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Abstract
Introduction: Over past few decade morbidities and mortalities associated with NCDs (Non-Communicable Diseases) 
leads to a significant loss of productive life years both in developed and developing countries. Therefore, the present study 
was done to determine the prevalence of common risk factors for major NCDs in a rural population of Barabanki district 
in eastern Uttar Pradesh. Materials and Methods: The present cross-sectional study was conducted in Satrikh block of 
Barabanki district. Multistage sampling was used for enrolment of the study subjects. A totalof 1824 participants aged 
≥25 years were enrolled in the study. WHO STEPs- wise tool was used to collect information on behavioural risk factors 
like tobacco use, diet, alcohol useand associated anthropometric indices were measured. Results: Prevalence of tobacco 
smoking, smokeless tobacco products use, alcohol consumption, less than five servings of fruits/vegetables, more than 
five grams of salt intake and overweight/obesity was found to be 26.2%, 27.08%, 24.1%, 91.61%, 10.9% and 34.86% 
respectively. Individuals with age more than 35 years, male subjects, illiterates and those who belonged to scheduled castes/
tribes were significantly (p<0.05) more predisposed to both smoked tobacco as well as smokeless tobacco use and alcohol 
consumption.Consumption of alcohol was significantly (p<0.05) higher among employed groups who belonged to upper 
and upper middle class while tobacco consumption was more prevalent in lower socioeconomic group. Consumption of 
salt more than 5 grams per day was significantly higher among individuals in elder age group (35-65 days), among females, 
those who were literate, those who belonged to other backward castes and among government employees. Conclusion: 
The study revealed high prevalence of non-communicable disease risk factors among adults. This indicates towards need 
of prompt community based preventive measures and control strategies to lower the forthcoming consequences of NCDs.

1. Introduction
Globally 70% of the total deaths (about 40 million) are 
caused by non-communicable diseases. Cardiovascular 
diseases account for majority (17.7 million) of deaths, 
followed by cancers (8.8 million), chronic respiratory 
diseases (3.9 million) and diabetes (1.6 million).[1] Non 

Communicable Diseases (NCDs) affects both males and 
females worldwide and currently are major challenge for 
all health care models.[2] Socio-demographic transition 
has lead to substantial modification in the health behav-
iors and health profile of people both in developed and 
developing world economies.[3] The overall effect of this 
economic transition with changes in behavioral lifestyle 
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pattern can be visualized in real world as epidemiologi-
cal transition from communicable to non communicable 
diseases.[4] By 2020 it is projected that, non communi-
cable diseases will contribute more than 80% of the total 
morbidities and 70% of total mortalities.[5] Even in young 
country like India, the study reviews reflect that about 
50% of total deaths and 62% of the total disease burden 
are attributed to NCDs.[6]

Aiming the risk factors as a part of primordial and 
preventive strategies is the most effectual way to tackle 
the problem of non-communicable diseases. The key 
behavioural risk factors recognized in the World Health 
Report 2002, are tobacco use, harmful alcohol intake, 
low fruits and vegetables consumption as unhealthy diet 
and lack of physical activity while major biological risk 
factors identified are increased Body Mass Index (BMI), 
raised arterial blood pressure, raised blood glucose and 
total cholesterol levels.[7] Risk factors nowadays ulti-
mately become the diseases. Public health approach with 
management of these risk factors are the most affordable 
way to deal with the problem on long term. That why 
from last two decades majority of programs and poli-
cies are aimed targeting these risk factors so as to make 
a extensive control. World Health Organization (WHO) 
has also developed the STEPs approach to conduct sur-
veillance of NCD risk factors and conduct appropriate 
interventions to reduce them.[8] Similar approach has 
been adopted in present study with the view that if risk 
factors are managed properly, more than half of untimely 
deaths could be prevented. Although various studies 
have assessed the prevalence of risk factors for non-com-
municable diseases in urban India, but studies from rural 
India is relatively meagre. Thus, the current effort was 
done to study the prevalence of common NCDs risk fac-
tors in a rural population of Barabanki district, Eastern 
Uttar Pradesh.

2. Materials and Methods

2.1 Study Design
Community based Cross Sectional study

2.2 Study Population
The study population comprised of individuals aged ≥25 
years of either sex residing in the villages in the catchment 
area of Rural Health Training Centre (RHTC), Satrikh, 
Barabanki district, U.P.

