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INTRODUCTION 

Increase in life expectancy with growing economy, 

globalization, rapid industrialization and urbanization, is 

transforming lifestyle in India in an unhealthy way. 

Behaviours like tobacco use, harmful use of alcohol, 

physical inactivity and unhealthy diet, becoming more 

and more prevalent leading to overweight, obesity, raised 

blood pressure, raised blood glucose and dyslipidaemia- 

all important biological risk factors for NCDs.1 

Globally NCDs are rising and projected to account for 

60% of disease burden and 73% of death by 2020. 

Majority (80%) of these deaths occur in low and middle 

income countries.2,3 At the present stage of India‟s health 

transition, chronic diseases contribute to an estimated 

53% of deaths and 44% of disability adjusted life years 
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lost, many of these deaths occur at relatively early age 

causing projected economic loss to be USD 237 billion in 

2006-15.4,5 

These risk factors being measurable and largely 

modifiable allows continuous surveillance of the levels 

and pattern of the risk factors which is fundamental in 

planning and evaluating preventive activities for control 

of NCDs.6 

Taking cognizance of Jaipur city rapidly adopting to 

metropolitan culture; this study may mark an important 

milestone in surveillance activities and setting preventive 

priorities for NCDs in the Jaipur city and the state of 

Rajasthan, and may stimulate further analysis and 

research in the area. Objectives is to measure prevalence 

of major risk factors for NCDs in the age group of 25-64 

years in both the sexes in people of Jaipur city, Rajasthan 

and to find out the association of socio-demographic 

characteristics with risk factors. 

METHODS 

This cross sectional; descriptive type of study was 

conducted from 1st June 2012 to 31st December 2013 of 

Jaipur city in area covered under Municipal Corporation. 

The age group included was 25 to 64 years.  

As per the WHO-STEP wise methodology, sample size 

was calculated using “n=Z2×p(1-P)/e2” equation. Sample 

size was calculated at 95% confidence interval, taking 

maximum variance (50%) for prevalence of risk factors 

and 10% absolute margin of error. Final Sample size was 

1454 after adjusting the design effect, no. of age-sex 

groups (4 age groups×2 sex), and 20% non-response. 

Fifty census enumerating blocks were selected. At first 

step, two out of eight zones of Jaipur city were selected 

by simple random sampling (SRS), then five wards from 

each zone followed by five census enumeration blocks 

(CEBs) per ward. Twenty nine eligible subjects were 

selected from each CEB. One individual per household in 

the age group 25-54 years was selected through „KISH‟ 

method.7 Non respondent house was replaced by just next 

house and rest serial of houses remained same. Informed 

written consent was obtained from all the respondents.  

Age, sex, education, house hold amenities, smoking, 

alcohol consumption, physical activities, consumption of 

fruits and vegetables, and history of diabetes and 

hypertension were taken as study variable. Six major risk 

factors i.e., obesity/overweight, low physical activity, low 

consumption of fruits and vegetables, hypertension, 

smoking and alcohol consumption were studied. The 

study used standard definitions used in IDSP survey of 

NCD risk factors.8 The NFHS standard of living index 

was used to know socio economic status of study 

respondents. The standard WHO STEPS structured 

instrument for assessing risk factors of NCDs was used; it 

was suitably modified by IDSP for Indian context. It is a 

semi-open ended interview based tool to be administered 

to one person at a time. Omron BP instrument, measuring 

tape, stethoscope, weighing machine, and height 

measuring tape were used. Categorical data were 

expressed in form of percentage. Chi-square test was 

used to analyse difference in proportions. Continuous 

data were summarized in form of mean and SD. The 

differences in means were analysed by student‟s t test. 

Table 1: Demographic characteristics of study 

population. 

Study variable n=1454 

Standard of living index  

Quartile 1* 512 

Quartile 2* 467 

Quartile 3* 120 

Quartile 4* 355 

Age group in years  

25-34 405 

35-44 276 

45-54 263 

55-64 510 

Sex  

Male 678 

Female 776 

Marital status  

Un married 93 

Married 1259 

Widow/divorced 102 

Religion  

Hindu 1245 

Muslim 189 

Christian 14 

Sikh 6 

Employment status  

Big business 74 

Do not work 277 

Medium business 15 

Domestic work 532 

Service 377 

Skilled manual 66 

Unskilled manual 113 

* Quartile selected on the basis of NFHS 3 data. 

