority of the women in our study are housewives who are 

confined to their homes taking part in household chores, watching television and most 

of the times confined to home, thus contributing to more of sedentary lifestyle leading 

to increase in the body mass index. 

Table 26: Association between Waist circumference of Married women and 

physical activity (n=398) 

In the present study, it was found that majority 213 (80.38%) women who had high 

waist circumference were performing inadequate physical activity whereas 33 

(24.81%) women who had normal waist circumference were performing adequate 

physical activity.  

This shows that women who had inadequate physical activity tends to have abdominal 

obesity. This prevalence of overweight and obesity could be attributed to inadequate 

dietary practices, easy availability and affordability of unhealthy and junk food and 

even lack of awareness of benefits of doing physical activity.  
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Table 27: Association between Waist-to-hip ratio of Married women and physical 

activity (n=398) 

In our study, it was found that most 136 (80.95%) of the women who were performing 

inadequate physical activity had high waist-to-hip ratio whereas 53 (23.04%) women 

who were performing adequate physical activity had normal waist-to-hip ratio. This 

shows that physical activity plays an important role in central obesity. The reason 

behind this high prevalence of central obesity could be attributed to inadequate dietary 

practices, easy availability, affordability of unhealthy and junk foods and even lack of 

awareness of the benefits of doing some type of physical activity.  

Table 28: Association between Age and Body mass index of Married women 

(n=398) 

In our study, of the 398 married women, only 132 (33.17%) women were having normal 

BMI, followed by 176 (44.22%) were overweight, 83 (20.85%) obese and only 7 

(1.76%) were under weight. It was found that 15 (55.56%) of women, who were having 

obesity were in the age group of 41-45 years followed by 89 (55.28%) were overweight 

in age group of 36-40 years and 50 (49.02%) were having normal BMI and they were 

in the age group of 30-35 years respectively. The study shows positive association 

between age and BMI, as there is tendency of increase in BMI among married women 

after the age of 35 years. Body weight tends to increase among married women after 

child birth could also be a reason behind overweight/obesity and also because of 

hormonal changes. 
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Table 29: Association between Socio-Economic status and Body mass index of 

Married women (n=398) 

In present study, it was found that 5 (41.67%) and 7 (58.33%) who were belonging to 

class I SES were obese and overweight respectively. Women having normal BMI, 63 

(37.22%) were belonging to class IV SES. This shows that women of upper socio-

economic status are more prone for developing overweight/obesity as they usually 

follow sedentary lifestyles or less labour-intensive occupations and even hire 

maids/servants for doing their routine daily household activities because of their paying 

capacity. 

Our study found that women belonging to nuclear family, upper socio-economic status 

and higher educational status have adequate intake of fruits and vegetables. Also, a 

positive association between age and BMI was found, as there is increase in BMI among 

married women after the age of 35 years. 

Similar findings were found in a study done in Delhi among women found that 70.3% 

of the study subjects who were consuming less than five servings of fruits and 

vegetables belonged to class IV and class V SES. A majority (72.5%) of the study 

population was engaged in a moderate level of physical activity like brooming, 

mopping, washing clothes, walking to and from work, or schools. Only 0.5% were a 

heavy worker. 34.8 % of subjects were overweight, and 4.2% were obese.57 

In an analogous study done in Amritsar, Punjab, India found that majority 98.7% of 

study subjects were taking inadequate vegetable and fruit servings irrespective of their 

age, gender, place of residence and educational status. 78.6% were performing low 

levels of physical activity. Of which 29.6% belonged to the age group of 24-44 years, 

whereas the number decreased to 16.2% for the age group 45-65 years (OR-0.5, CI- 0.3 
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to 0.7). The prevalence of all these risk factors was found to be higher in higher age 

group. Only 39% were obese and 11.3% were overweight in the age group of 25-44 

years but these figures rose in the age group of 45- 64 years to 66.8% for overweight 