2.3 Study Period
From 1st June 2016 to 31th May 2017.

2.4 Sample Size
Sample size was calculated based on the formula for esti-
mation of proportion;[9] z2

1-α/2 p (1-p)/d2; where z was 
value of standard normal variable at 5% level of signifi-
cance, pwas anticipated prevalence of risk factors (preva-
lence of Obesity from Sandhu et. al., 2015 was taken as 
6.2%);[10] and d was allowable error. Since the multistage 
sampling method was used the sample size was adjusted 
for a design effect of 2, and sample size was calculated to 
be 1518. Accounting for a non-response rate of 20%, the 
final sample size was calculated as 1824.

2.5 Sampling Technique
Multistage sampling was used and during first stage eight 
villages from RHTC area was selected by simple random 
method and number of study subjects per village was 
based on their proportionate size. In each village, houses 
were selected by systematic random sampling procedure. 
Every third house was studied till the required sample 
size for that village was achieved. All members in the 
household aged ≥25 years were included in the study. 
Individuals not available during visit were excluded from 
study.

2.6 Study Approach
WHO STEPs wise approach was used.[8]

2.7 Data Collection
The individuals selected were approached, interviewed 
and examined for physical measurement. For each study 
subject a separate questionnaire was filled. WHO STEPS 
based questionnaire was used to gather information 
regarding age, sex, marital status, religion, caste, educa-
tional status, occupation, family history etc. and risk fac-
tors for non-communicable diseases i.e., tobacco smoking, 
consumption of smokeless tobacco and alcohol, dietary 
habits, physical inactivity, body mass index, life style, phys-
ical measurements, etc. Socioeconomic status was assessed 
using Modified B G Prasad Socioeconomic scale 2016.[11] 
Data was collected by structured interview method by 
using a pre-design and pretested questionnaire based on 
WHO STEPs approaches for surveillance of NCD in con-
text to STEP 1 and STEP 2 only.[8]
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2.8 Data Analysis
Data collected was primarily entered in Microsoft 
Excel and finally transferred to Epi-Info for analysis. 
Quantitative data was expressed in percentages and odds 
ratios were calculated with 95% confidence interval for 
assessment of risk factors. Value of p<0.05 was considered 
significant.

2.9 Ethical Considerations
Ethical approval was sought from institutional ethics 
committee before commencement of study. The purpose 
of the study was explained to each person in the local lan-
guage and a written and informed consent was taken.

3. Results
In our study population, the age group of participants 
ranged from 25-75 years. Among them 560(30.7%) 
individuals were in 25 to 34 years’ age group, while 
only 118(6.47%) individuals were above 65 years of age. 
Mean age of the participants was 42.63±11.72 years. Out 
of total 1824 participants, 780(42.8%) were males and 
1044(57.2%) were females. The percentage of married 
population was 87.1% among the total studied popula-
tion. Among the study population, 730(40%) were literate 
and 1094(60%) were illiterate. (Table 1)

The overall prevalence of risk factors smoked tobacco, 
smokeless tobacco, alcohol consumption, less than five 

Table 1.  Distribution of study population on the basis of bio-social characteristics
(N=1824)

Characteristics Number Percentage (%)

Age Category(years)

25-34 560 30.70
35-44 538 29.5
45-54 424 23.2
55-64 184 10.1
65 and above 118 6.47

Sex
Male 780 42.8
Female 1044 57.2

Religion
Hindu 1412 77.4
Others 412 22.6

Marital Status

Unmarried 30 1.6
Married 1590 87.2
Divorced/Separated 8 0.4
Widowed/ Widower 196 10.7

Category

General 161 8.8
Other Backward class 965 52.9
Scheduled caste 682 37.4
Scheduled tribe 16 0.9

Educational Status
Illiterate 1094 60
Literate 730 40

Occupation

Government-employed 87 4.8
Non-government employed 179 9.8
Self-employed
(Labour/Shopkeeper/Agricultural) 800 43.9

Student 25 1.4
Home-maker 718 39.4
Retired 15 0.8

*Socio-economic Status

Upper Class 426 23.4
Upper Middle Class 351 19.2
Middle Class 320 17.5
Lower Middle Class 571 31.3
Lower Class 156 8.6

*Modified B G Prasad Socioeconomic scale 2016
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Table 2.  Association between tobacco and alcohol consumption with bio-social characteristics
(N=1824)

Demo-graphic
Variable

Current tobacco use
Current alcohol consumption

Smoked Tobacco users Smokeless tobacco users
n=478

(%)
OR

(95%CI)
n=494

(%)
OR

(95%CI)
n=440

(%)
OR

(95%CI)
Age group (Years)
25-34
(n=560)