RESULTS 

Overall response rate was 93.7%. Study population was 

in almost equal proportions in all age and sex groups 

(P=0.969). Eighty five percent of the respondents were 

Hindu, 86% were married and 18% were illiterate. 

Female literacy rate was much less (3.2% vs. 31.4%). 

Half were educated up to Sr. secondary, 32.6% were 

graduate and post graduate, while the doctorate degree 

holders were less than 1%. Forty six percent males were 

in service, 21% were manual workers (12.8% skilled), 

12.8% were at professional/ executive/ managerial 

positions or in big business, almost 9% were 
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unemployed. Sixty eight percent women were house wife 

(Table 1). All respondents had at least one or other Risk 

Factor, 35% had ≥3 Risk Factors. Proportion of ≥3 risk 

factors increased with age and was more in males (Table 

2 and 3). Very few (<1%) consumes recommended ≥5 

servings of fruits/vegetables per day. Approximately 20% 

people in age group 25 to 34 had ≥3 risk factors. 

Proportion of people smoking &/ or consuming tobacco 

was 28%. Every third male participants had harmful use 

of alcohol. Half had BMI ≥25 Kg/m2 and 8% had low 

physical activity. Self-reported diabetes and hypertension 

was 9% and 39% respectively. Standard of living index 

was significantly associated with obesity, hypertension 

and low Physical Activity but not with alcohol use, 

smoking and consumption of fruit and vegetable. Age 

had no role in low level of physical activity, or harmful 

alcohol use or consumption of fruit and vegetable but 

obesity/overweight, smoking and hypertension increased 

with age. 

Table 2: Association of demographic characteristic and risk factors in the study population. 

Standard of living 

index profile 

n=1454 

Obesity/ 

overweight 

n=707 (%) 

Hypertension 

n=571  

(%) 

Low physical 

activity  

n=97 (%) 

5 Fruits and 

vegetable 

n=1451 (%) 

Smoking 

n=216 (%) 

Alcohol 

n=178 (%) 

Quartile 1* (512) 202 (39.45) 160 (31.25) 15 (2.93) 509 (99.41) 76 (14.84) 65 (12.70) 

Quartile 2* (467) 206 (44.11) 183 (39.19) 39 (8.35) 467 (100.00) 76 (16.27) 51 (10.92) 

Quartile 3* (120) 77 (64.17) 55 (45.83) 14 (11.67) 120 (100.00) 17 (14.17) 14 (11.67) 

Quartile 4* (355) 222 (62.54) 173 (48.73) 29 (8.17) 355 (100.00) 47 (13.24) 48 (13.52) 

² value 60.150 29.30 19.717 5.531 1.521 1.434 

P value 0.000 0.000 0.000 0.181 0.927 0.955 

Age in years 

25-34 (405) 120 (29.63) 45 (11.11) 27 (6.67) 402 (99.26) 25 (6.17) 56 (13.83) 

35-44 (276) 138 ( 50.00) 71 (25.72) 17 (6.16) 276 (100.00) 31 (11.23) 39 (14.13) 

45-54 (263) 161 (61.22) 132 (50.19) 12 (4.56) 263 (100.00) 59 (22.43) 30 (11.41) 

55-64 (510) 288 (56.47) 323 (63.33) 41 (8.04) 510 (100.00) 101 (19.80) 53 (10.39) 

² value 87.965 292.864 3.527 7.786 48.817 3.659 

P value 0.000 0.000 0.428 0.066 0.000 0.406 

Sex 

Male (678) 306 (45.13) 265 (39.09) 82 (12.09) 677 (99.85) 192 (28.32) 174 (25.66) 

Female (776) 401 (51.68) 306 (39.43) 15 (1.93) 774 (99.74) 24 (3.09) 4 (0.52) 

² value 5.94 0.01 58.38 0.14 180.05 210.68 

P value 0.015 0.935 0.00 0.937 
0.00 

OR 12.574 
0.00 

* Quartile selected on the basis of NFHS 3 data. 

Table 3: Association of demographic characteristic and risk factors in the study population. 