(OR-0.32, CI=0.2-0.48) and 14.5% for obesity (OR-0.75, CI=0.40-1.37). Similarly in 

the age group of 25-44 years, 28.3% were suffering from hyperglycaemia and 25.2% 

were hypertensive, but with the advancement of age to 45-64 years, the prevalence of 

hyperglycaemia and hypertension increased to 39.8% (OR-0.59, CI=0.38-0.91) and 

44.4% (OR-0.42, CI=0.27- 0.65) respectively. 59 

Another study done among women in India found that socioeconomic variables such as 

urban residence, higher education level, and wealth status had positive association with 

overweight/obesity. 39 

In a similar study done in Maharashtra, India found that prevalence of NCDs has 

substantially increased with the increasing age, urban residence, higher SES (AOR = 

1.11, p < 0.01). The higher risk of NCDs was found to be higher among women who 

were married (AOR = 1.20, p < 0.01) and widowed/divorced/separated (AOR = 1.30, 

p < 0.01) as compared to women who are unmarried. 14 

Table 30: Presence of behavioural risk factors among married women (n=398) 

In our study, it was found that most of the women 394 (98.99%) had the presence of 

behavioural risk factors for developing NCDs, whereas only 4 (1.01%) women had no 

risk factors for the development of NCDs. This might be due to the reason that most of 

the women in our study were housewives. They are always busy in their daily household 

activities and taking care of their family members, thus giving least preference and less 

importance towards healthy lifestyles neglecting their own health. 
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Table 31: Presence of behavioural risk factors among married women (n=394) 

In our study, majority 255 (64.72%) of the women had ≥ 3 risk factors risk factors, 106 

(26.90%) women had two risk factors and 33 (8.38%) women had only one risk factor. 

This shows that majority of the women has clustering of ≥ 3 risk factors and if this 

pattern continues, they will be at risk for development of NCDs in future years. This 

finding is in contrast to a study done in Haryana, India, where majority 76.4% had 1-2 

risk factors, 23.4% had 3-5 risk factors, and only 0.3% were free from the five 

established risk factors. 38 This could be due to the fact that our study was conducted in 

an urban area, where there is low level of education and most of them belong to lower 

socio-economic class. Hence, the women are unaware of the behavioural risk factors 

that leads to NCDs and continues to practice unhealthy behaviours. 

Table 32: Association between Age of Married women and behavioural risk 

factors for NCDs (n=394) 

In the present study, it was found that majority 105 (65.22%) women who had ≥3 

behavioural risk factors were in the age group of 36-40 years, whereas 30 (30.00%) 

women who had 2 behavioural risk factors were in the age group of 30-35 years. This 

shows that behavioural risk factors increase as the age advances and clustering of risk 

factors are seen after the age of 35 years.  

Similar to the study done from National noncommunicable disease monitoring survey 

in India, where clustering of ≥3 risk factors (50.1%) was seen highest in south India, 

when compared to other regions (46.4%). The study also found that older age, urban 

residents, alcohol consumption and overweight/obesity were significantly associated 

with higher odds of developing NCDs.60 
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Table 33: Association between type of family and behavioural risk factors for 

NCDs among Married women(n=394) 

In the present study it was found that majority 134 (61.47%) who had ≥ 3 risk factors 

belonged to nuclear family, whereas only 5 (6.17%) women who had one risk factor 

belonged to joint family. This pattern of clustering of risk factor was significantly 

associated with the type of family. This shows that women of nuclear family are more 

prone for clustering of risk factors compared to joint or three-generation families. This 

could be due to that women of nuclear family are busy involved in daily household 

chores and child upbringing compared to other families, where the works are shared by 

other members of the family. Thus, leading to lack of time and motivation to follow 

healthy lifestyle among women of nuclear family.  