89
(18.6) Reference 94

(19.0) Reference 81
(18.4) Reference

35-44
(n=538)

140
(29.3)

1.80
(1.34-2.43)

139
(28.1)

1.78
(1.33-2.40)

115
(26.1)

1.65
(1.20-2.25)

45-54
(n=424)

152
(31.8)

2.92
(2.16-3.95)

170
(34.4)

3.47
(2.58-4.67) 176(40.0) 4.28

(3.15-5.81)
55-64
(n=184)

62
(13.0)

2.99
(2.03-4.41)

62
(12.6)

2.77
(1.89-4.06)

42
(9.5)

1.82
(1.20-2.77)

65 and above
(n=118)

35
(7.3)

2.53
(1.59-4.04)

29
(5.9)

1.83
(1.13-2.96)

26
(5.9)

1.74
(1.06-2.87)

Sex
Female
(n=1044)

116
(24.3) Reference 108

(21.9) Reference 8
(1.81) Reference

Male
(n=780)

362
(75.7)

6.92
(5.45-8.79)

386
(78.1)

8.49
(6.65-10.83)

432
(98.18)

160.75
(79.05-326.91)

Educational Status
Literate
(n=730)

100
(20.9) Reference 98

(19.8) Reference 18
(4.09) Reference

Illiterate
(n=1094)

378
(79.1)

3.32
(2.60-4.24)

396
(80.2)

3.65
(2.86-4.67)

422
(95.90)

24.84
(15.31-40.27)

Marital Status

Un-married
(n=30)

4
(0.8) Reference 2

(0.4) Reference 4
(9.09) Reference

Married
(n=1590)

400
(83.7)

1.64
(0.55-4.86)

427
(86.4)

5.11
(1.21-21.62)

382
(86.81)

2.09
(0.72-6.03)

Others*
(n=204)

74
(15.5)

3.16
(1.03-9.68)

65
(13.1)

7.19
(1.65-31.20)

54
(12.3)

2.42
(0.80-7.25)

Category

General
(n=161)

23
(4.8) Reference 31

(6.3) Reference 24
(5.45) Reference

OBC
(n=965)

182
(38.1)

1.34
(0.83-2.15)

193
(39.1)

1.02
(0.67-1.56)

125
(28.40)

0.83
(0.52-1.34)

SC/ST
(n=682)

273
(57.2)

3.86
(2.41-6.18)

270
(54.6)

2.71
(1.77-4.14)

291
(66.1)

3.96
(2.50-6.27)

Occupation

Unemployed
(n=758)

78
(16.3) Reference 67

(13.6) Reference 6
(1.6) Reference

Government-employed
(n=87)

45
(9.4)

9.73
(5.97-15.87)

46
(9.3)

12.91
(7.80-21.35)

54
(12.27)

202.36
(81.23-504.08)
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servings of fruits/vegetables, more than five grams of salt 
intake and overweight/obesity was found to be 26.2%, 
27.08%, 24.1%, 91.61%, 10.9% and 34.86% respectively. 
Daily smokeless tobacco use was 49.5% and 10.3% for 
males and females respectively. However, the prevalence 
of daily smoked tobacco was 46.4% for males and 11.1% 
among females. The proportion of study subjects cur-
rently consuming alcohols was 56.5% and 2.4% among 
males and females respectively. Individuals with aged ≥35 
years, male subjects, illiterates, those who were separated/
divorced/widowed, those who belonged to scheduled 
castes/tribes, labourer/agricultural workers, shop-own-
ers, government employees, those who belonged to lower 
middle class were significantly more predisposed to both 
smoked tobacco as well as smokeless tobacco use. Apart 
from that significantly higher (five times) consumption 
of smokeless tobacco was found among married subjects 
as compared to unmarried and more among non govern-
ment employers (about three times) as compared to those 
who were unemployed.

Consumption of alcohol was also found comparatively 
higher among elder age-groups (>35 years), among males, 
those who were illiterate, belonging to scheduled castes/
tribes, among employed earning groups and among those 
individuals who belonged to upper and upper middle 
class (as compared to lower class).

Mean servings of fruits and vegetables less than 
five was reported three times higher among individu-
als belonging to age group (45-54 years) as compared to 
those in reference age group of 25-34 years.Also risk of 
less consumption of fruits and vegetables was found to be 
higher among females, illiterates, those who were either 
married or divorced/widowed/separated as compared to 
unmarried, those belonging to other backward castes or 
SC/ST group and among self employed group.