 
Obesity/ 

overweight 

n=707 (%) 

Hypertension 

n=571  

(%) 

Low physical 

activity  

n=97 (%) 

5 Fruits and 

vegetable 

n=1451(%) 

Smoking 

n=216 (%) 

Alcohol 

n=178 (%) 

Marital status 

Un married (93) 23 (24.73) 6 (6.45) 2 (2.15) 92 (98.92) 7 (7.53) 13 (13.98) 

Married (1259) 635 (50.44) 513 (40.75) 87 (6.91) 1257 (99.84) 197 (15.65) 165 (13.11) 

Widow/divorced 

(102) 
49 (48.04) 52 (50.98) 8 (7.84) 102 (100.00) 12 (11.76) 0 (0.00) 

² value 22.93 49.02 3.39 3.76 5.34 15.36 

P value 0.00 0.00 0.18 0.15 
0.069 

OR 0.583 
0.00 

Religion 

Hindu (1245) 611 (49.08) 486 (39.04) 82 (6.59) 1242 (99.76) 178 (14.30) 155 (12.45) 

Muslim (189) 83 (43.92) 77 (40.74) 13 (6.88) 189 (100.00) 31 (16.40) 18 (9.52) 

Christian (14) 7 (50.00) 6 (42.86) 2 (14.29) 14 (100.00) 7 (50.00) 3 (21.43) 

Sikh (6) 6 (100.00) 2 (33.33) 0 (0.00) 6 (100.00) 0 (0.00) 2 (33.33) 

² value 8.13 0.36 1.76 0.50 15.38 4.93 

P value 0.056 1.00 0.854 1.00 0.002 0.235 

Continued…. 
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Obesity/ 

overweight 

n=707 (%) 

Hypertension 

n=571  

(%) 

Low physical 

activity  

n=97 (%) 

5 Fruits and 

vegetable 

n=1451(%) 

Smoking 

n=216 (%) 

Alcohol 

n=178 (%) 

Employment status      

Big business (74) 43 (58.11) 28 (37.84) 23 (31.08) 74 (100.00) 21 (28.38) 22 (29.73) 

Do not work 

(277) 
141 (50.90) 151 (54.51) 23 (8.30) 277 (100.00) 43 (15.52) 36 (13.00) 

Medium business 

(15) 
6 (40.00) 8 (53.33) 0 (0.00) 15 (100.00) 7 (46.67) 6 (40.00) 

Domestic work 

(532) 
269 (50.56) 187 (35.15) 2 (0.38) 530 (99.62) 7 (1.32) 2 (0.38) 

Service (377) 204 (54.11) 146 (38.73) 40 (10.61) 376 (99.73) 86 (22.81) 82 (21.75) 

Skilled manual 

(66) 
23 (34.85) 21 (31.82) 5 (7.58) 66 (100.00) 24 (36.36) 17 (25.76) 

Unskilled manual 

(113) 
21 (18.58) 30 (26.55) 4 (3.54) 113 (100.00) 28 (24.78) 13 (11.50) 

² value 54.86 41.33 118.19 1.93 151.70 144.70 

P value 0.00 0.00 0.00 0.93 0.00 0.00 

* Quartile selected on the basis of NFHS 3 data. 

Male consumed more alcohol, indulged in less physical 

activity and smoked more than twelve times than females 

who were significantly more obese/ overweight than 

males. Married people were significantly more obese/ 

overweight and hypertensive, no significant association 

was found with other risk factors. All risk factors except 

consumption of fruits and vegetables were significantly 

associated with employment status of the person.  

DISCUSSION 

Response rate in the present study was 93.7% which was 

lower than Andhra Pradesh (98.1%) and Madhya Pradesh 

(99.9%) and higher than Kerala (88.8%) reported during 

IDSP survey (2007-08).8 The religion and SES profile of 

study participants was comparable to NFHS III data.9 

Literacy rate (81.7%) was comparable to census 2011 

data (75.51%) for Jaipur.10 

The prevalence of smoking in the present study (16.51%) 

was comparable to that of NFHS 3 (18.4%), Rani et al 

(16%) and Nath et al (18.4%).11,12 Though Gupta et al 

have reported higher overall prevalence of smoking 

(32%) in urban population of Rajasthan, the difference 

may be accounted to the fact that the past and current 

smoking has been combined for reporting the smoking 

prevalence while we used only current smoking.13 Little 

lower prevalence was reported by Gupta but they had 

also included younger age (15-25) group and prevalence 

of smoking in younger age group was comparatively 

lower.13-15 

This study observed a significant association of smoking 

status with sex, age and religion but not with SES. These 

result were supported by observations of Subramanian et 

al and  Narayan et al.16,17 Overall prevalence of current 

alcohol use was 13.96% in the present study, similar 

prevalence was reported by NFHS 3 (13.4%), and Girish 

et al (13%), the current alcohol use increased about 40% 

from NFHS 2 to NFHS 3 in a decade.18 This may be due 

to the fact that pattern of drinking in India has undergone 

a change from occasional use to being a social event. 