Table 34: Association between Educational status and behavioural risk factors for 

NCDs among Married women(n=394) 

In our study, it was found that majority 158 (40.10%) of the women were illiterates and 

59.90% had basic education. Most of the women 121 (76.58%), who were having ≥ 3 

risk factors were illiterates, whereas 10 (47.62%) women who were having two risk 

factors were all graduates and postgraduates. 

This shows that educational status plays a major role in the development of risk factors 

leading to NCDs. Women with higher educational status are more aware of risk 

factors/diseases and follow healthy lifestyles. Thus, as the level of education increases, 

the knowledge, attitude and practice towards the disease also increases. 
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Table 35: Association between Socio-economic status and behavioural risk factors 

for NCDs among Married women(n=394) 

In present study, it was found majority of the women 71 (79.77%) and 118 (65.92%), 

who were having ≥ 3 Risk factors belonged to class V and IV SES respectively. 

Whereas 19 (50.00%) women who were having 2 risk factors were from class II and 

only 3 (25.00%) women who were having 2 risk factors were from class I SES. 

This shows that women of lower socio-economic status are more prone for developing 

risk factors for NCDs. Most of the women are involved in trying to meet the daily needs 

and necessary requirements of the family (minimum two meals per day, shelter to stay 

and food to eat) for their livelihood. 
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CONCLUSION 

1. A total of 398 married women were assessed for behavioural risk factors using WHO 

STEPS 1 and STEPS 2, it was found that most of the women 98.99% had the presence 

of behavioural risk factors and 1.01% women had no presence of risk factors for the 

development of NCDs. 

2. Majority 64.72% of the women had ≥ 3 risk factors, 26.90% women had two risk 

factors and 8.38% women had only one risk factor. 

3. It was found that 65.22% women who had ≥ 3 behavioural risk factors were in the 

age group of 36-40 years, whereas 30.00% women who had 2 behavioural risk factors 

were in the age group of 30-35 years. 

4. It was found that 61.47% who had ≥ 3 risk factors belonged to nuclear family and 

only 6.17% women who had one risk factor belonged to joint family. 

5. Most of the women 76.58%, who were having ≥ 3 risk factors were illiterates, 

whereas 47.62% women who were having two risk factors were all graduates and 

postgraduates. 

6. 79.77% and 65.92% married women were having ≥ 3 behavioural risk factors 

belonged to class V and IV SES respectively. Whereas 50% women who were having 

2 risk factors were from class II and only 25% women who were having 2 risk factors 

were from class I SES. 

7. Most of the married women 92.41% illiterates were consuming < 5 servings of fruits 

and vegetables per day and who were consuming ≥ 5 servings of fruits and vegetables 

per day were both graduates and postgraduates. 
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8. 46.65% of the married women who were performing low level of physical activity 

were overweight, whereas 22.73% women who were performing moderate level of 

physical activity had normal BMI. 

9. 41.67% and 58.33% who were belonging to class I SES were obese and overweight 

and 37.22% of women belonging to class IV SES were having normal BMI. 

10. 40.45% of the married belonged to 36-40 years age group, followed by 25.63% and 

21.11% belonged to 30-35 years and 24-29 years age groups respectively. 

11. In our study, 81.41% consumed < 5 servings of fruits and/or vegetables per day and 

74.37% were consuming excess salt by adding salt to the food before eating, while 

cooking and by consuming processed foods. 

12. When the physical activity was assessed 78.64% were performing low level of 

physical activity of < 600 METs per week, whereas 21.36% of them were doing 

moderate level physical activity (600 - 3000 METs per week) 

13. 15.83%, 13.07% and 9.30% had raised blood pressure, diabetes and raised total 

cholesterol respectively in the past 12 months. 

14. When the BMI was assessed, it was found that 44.22% women were overweight, 

20.85% were obese, 33.17% had normal BMI and only 1.76% were underweight. 