Also in reference to elderly age group (≥65years) 
consumption of salt more than 5 grams per day was sig-
nificantly higher among individuals in age group (35-65 
days), among females those who were literate, married 
as well as unmarried subject (in comparison to others), 
those who belonged to other backward castes and among 
government employees. However, consumption of salt 
was significantly less among self employed group. The 
proportion of obese/overweight individuals were signifi-
cantly higher in married age group.

Mean serving of fruit & vegetables less than 5 per day 
was quite high (5.4% among males and 10.6% among 
females). With respect to physical activity, majority of 
the study subject were having mild physical behaviour 
(43.7% and 50.2% of males and females respectively). 
Overweight individuals were quite equal among males 
(34.6%) and females (35.1%). Odd ratios between intake 

Non-government 
employed
(n=179)

11
(2.3)

0.61
(0.32-1.19)

32
(6.5)

2.44
(1.54-3.88)

16
(3.63)

12.60
(4.85-32.71)

Self-employed
(Labour/Shopkeeper/
Agricultural)
(n=800)

344
(72.0)

6.64
(5.04-8.73)

349
(70.6)

8.20
(6.14-10.93)

364
(82.72)

105.66
(46.75-238.83)

Socio-economic class#

Lower class
(n=156)

41
(8.6) Reference 44

(8.9) Reference 37
(8.40) Reference

Upper class
(n=426)

131
(27.4)

1.22
(0.81-1.85)

147
(29.8)

1.30
(0.87-1.96)

138
(31.36)

1.56
(1.02-2.37)

Upper Middle class
(n=351)

111
(23.2)

1.27
(0.83-1.94)

122
(24.7)

1.31
(0.86-1.99)

120
(27.27)

1.67
(1.09-2.58)

Middle class
(n=320)

91
(19.0)

1.12
(0.72-1.73)

83
(16.8)

OR=0.87
(0.56-1.35)

75
(17.04)

0.98
(0.62-1.55)

Lower Middle class
(n=571)

104
(21.8)

0.60
(0.39-0.92)

98
(19.8)

0.51
(0.33-0.77)

70
(15.90)

0.45
(0.29-0.71)

*Divorced/Separated/Widow
#Modified B G Prasad Socioeconomic scale 2016
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of fruits and vegetables and age group in the study pop-
ulation showed age group 45-54, 55-64 and ≥65 years 
was 3.15(1.75-5.64), 1.81(0.93-3.54) and 1.02(0.52-1.96) 
respectively with reference to age group 25-34 years; odd 
ratio of age group of 35-44 years was 0.97(0.66-1.43). 
Odd ratio between Intake of fruits & vegetables and gen-
der in the study population, males was 0.62(0.44-0.87) 
with reference to females. Odd ratio between Intake of 

fruits & vegetables and marital status in the study popu-
lation, married and divorced/separated/widower/wid-
owed was 4.89(2.19-10.91) and 5.03(1.98-12.80) with 
reference to unmarried populations. In the table 3 the 
odd ratio between Intake of fruits and vegetables and 
educational status in the study population showed liter-
ates were 6.88(4.00-11.82) with reference to illiterates. 
(Table 3)

Table 3.  Association between salt intake, body mass index, serving of fruits and vegetables with bio-social characteristics
(N=1824)

Demo-graphic
Variable

<5 Servings of fruits and 
vegetables >5 grams of Salt intake Body Mass Index(BMI)

Overweight/ Obesity
n=1671

(%)
OR

(95%CI)
n=199

(%)
OR

(95%CI)
n=636

(%)
OR

(95%CI)
Age group (Years)
25-34
(n=560)

502
(30.04)

Reference 38
(19.09)

2.79
(0.84-9.19)

183
(28.7) Reference

35-44
(n=538)

481
(28.78)

0.97
(0.66-1.43)

81
(40.70)

6.79
(2.10-21.89)

207
(32.5)

1.28
(1.00-1.65)

45-54
(n=424)

409
(24.47)

3.15
(1.75-5.64)

53
(26.63)

5.47
(1.67-17.85)

163
(25.6)

1.28
(0.98-1.67)

55-64
(n=184)

173
(10.35)

1.81
(0.93-3.54)

24
(12.1)

5.75
(1.69-19.55)

55
(8.6)

0.87
(0.61-1.26)

65 and above
(n=118)

106
(6.34)

1.02
(0.52-1.96)

3
(1.50)

Reference 28
(4.4)

0.64
(0.40-1.01)

Sex
Male
(n=780)