Today, the common purpose of consuming alcohol is to 

get drunken.19 

Gupta et al reported a prevalence of 15% in male in an 

urban study in Rajasthan which was about half of the 

present study (29.06%).20 This may be due to difference 

in definition of current drinker used by them. Alcohol use 

was not significantly associated with age group, marital 

status and religion, and these result were supported by 

Singh et al and Gupta et al.21,22 Similar to results of 

previous studies in different part of the country.8,12,23,24 

Alcohol use was significantly associated with type of 

occupation and sex in present study also. The prevalence 

of low physical activity in the present study was 8.05% 

(12.09% in male and 4.12 % in females); which was 

lower than Anand et al.25 

Gupta et al reported much higher (75.9%) prevalence of 
physical inactivity in adult urban population of Jaipur 
city.13 This is explained by the fact that highly specific 
definition was used by investigator to measure physical 
activity. They determined moderate physical activity as 
persons engaged in >30 minutes of continuous (work-
time, commute-time or leisure time) activity >5 times per 
week and >60 minutes as high active. A person not 
meeting this criterion was considered as low active. 
While present study considered low activity as 
combination of walking, moderate or vigorous intensity 
activities not achieving at least 600 MT (metabolic 
equivalent) -minutes per week. Present study reported 
that low PA was significantly associated with SES, sex 
and employment status that was similar to Sugathan et 
al.26 Total 99.41% of respondents (almost all) do not eat 
adequate quantity of fruits and vegetables (>5 serving a 
day) in our study, that was similar to results of Tamil 
Nadu (99%) and Maharashtra (76%) during IDSP survey 
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2007-08.8 The prevalence of obesity/overweight 
(BMI≥25 kg/m2) in the present study was found to be 
48% comparable to Deepa et al in urban populations of 
Chennai (45%).27 Gupta et al reported lower prevalence 
(17%) than present study because they considered obesity 
as BMI≥27 kg/m2.28 Same author reported higher obesity 
(57%) in Jaipur city in 2007 considering BMI≥25 
kg/m2.28 About 39% had high blood pressure (SBP≥140 
and/or DBP≥90 mmHg) comparable to Gupta et al 
observation of 34% in middle class adults of Jaipur in 
2012.12,13,28 Prevalence of self-reported diabetes was 9% 
in the present study. Gupta et al in urban population of 
Jaipur reported higher (12%) prevalence of diabetes as 
they relied on positive history as well as on fasting 
glucose of ≥126 mg/dl rather than history alone.28 Same 
author finds the overall prevalence to be 8.6% in western 
India.29 At the state level prevalence of self-reported 
diabetes was for Rajasthan was 0.3% that was much 
lower than present study.30 It was considered important to 
assess the burden of risk factors in the community. Risk 
factor ≥3 was present in 47% of participants, which was 
higher than reported by Syed Masud Ahmed et al in their 
study in Vadu (India).31  

CONCLUSION  

There is high burden of risk factors of NCDs among the 
resident of Jaipur city; no respondents had „0‟ risk factor. 
About 65% respondent had 1-2 risk factors and 35% had 
three or more of risk factors. Tobacco users were more in 
low standard living of index while alcohol consumption 
was more in high socioeconomic strata more so in males. 
Obesity, hypertension and sedentary lifestyle was more 
prevalent in high standard of living index indicating 
younger people of higher socioeconomic strata were at 
highest risk of developing NCDs. Approximately 20% 
relatively young people (25 to 34years) had ≥3 Risk 
Factors is a pointer to the fact that the burden of NCDs is 
going to increase in near future. Therefore it is important 
to recommend effective and sound measures for 
prevention and control of risk factors in the given 
community. 

Recommendations  

a) Educate younger population in school-colleges, young 
parents for healthy lifestyle adoption. b) Media 
glorification of alcohol and tobacco consumption, fast 
food can be nullified through mass awareness generating 
camps, focused educational intervention at institutional 
level and personal communication through counselling 
and behaviour therapy. c) Strict enforcement of existing 
laws (e.g., COPTA) is required. The government should 
impose a comprehensive ban on all forms of promotion 
including advertising and sponsorship of tobacco 
products. 
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