To conclude majority of behavioural risk factors and their sequel can be prevented by 

creating awareness among women at an early age group by recognizing the risk factors 

that leads to NCDs at the earliest to reduce further suffering in near future. 
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Preventive measures should be taken by getting screened for presence of risk factors 

and early diagnosis should be done based on early signs and symptoms of NCDs, so 

that treatment protocol is started at the earliest to reduce further morbidity and 

mortality.  

To achieve this, NCDs clinics can be established by the government, private as well as 

by voluntary organizations for the welfare and well-being of these women. 
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SUMMARY 

A community based cross-sectional study was conducted among the married women 

residing in urban area, which is urban field practice are attached to the Department of 

Community Medicine, SDMCMSH, Dharwad. The purpose of the study was to know 

the prevalence of BRFs of NCDs and to study the BRFs leading to NCDs among 

married women in an urban area in order to initiate steps for preventive measures. 

A sample size of 398 was calculated and to select the study participants, a house-to-

house survey was conducted till the sample size was achieved. 

A pre-designed, pre-tested proforma and WHO STEPS 1 and STEPS 2 were used to 

collect the required data. 

1. A total of 398 married women were enrolled. majority of them 40.45% belonged to 

36-40 years age group, followed by 25.63% and 21.11% belonged to 30-35 years and 

24-29 years age groups respectively. 

2. Majority 53.77% were Hindus and 41.96% were Muslims. Only 4.27% of them were 

Christians. 

3. 9.05% were using tobacco in the form of betel quid and loose-leaf tobacco, 81.41% 

were taking inadequate diet (i.e., inadequate servings of fruits and/or vegetables), 

whereas physical activity among 78.64% was found to be inadequate. 

4. Majority of the married women 45.23% were from class IV and only 12 (3.02%) 

were belonging to class I socioeconomic status. 

5. 81.41% consumed less than five servings of fruits and/or vegetables per day and 

74.37% were consuming excess salt. 
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6. 98.99% had the presence of behavioural risk factors and 1.01% women had no risk 

factors for the development of NCDs. 

7. 64.72% of the women had ≥ 3 risk factors risk factors, 26.90% women had two risk 

factors and 8.38% women had only one risk factor. 

8. 65.22% women who had ≥ 3 behavioural risk factors were in the age group of 36-40 

years, whereas 30.00% women who had 2 behavioural risk factors were in the age group 

of 30-35 years. 

9. Most of the women 76.58%, who were having ≥ 3 risk factors were illiterates, 

whereas 47.62% women who were having two risk factors were all graduates and 

postgraduates  

10. 79.77% married women were having ≥ 3 Behavioural risk factors belonged to 

classV and 50% women who were having 2 risk factors were from class II and only 

25% women who were having 2 risk factors were from class I SES 

11. 92.41% illiterates were consuming < 5 servings of fruits and vegetables per day and 

who were consuming ≥ 5 servings of fruits and vegetables per day were graduates and 

postgraduates. 

12. 46.65% of the married women were performing low level of physical activity were 

overweight and 22.73% women who were performing moderate level of physical 

activity had normal BMI. 
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RECOMMENDATIONS 

Behavioural risk factors play very important role in transition of women’s life towards 

development of NCDs, which is inevitable and every woman has to face if not taken 

care, screened or early diagnosed and treated at correct time. 

Based on the findings of our study, the following recommendations are being suggested 

for improving the health status of married women. 

1. The high prevalence of behavioural risk factors was observed in our study group 

proves that these risk factors are common and cannot be ignored in today’s world. Thus, 

healthcare services should pay more attention towards the women’s health. 

2. Women should be aware about the risk factors that occur during the different phases 

of life in their 18-45 years of age, so they can discuss their risk factors with their family 

members, to get moral and mutual support during this crucial stage of life. 

3. Healthcare workers and Anganwadi workers can help women to understand about 

the behavioural risk factors, if they are trained for assessment regarding risk factors 

leading to NCDs. 