738
(44.16) Reference 64

(32.16)
Reference 270

(42.5) Reference

Female
(n=1044)

933
(55.83)

1.61
(1.14-2.27)

135
(67.38)

1.66
(1.21-2.27)

366
(57.5)

1.01
(0.83-1.23)

Educational Status
Literate
(n=730)

715
(42.78) Reference 99

(49.74)
1.66
(1.21-2.27)

258
(40.6)

1.03
(0.85-1.26)

Illiterate
(n=1094)

956
(57.21)

6.88
(4.00-11.82)

100
(50.25) Reference 378

(59.4) Reference

Marital Status
Un-married
(n=30)

21
(1.25)

Reference 6
(3.01)

3.67
(1.27-10.56)

5
(0.8) Reference

Married
(n=1590)

1462
(87.49)

4.89
(2.19-10.91)

180
(90.45)

1.87
(1.04-3.35)

577
(90.7)

2.84
(1.08-7.48)

Others
(n=204)

188
(11.3)

5.03
(1.98-12.80)

13
(6.5) Reference 54

(8.5)
1.80
(0.65-4.93)

Category
General
(n=161)

83
(4.96) Reference 8

(4.02) Reference 57
(8.9) Reference
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OBC
(n=965)

942
(56.37)

38.48
(22.96-64.50)

144
(72.36)

3.35
(1.61-6.97)

319
(50.2)

0.90
(0.63-1.27)

SC/ST
(n=682)

646
(38.6)

26.39
(15.72-44.31)

47
(23.6)

1.46
(0.67-3.15)

260
(40.8)

1.08
(0.75-1.54)

Occupation

Government-employed
(n=87)

80
(4.78)

1.12
(0.50-2.53)

46
(23.11)

8.43
(5.24-13.56)

29
(4.5) Reference

Non-government 
employed
(n=179)

135
(8.07)

0.30
(0.19-0.46)

26
(13.06)

1.27
(0.79-2.04)

49
(7.7)

0.75
(0.43-1.31)

Self-employed
(Labour/Shopkeeper/
Agricultural)
(n=800)

766
(45.84)

2.22
(1.45-3.39)

38
(19.09)

0.37
(0.25-0.55)

295
(46.4)

1.16
(0.73-1.86)

Unemployed
(n=758)

690
(41.3) Reference 89

(44.7) Reference 263
(41.4)

1.06
(0.66-1.70)

Socio-economic class#

Upper class
(n=426)

394
(23.57) Reference 42

(21.10) Reference 143
(22.5) Reference

Upper Middle class
(n=351)

314
(18.79)

0.68
(0.41-1.13)

40
(20.10)

1.17
(0.74-1.85)

134
(21.1)

1.22
(0.91-1.64)

Middle class
(n=320)

289
(17.29)

0.75
(0.45-1.26)

37
(18.59)

1.19
(0.74-1.90)

109
(17.1)

1.02
(0.75-1.38)

Lower Middle class
(n=571)

530
(31.71)

1.04
(0.64-1.69)

67
(33.71)

1.21
(0.80-1.82)

193
(30.3)

1.01
(0.77-1.31)

Lower Middle class
(n=571)

144
(8.61)

0.97
(0.48-1.94)

13
(6.53)

0.83
(0.43-1.59)

57
(8.9)

1.13
(0.77-1.67)

*Divorced/Separated/Widow
#Modified B G Prasad Socioeconomic scale 2016

4. Discussion 
Various risk factors of major non communicable diseases 
were explored in community settings in a rural popula-
tion of Barabanki district during the study. The preva-
lence of smokeless tobacco consumption was found to be 
27.08%. The results were quite lower as compared to the 
findings of preliminary study conducted in same settings 
where 48.5% of the subjects were consuming tobacco 
in smokeless form.[12] Also the proportion of smokeless 
tobacco consumers were less in comparison to the find-
ings reported by Bhagyalaxami et. al., Pandya et. al., and 
Kumar et. al.,[13–15] However it was higher when com-
pared to a study by Chaya et. al., and Krishnan et. al., 
who reported prevalence of same about 12.15% and 5.8% 
respectively.[16,17] The consumption of tobacco in smoked 
form was 26.2%. This was also quite less when compared 

to the findings of pilot study where prevalence of smoking 
was found to be 40.9%[12] and that reported by Pandya et. 
al., and Misra et. al., in their study.[15,18] On the other hand 
it was much higher as compared to the studies conducted 
in other parts of India.[13,14,16–18,20] However, the study find-
ings in context to smoking were comparable to other 
studies.[21–23] These variations in prevalence of tobacco 
consumption could be explained by disparities in socio 
demographic characteristics which used to vary from state 
to state. The higher prevalence of tobacco consumption 
(both smoke and smokeless form) among older age group 
(>35 years) might be attributed to the fact that these age 
groups were more predisposed to different working envi-
ronment which might have enhancing inculcating factor. 
The same sort of inferences might be implicated directly/
indirectly in gender as well as occupational context in 
regards to tobacco consumption. Similar to the findings 
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of an earlier study, the consumption of tobacco products 
was higher among males.[14–16,23,26] Also the comparatively 
higher rates of proportion of tobacco use among illiter-
ate reflects their under awareness regarding the hazards 
of the same and their casual attitude regarding the same. 

About 29.1% were current alcohol consumers. This 
was much higher when compared with other Indian stud-
ies.[16,20–22] However, the findings are quite comparable to 
studies done by Krishnan et. al., Garg et. al., and Kumar 
et. al., who reported the prevalence of the same about 
24.9%, 26.0% and 22.7% respectively.[14,17,19] On the other 
hand, few other studies reported higher prevalence.[15,18] 
The increasing proportion of alcohol consumption with 
increasing age and among males might be reflected from 
the fact that these groups have comparatively more inde-
pendence and less interference in context to these sorts of 
lifestyle habits. Also those who were capable financially to 
bear these sorts of expenses (employed ones and the ones 
belonging to upper strata) were found to be more habitual 
towards alcohol consumption.

The proportion of individuals taking unhealthy diet 
(less than 5 means serving fruits and vegetables) was 
found to be 91.6%, similar findings was also reported by 
Mishra et. al.,[18] who found major proportion of the sur-
veyed individuals taking unhealthy diet. It is also reported 
by WHO that the majority (91.6%) of the population con-
sume less than five servings of fruits and vegetables daily.
[25] Our findings are similar to reports from other STEPS 
Surveys.[14,26] A study done under IDSP-NCD, project 
reported, 87.5% prevalence of low fruits and vegetable 
consumption which is similar and comparable to the 
finding of our study.[27] Less than five servings of fruits 
and vegetables might be due to the lack of awareness, 
especially in rural population. Approximately three mil-
lion deaths per year due to non-communicable diseases 
are attributed to inadequate consumption of fruits and 
vegetables.[28] The present study 11% of individuals found 
to have a higher salt consumption, as against a norm of 
less than 5 grams/capita/day, which exposes the com-
munity to the risk of hypertension and its consequences. 
This was similar to study done by Kumar et al. reported 
14.6gm/capita/day high salt intake.[14]

In present study about 34.86% of the surveyed popu-
lation was found to be obese/overweight. The proportion 
was quite higher than that found during the pilot study;[12] 
and prevalence reported by other Indian studies.[14,15,17,24] 

However, it was quite comparable to findings reported by 
Bhagyalaxmi et. al., and Chaya e.t al.[13,16] In contrast to 

that Garg et. al., conducted a study in Delhi and reported 
the prevalence of the same about 77.5%.[19] This variation 
might be due to use of different methods/parameters used 
for categorized of individual into different BMI categories. 

The findings of the study should be interpreted in 
lights of limitations. Since the study was conducted in one 
of the selected block of Barabanki district, the findings 
couldn’t be generalized to whole population. Also since 
the study was cross-sectional, causal relationship could 
not be established.

5. Conclusions
The study findings conclude thatcommon risk factors for 
major NCDs are quite prevalent in rural communities. 
Therefore, there is need to intensify the current health 
care surveillance system so as to periodically monitor and 
evaluate existing health programmes in context to NCDs 
so as to lower the community burden. Implementation of 
prevention and control measures should be focussed to 
decrease the associated risk factors.

6. References
1.	 WHO. Global status report on non-communicable diseases 

2014. Geneva: World Health Organization; 2015. Available 
from: http://www.who.int/nmh/publications/ ncd-status-
report-2014/en/ 

2.	 Beaglehole R, Yach D. Globalisation and the prevention 
and control of non-communicable disease: The neglected 
chronic diseases of adults. Lancet. 2003; 362: 903–8. https://
doi.org/10.1016/S0140-6736(03)14335-8

3.	 Agarwal D, Shukla M, Shukla NK, Shukla R, Sidhu HPK. 
Risk factors of non-communicable diseases in India: A sys-
tematic review. Int J Med Res Prof. 2016; 2(5):6–10. https://
doi.org/10.21276/ijmrp.2016.2.5.002