4. Trained health workers should conduct screening tests and also recommend dietary 

modifications and exercises for their well-being. 

5. Periodical general examination should be conducted, which includes routine health 

check-up with specific emphasis on examining blood pressure and sugar levels along 

with pelvic and breast examinations. 
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6. Health education should be given, so that they get mentally prepared to face 

challenges during their 18-45 years of age, as it is one of the most crucial phases of 

women’s life. 

7. Preventive measures should be taken by detecting risk factors at an early stage based 

on signs and symptoms, so that early diagnosis and treatment protocol is started at the 

earliest to reduce further morbidity and mortality. 

8. To achieve this, NCDs clinics can be established by the government, private as well 

as by voluntary organizations for the welfare and well-being of these women. 

9. NCDs clinics should be made available at their vicinity to create awareness and to 

provide facilities for the women, who are approaching for their risk factors towards 

NCDs, so that the severity of such sufferings could be minimized. 

10. Each woman should discuss with her physician in order to decide on how to manage 

and utilize appropriate therapy in the best way. 

11. Further medical research addressing the healthcare needs of married women should 

be provided on a bigger platform to create policies, which are essential for well-being 

of women. 
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                                        ANNEXURE I 

                         INFORMED CONSENT FORM  

SL.NO: ………………… 

Title of the study: BEHAVIOURAL RISK FACTORS FOR NON-

COMMUNICABLE DISEASES AMONG MARRIED WOMEN IN 

AN URBAN AREA. 

The contents of the information sheet dated …………………. that was 

provided have been read carefully by me/ explained in detail to me, in a 

language that I comprehend and I have fully understood the contents. I 

confirm that I have had the opportunity to ask questions. 

The nature and purpose of the study and its potential risks/ benefits and 

expected duration of the study and other relevant details of the study have 

been explained to me in detail. I understand that my participation is 

voluntary and that I am free to withdraw at any time, without giving any 

reason, without my medical care or legal right being affected. 

I understand that the information collected about me from my participation 

in this research will be looked by the principal investigator. I give 

permission for the principal investigator to have access to my records. 
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I agree to take part in the above study. 

………………………………                                                  Date: 

(Signature / Left Thumb Impression)                                       Place: 

Name of the participant: ………………………………………. 

Son / Daughter / Spouse of: …………………………………… 

Complete postal address: ……………………………………… 

This is to certify that above consent has been obtained in my presence. 

………………………………………..                                    Date: 

(Signature of Principal Investigator)                                        Place: 

1) Witness-1                                                2) Witness-2 

 

Signature                                                       Signature 

Name:                                                            Name: 

Address:                                                         Address: 
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                                       ಒಪಿ್ಪ ಗೆ  ಪತ್ರ  

 

ಪರ ಧಾನ ಸಂಶೋಧಕರು:                                    ಸಹ-ಸಂಶೋಧಕರು : 

ಡಾ.   ಸ್ವಾ ತಿ  ಪಿ                                                      ಡಾ. ಮಯೂರ್  ಎಸ್ ಎಸ್                                

ಸ್ವಾ ತಕೋತತ ರ ವಿದ್ಯಾ ರ್ಥಿನಿ,                                  ಪ್ರಾ ಧ್ಯಾ ಪಕರು,                                                  

ಸಮುದ್ಯಯ ವೈದ್ಾ ಶಾಸತ ರ ವಿಭಾಗ,                       ಸಮುದ್ಯಯವೈದ್ಾ ಶಾಸತ ರವಿಭಾಗ,               

ಎಸ್ ಡಿ ಎಂ ವೈದ್ಾ ಕೋಯಾ                                    ಎಸ್ ಡಿ ಎಂ ವೈದ್ಾ ಕೋಯಾ 

ಮಹಾವಿದ್ಯಾ ಲಯ,                                                ಮಹಾವಿದ್ಯಾ ಲಯ,                           

 ಸತ್ತತ ರು-ಧ್ಯರವಾಡಸತ್ತತ ರು-ಧ್ಯರವಾಡ 

580009                                                                    580009              

   