4.	 Mohan V, Deepa R. Risk factors for coronary artery dis-
ease in Indians. J Assoc Physicians India. 2004; 52:95–7. 
PMid:15656040 

5.	 Boutayeb A, boutayeb S. The burden of non-communicable 
diseases in developing countries. Int J Equity Health. 2005; 
4:2. https://doi.org/10.1186/1475-9276-4-2 PMid:15651987 
PMCid:PMC546417

6.	 Reddy KS. Prevention and control of non-communicable 
diseases: Status and strategies. New Delhi: Indian Council 
for Research on International Economic Relations. 2003. p. 
30. PMid:12856291 

7.	 WHO (World Health Organization). Global health risks: 
Mortality and burden of disease attributable to selected 
major risks. Geneva: World Health Organization; 2009. 

http://www.informaticsjournals.com/index.php/ijmds/index
14.6gm/capita/day
http://www.who.int/nmh/publications
https://doi.org/10.1016/S0140
https://doi.org/10.1016/S0140
https://doi.org/10.21276/ijmrp.2016.2.5.002
https://doi.org/10.21276/ijmrp.2016.2.5.002
https://doi.org/10.1186/1475


International Journal of Medical and Dental Sciences 1675Vol 7 (2) | July 2018 | http://www.informaticsjournals.com/index.php/ijmds/index 

Dhruva Agarwal, Siraj Ahmad, Jai Vir Singh, Mukesh Shukla, Bhupesh Kori and Aditi Garg

Available from: http://www.who.int/healthinfo/global_bur-
den_disease/GlobalHealthRisks_report_full.pdf

8.	 WHO STEPS Manual. Available from: http://www1.paho.
org/hq/dmdocuments/2009/STEPSmanual.pdf

9.	 Lwanga SK, Lemeshow S. Sample size determination in 
health studies: A practical manual. Geneva (Switzerland): 
World Health Organization; 1991.PMCid:PMC2393240

10.	 Sandhu S, Chauhan R, Mazta SR. Prevalence of risk 
factors for non-communicable diseases in working pop-
ulation. MAMC J Med Sci. 2015; 1:101–4. https://doi.
org/10.4103/2394-7438.157926

11.	 Khairnar MR, Wadgave U, Shimpi PV. Updated BG 
Prasad socioeconomic classification for 2016. J Indian 
Assoc Public Health Dent. 2016; 14:469–70. https://doi.
org/10.4103/2319-5932.195832

12.	 Agarwal D, Shukla M, Garg A. A cross-sectional study on 
non-communicable diseases risk factors in a rural popu-
lation of Barabanki District, Uttar Pradesh. Annals of 
Community Health. 2017; 5(1):5–9.

13.	 Aroor B, Trivedi A, Jain S. Prevalence of risk factors of 
non-communicable diseases in a district of Gujarat, India. J 
Health Popul Nutr. 2013; 31(1):78–85.

14.	 Kumar R. Anthropometric and behavioral risk factor 
for non-communicable: Diseases: A cluster survey from 
rural Wardha. Indian Journal of Public Health. 2015; 
59(1):234–38. https://doi.org/10.4103/0019-557X.152868 
PMid:25758735 

15.	 Pandya RB, Sharma SK, Siddiqui SW, Gangwar S. Study of 
patterns of non-communicable diseases at a tertiary care 
teaching hospital. Int J Med Res Prof. 2016; 2(1):111–13.

16.	 Jain C, Jayna D, Geeta K. Prevalence of risk factors and its 
association with non-communicable disease among the 
faculty members of teaching institute of Ahmadabad City, 
Gujarat: A cross-sectional study. International Journal of 
Scientific Study. 2015; 3(8):159–62.

17.	 Krishnan, Shah B, Lal V, Shukla DK, Paul E, Kapoor SK. 
Prevalence of risk factors for non-communicable disease in 
a rural area of Faridabad District of Haryana. Indian Journal 
of Public Health. 2008; 52(3):117–24. PMid:19189832 

18.	 Misra PJ, Mini GK, Thankappan KR. Risk factor profile 
for non-communicable diseases among Mishing tribes in 
Assam, India: Results from a WHO STEPs survey. Indian 
J Med Res. 2014 Sep; 140(3):370–8. PMid:25366204 
PMCid:PMC4248383

19.	 Garg A, Anand T, Sharma U, Jugal K, Chakraborty M, Ray 
PC. Prevalence of risk factors for chronic non-communicable 

diseases using WHO steps approach in an adult population 
in Delhi. Family Med Prim Care. 2014; 3(2):112–8. https://
doi.org/10.4103/2249-4863.137617 PMid:25161966 PMCid: 
PMC4139989