ಅಧಯ ಯನದ ಹೆಸರು: 

“ಧ್ಯರವಾಡ  ಎಸ್. ಡಿ. ಎಂ. ವೈದ್ಾ ಕೋಯ ಮಹಾವಿದ್ಯಾ ಲಯ ಹಾಗು  ಆಸಪ ತ್ರಾ ಯ   ಕ್ಷ ೋತಾ   

ಅಭಾಾ ಸ  ಪಾ ದೇಶದ್  ನಗರ  ಪಾ ದೇಶಗಳಲಿ್ಲ   ವಿವಾಹಿತ ಮಹಿಳೆಯರಲಿ್ಲ  ಅಸ್ವಂಕ್ರಾ ಮಿಕ 

ಕ್ರಯಿಲೆಗಳಿಗೆ ವತಿನೆಯ ಅಪ್ರಯಕ್ರರಿ ಅಂಶಗಳು.”  

 

ನಾನು ____________________________ ಇವರ ಮಗ/ ಮಗಲಳು/ ಹಂಡತಿ ______________

__________ ಈ ಮೂಲಕ ನಾನು ಡಾ. ಸ್ವಾ ತಿ ಪಿ ರವರ  “ಧಾರವಾಡ  ಎಸ್. ಡಿ.  

ಎಂ. ವೈದಯ ಕಿಯ ಮಹಾವಿದ್ಯಯ ಲಯ ಹಾಗು  ಆಸಿ ತ್ರರ ಯ   ಕ್ಷ ೋತ್ರ   

ಅಭ್ಯಯ ಸ  ಪರ ದೇಶದ  ನಗರ  ಪರ ದೇಶಗಳಲಿ್ಲ   ವಿವಾಹಿತ್ಮಹಿಳೆಯರಲಿ್ಲ ಸಂಕ್ರರ ಮಿಕವ

ಲಿದಕ್ರಯಿಲೆಗಳಿಗೆವತ್ತನೆಯಅಪಾಯಕ್ರರಿಅಂಶಗಳು”  ಎಂಬ ಅಧ್ಾ ಯನದ್ಲಿ್ಲ   ಪ್ರ

ಲ್ಗೊ ಳಳ ಲು ಸಾ ಯಂಪ್ಾ ೋರಿತವಾಗಿ  ಒಪಿಪ ಗೆ ನೋಡಿದ್ದ ೋನೆ.  

 ನನಗೆ ಈ  ಅಧ್ಾ ಯನದ್  ಬಗೆೊ  ಹಾಗೂ ಅದ್ರಿಂದ್ಯಗುವ  ಪರಿಣಾಮಗಳನುಾ   ತಿಳಿಸಿ          ಹೇ

ಳಿಳ ದ್ಯದ ರೆ.  ನಾನು ಈ  ಅಧ್ಾ ಯನಕೆ್   ಒಪಿಪ ಗೆ  ಕಟ್ಟ ರೆ  ನಾನು  ಕಡುವ  ಮಾಹಿತಿಯನುಾ   
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ಮತ್ತತ  ನನಾ   ವಾ ಯಕತ ಕ  ಗುರುತನುಾ   ಗೌಪಾ ವಾಗಿ  ಇಡಲಾಗುತತ ದ್  ಎಂಬ  ಭರವಸೆಯನುಾ  

ನೋಡಿರುತ್ತತ ರೆ. ನಾನು  ಅಧ್ಾ ಯನದ್ಲಿ್ಲ   ಪ್ರಲ್ಗೊ ಳಳ ಲು  ಯಾವುದೇ  ಸಮಯದ್ಲಿ್ಲ   ನರಾಕರಿ

ಸಲು  ಅಥವಾ ಅಧ್ಾ ಯನದಂದ್  ಹಿಂದ್  ಸರಿಯಲು  ಹಕೆ್ಕ   ಇರುತತ ದ್ದ   ಎಂಬುದು 

ತಿಳಿದದ್.  

ನಾನು  ಈ ಅಧ್ಾ ಯನದ್ ಭಾಗವಾಗಿ ಪ್ರಲ್ಗೊ ಳಳ ಲು ಸಂಪೂರ್ಿ ಸಮಮ ತಿ  ನೋಡಿರುತ್ರತ ೋನೆ.  

 

 

ಸಂಶೋಧಕರ ಸಹಿ                                        ಅಧಯ ಯನದಲಿ್ಲ  ಭ್ಯಗವಹಿಸುವವರ  ಸಹಿ  

ದಿನಂಕ:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                     



128 

 

ANNEXURE II 

                                    PROFORMA FOR STUDY 

BEHAVIOURAL RISK FACTORS FOR NON-COMMUNICABLE 

DISEASES AMONG MARRIED WOMEN IN AN URBAN AREA 

PERSONAL / IDENTIFICATION DATA 

PART-I 

 

1. SL. No: 

2. Name: 

3.Age: 

4.Religion: Hindu/ Muslim/ Christian/ Others 

5.Address: 

6.Occupation: Agriculture/ Labourer/ Housewife/ Business/ Employee in 

service 

7.Education: Illiterate/ Primary/ High school/ Secondary/ Graduate/ Post 

graduate 

8.Marital status: Married/ Unmarried/ Widow/ Divorced/ Separate 

Family data 

1.Type of family: Nuclear/ joint/ three generation 

2.Total number of members in the family: 

3.Family composition: 

SI 

NO 

     

Name 

Age Sex   Education Occupation Income Relation 

with         

HOF 
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4.Total number of earning members in the family (per capita income): 

5.Socio-economic status (as per modified B G Prasad classification): 

Class I/ Class II/ Class III/ Class IV/ Class V 

 

Environmental data 

1.Site: 

2.Type of house: Kuccha/ Pucca.               Setback: Present/ Absent 

3.Floor: Dampness- present/absent 

4.Walls: Plastered/ Not plastered 

5.Roof: 

6.Rooms: number-                                      Overcrowding-Present/ Absent 

7.Floor area: 

8.Cubic space: 

9.Windows: Numbers-.                               Cross Ventilation- Present/ 

Absent 

10.Lighting: Adequate/ Inadequate 

11. Kitchen: Separate/ Not separate.       Smoke Vent- Present/ Absent 

12. Privy: Sanitary/ Open air 

13.Garbage and Refuse disposal: Indiscriminate/ Municipality dustbin/ 

others 

14.Water supply: Municipality/ bore well/ well 

General Physical Examination: 

1.Built: 

2.Nourishment: 

3.Vital signs: 

     Pulse Rate-_______ beats per minute 

    Blood Pressure- ________mmHg 

    Respiratory Rate- ________cycles per minute 

    Temperature- ___________°F 
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4.Pallor: 

5.Icterus: 

6.Cyanosis: 

7.Clubbing: 

8.Lymphadenopathy: 

9.Edema: 

 

Systemic Examination: 

1.Cardiovascular system: 

 

2.Respiratory system: 

 

3.Per Abdomen: 

 

4.Central Nervous system: 
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The WHO STEPwise approach to noncommunicable disease risk factor 

surveillance (STEPS) 
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MASTER CHART 

KEY TO MASTER CHART 

❖ Serial number (Sl.No): 

❖ Age Range: 1=18-23 years, 2=24-29 years, 3=30-35 years, 4=36-40, 5=41-45 

years 

❖ Religion: 1 = Hindu, 2 = Muslim, 3 = Christian 

❖ Occupation: 1=Agriculture, 2=Labourer, 3=Housewife, 

4=Business,5=Employee in service (Govt/private) 

❖ Education: 1 = Illiterate, 2 = Primary, 3 = High school, 4=PUC, 5=Degree and 

above 

❖ Marital status: 1=Living with spouse, 2=Widow, 3= Separate/Divorced 

❖ Type of Family: 1=Nuclear, 2=Joint, 3=Three generation 

❖ Socioeconomic Status (SES): 1 = Class I, 2 = Class II, 3 = Class III, 4 = ClassIV, 

5 = Class V 

❖ Type of House: 0=Kutcha, 1=Pucca. 