20.	 Venkatachalam J, Purty AJ, Singh Z, Abraham SB, Narayanan 
S, Sathya GR, Bhumika N. Prevalence of Non Communicable 
Diseases (NCDs) in a rural population of South India. 
International Journal of Contemporary Medicine. 2014; 
2(1):32–8. https://doi.org/10.5958/j.2321-1032.2.1.012

21.	 Thankappan KR, Shah B, Mathur P, Sarna PS, Srinivas G, 
Mini GK, Daivadanam, Soman B, Vasan RS. Risk factor 
profile for chronic non-communicable diseases: Results of 
a community-based study in Kerala, India, Indian. Journal 
of Medical Research. 2009; 53–63.

22.	 Sogarwal R, Bachani D, Kumar B, Gupta S. Risk factors 
of non-communicable diseases among higher secondary 
school students in selected districts of India. American 
Journal of Public Health Research. 2014; 2(1):16–20. https://
doi.org/10.12691/ajphr-2-1-4

23.	 Sandhu S, Chauhan R, Mazta SR. Prevalence of risk 
factors for non-communicable diseases in working popu-
lation. MAMC J Med Sci. 2015; 1(2):101–4. https://doi.
org/10.4103/2394-7438.157926

24.	 Bukelo MF, Deepthi K, Ramakrishna GB, Bukelo MJ, Kiran 
PR, Kulkarni V. Risk factor for non-communicable diseases 
among rural adolescents: A school based cross-sectional 
study. Asian Journal of Pharmaceutical and Clinical 
Research. 2015; 8(2):123–39.

25.	 WHO (World Health Organization). Global status report 
on non-communicable diseases; 2010. Available from: 
http://www.who.int/nmh/publications/ncd_report2010/en

26.	 Kumar P, Singh CM, Agarwal N, Pandey S, Ranjan A, 
Singh GK. prevalence of risk factors for non-communica-
ble disease in a rural area of Patna, Bihar- a who step wise 
approach. Indian J Prev Soc Med. 2013; 44:1–2.

27.	 IDSP-NCD. National Institute of Medical Statistics, 
Indian Council of Medical Research (ICMR), IDSP Non-
Communicable Disease Risk Factors Survey, Phase-I 
States of India. National Institute of Medical Statistics and 
Division of Non-Communicable Diseases, Indian Council 
of Medical Research, New Delhi, India; 2009. Available 
from: http://www.who.int/chp/steps/2007_STEPS_Report_
India_7States.pdf?ua=1

28.	 WHO (World Health Organization). Global status report 
on alcohol and health 2014. Geneva; 2015. Available from: 
http://www.who.int/gho

How to cite this article: Agarwal D, Ahmad S, Singh JV, Shukla 
M, Kori B and Garg A. Prevalence of Risk Factors of Non-
Communicable Diseases in a Rural Population of Eastern Uttar 
Pradesh. Int. J. Med. Dent. Sci. 2018; 7(2):1667-1675.

http://www.informaticsjournals.com/index.php/ijmds/index
http://www.who.int/healthinfo/global_burden_disease/GlobalHealthRisks_report_full.pdf
http://www.who.int/healthinfo/global_burden_disease/GlobalHealthRisks_report_full.pdf
http://www1.paho.org/hq/dmdocuments/2009/STEPSmanual.pdf
http://www1.paho.org/hq/dmdocuments/2009/STEPSmanual.pdf
1991.PMCid
https://doi.org/10.4103/2394-7438.157926
https://doi.org/10.4103/2394-7438.157926
https://doi.org/10.4103/2319-5932.195832
https://doi.org/10.4103/2319-5932.195832
https://doi.org/10.4103/0019-557X.152868
https://doi.org/10.4103/2249-4863.137617
https://doi.org/10.4103/2249-4863.137617
https://doi.org/10.5958/j.2321-1032.2.1.012
https://doi.org/10.12691/ajphr
https://doi.org/10.12691/ajphr
https://doi.org/10.4103/2394-7438.157926
https://doi.org/10.4103/2394-7438.157926
http://www.who.int/nmh/publications/ncd_report2010/en
http://www.who.int/chp/steps/2007_STEPS_Report_India_7States.pdf?ua=1
http://www.who.int/chp/steps/2007_STEPS_Report_India_7States.pdf?ua=1
http://www.who.int/gho