❖ Dampness: 0=Present, 1=Absent 

❖ Plastered: 0=No, 1=Yes. 

❖ Overcrowding: 0=No, 1=Yes 

❖ Lighting: 0=inadequate, 1=Adequate 

❖ Cross Ventilation: 0=inadequate, 1=Adequate 

❖ Kitchen: 0=Not separate, 1=Separate. 

❖ Privy: 0=Open air, 1=Sanitary 

❖ Waste disposal:0=Indiscriminate, 1=Municipality dustbin 

❖ Water supply: 0=common, 1=Separate 

❖ Surrounding: 0=unhealthful, 1=healthful 
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❖ Rodents and Insects: 0=absent, 1=present. 

❖ Tobacco usage: 0= No, 1= Yes 

❖ Smoke Tobacco: 0= No, 1= Yes 

❖ Smokeless Tobacco: 0= No, 1= Yes 

❖ Alcohol consumption: 0= No, 1= Yes 

❖ Diet Fruits/vegetables: 0= Inadequate, 1= Adequate 

❖ Excess Salt: 0= No, 1= Yes 

❖ Before eating: 0= No, 1= Yes 

❖ While eating: 0= No, 1= Yes 

❖ Processed foods: 0= No, 1= Yes 

❖ Physical activity: 0= Inadequate, 1= Adequate 

❖ Level of physical activity: 1: < 600 METs/wk, 2: 600 METs/wk-3000 METs/wk 

❖ Raised BP: 0= No, 1= Yes 

❖ Treatment BP: 0= No, 1= Yes 

❖ Treatment Type BP: 0= Non-Allopathic, 1= Allopathic 

❖ Raised Blood sugar: 0= No, 1= Yes 

❖ Treatment Blood sugar: 0= No, 1= Yes 

❖ Treatment Type Blood sugar: 0= Non-Allopathic, 1= Allopathic 

❖ Raised Total cholesterol: 0= No, 1= Yes 

❖ Treatment Total cholesterol: 0= No, 1= Yes 

❖ Treatment Type cholesterol: 0= Non-Allopathic, 1= Allopathic 

❖ CVD: 0= No, 1= Yes 

❖ Treatment CVD: 0= No, 1= Yes 

❖ Quit tobacco: 0= No, 1= Yes 

❖ Reduce salt intake: 0= No, 1= Yes 
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❖ Eat fruits and vegetables: 0= No, 1= Yes 

❖ Reduce fat intake: 0= No, 1= Yes 

❖ Do physical activity: 0= No, 1= Yes 

❖ Maintain or lose weight: 0= No, 1= Yes 

❖ Reduce sugar intake: 0= No, 1= Yes 

❖ Cancer screening: 0= No, 1= Yes 

❖ BMI: 0= Underweight, 1= Normal, 2= Overweight, 3= Obese 

❖ Waist circumference: 1= <88cms, 2= ≥88cms 

❖ W:H ratio: 1= <0.85, 2: ≥0.85 

❖ BP: 1= <140/90 mmHg, 2: ≥ 140/90 mmHg 

❖ HR: 1= 60-100 beats/min, 2= >100 beats/min 

❖ BRFs: 0= Absent, 1= Present 

❖ Number of BRFs: 1= One risk factor, 2= Two risk factors, 3= Three or more 

risk factors 
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