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Abstract: Problem statement: We have examined the prevalence and associati@ardfovascular
diseases with respect to obesity and metabolicfastors clustering among urban and rural Punjabi
males aged 20-55 years. Obesity has been definedcbgased Waist Circumference (WC), Body
Mass Index (BMI) and Waist Hip Ratio (WHR). Metalgofraits such as increased total cholesterol,
triglycerides and lipoproteins have also detrimemtfiect on the development of cardiovascular
diseaseApproach: This cross-sectional study was carried out onal tft400 urban and rural origin
Punjabi males (200 each from urban and rural). @hthropometric, physiometric and metabolic
assessments were through standard proceduresstiSttianalysis includes descriptive statistics,
correlation, multivariate regression analysis addsoratios Results: It observed that males of rural
population were at a higher risk to develop cardsmular diseases compared to their urban
counterparts. Rural males had significantly (p€Q)0Ohigher mean values of cardiovascular risk
factors with respect to BMI, weight, waist circumdace, WHR, fasting glucose, total cholesterol,
triglyceride, HDL and CHO-HDL ratio. SBP and DBPvkapositive association with waist-to-hip
ratio, body mass index; waist circumference, skadppulse pressure, alcohol consumptions, food
habit, HDL and triglycerideConclusion: Cardiovascular disease risk is found more in runale
Punjabi population due to consumption of more djetaroducts and leading of more sedentary
lifestyle due to the overuse of mechanized substfar agriculture and personal use.

Key words: Punjabi males, blood pressure, anthropometric ametabolic phenotypes, Waist
Circumference (WC), Waist Hip Ratio (WHR), Body Madsdex (BMI), Diastolic Blood
Pressure (DBP), Systolic Blood Pressure (SBP),rimfemargin, Indo-Aryan ethnic
groups, Total Cholesterol (CHO), Triglycerides (TG)

INTRODUCTION Badaruddoza, 2010; Kawt al., 2010; Ghostlet al.,
2003; Ghosh, 2007a; Ruri al., 2004). Urban-rural
It has been predicted from different studies thattomparisons and migration studies would be able to
CVDs will be the most important cause of mortality indicate the consequences of modernization in
India by the year 2015 (Yusef al., 2004; Guptat al ., increasing the prevalence of CVD risk factors. The
2004a, 2007; Shah and Mathur, 20I)erefore, it is  migration from rural to urban has been attributed t
important to understand its precise etiology andreduced levels of physical activity and the dietary
mechanisms (Gupta&t al., 2007; Daset al., 2008; changes that occur with effective modern
Sulaimanet al., 2009; Rabadi, 2010). It is quite clear westernization (Ghosh, 2006; Deegaal., 2009). In
that some risk factors such as high cholesterol anthdia, most of studies pertaining to CVD risk fastare
triglyceride concentration, increased level of ltota either case control in nature or have considerédrur
cholesterol to high density lipoprotein cholesteatio, (Ghoshet al., 2003; Guptat al., 2007) and rural people
Type 2 Diabetes Mellitus (T2DM) and central or (Venkatramana and Reddy, 2002; Moleral., 2001)
visceral obesity for atherosclerosis are partidylarore  separately. Keeping this view in  mind, the present
prevalent in present Indian population especiafly i investigation was aimed to study the urban-rurahdr
Punjabi population in Punjab (Gupta al., 2007; of CVD risk factors in the adult male Punjabi
Badaruddoza et al., 2010a; 2010b; Kumar and population with the hypothesis that adverse CVIX ris
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factors is associated with increasing urbanizatod  approved by the Guru Nanak Dev University
modernization. In 2003, the prevalence of CVD idign  appropriate research ethics committee in the y8ao2
was estimated to be 3-4% in rural areas (two-foldThe recruitment of the samples was done on theehous
higher compared with 40 years ago) and 8-10% irto house basis with pre informed consent.

urban areas (six-fold higher compared with 40 years

ago), with a total of 29.8 million affected (14.1llian Measurement of Physiometric variables: The

in urban areas and 15.7 million in rural areaspatiog  physiometric variables included measurement of

to population-based cross-sectional surveys (Gepta Systolic Blood Pressure (SBP), Diastolic Blood
al., 2004a). Pressure (DBP) and pulse rate. Two consecutive
Hypertension is even more prevalent (20_40%readings were recorded for each of SBP and DBP and

among urban and 12-17% among rural adults) and wdf€ averages were used. The measurements were taken
affecting an estimated 118 million inhabitantsrigig in ~ With the help of mercury sphygmomanometer in a
2000; this number is projected to almost doubl@tg  Sitting position with the right forearm placed rzmtal
million in 2025 (Kearnet al., 2005; Goyal and Yusuf, on the desk. The recordmgs were taker) as
2006). The increasing risks of obesity and diabéates recommended by_the American Heart Association
India especially in Punjab like prosperous stateeha (1980). An appropriate sized cuff was fitted on &

. . . of the subject and was inflated to about 20 mm Hg
been attributed to increased consumption of satirat bove the point at which the radial pulse disapgmbar
fats, sugars and sedentary behavior associated Wi&\ﬁI P P

e - ; e pressure within the cuff was then, releasedrate
urpanlgatlon and westernization. Ther_efore, thengry approximately 2 mm Hg secand while osculating
objectives of the current study are: (i) to deserihe

; : . . : ) with a stethoscope placed over the brachial arfEng.
basic design for regression relationship and caticel  jnset of sound (Korotkoff-phase 1) was taken as

between blood pressure phenotypes, anthropometriggicative of systolic blood pressure and the

measurements and metabolic variables (ii) to déterm disappearance of sound (Korotkoff- phase V) waseriak
strength and association of anthropometric andéioét  as indicative of diastolic blood pressure. Korotkof

measurements with the relative risk of cardiovascul phase was taken as recommended by the American

disease in urban and rural origin Punjabi males. Heart Association. All efforts were made to mirdei
the factors which might affect blood pressure like
MATERIALSAND METHODS anxiety, fear, stress, laughing and recent activity

(Badaruddoza and Afzal, 1999). The radial arterthat
wrist is most commonly used to feel the pulse. disw
counted over one minute. Pulse pressure is cadzllat
through SBP and DBP using the following formula:

Sampling design: The Punjabi people are Indo-Aryan
ethnic groups and Punjabi identity is primarily touhl
and linguistic. Punjabi population may be defined a
similar genotypic groupings and aggregate of simila py|se pressure= SBP-DBP

cultural practices, life style pattern, social ughce and

similar ethnic characteristics with Punjabi spegkimd ~ Anthropometric measurements: The anthropometric

at least reside in Punjab for last 20 years (Batthoma Measurements taken were height (cm), weight (kg),
et al., 2010b). A total of 200 urban and 200 rural malegvaist circumference (cm), hip circumference (cmil an
in the age group 20-55 years were recruited for théhree skinfolds (mm) (biceps, triceps and subseajpul
present study to identify the significant predistasf All the anthropometric measurements were taken on

risk factor for cardiovascular diseases among ugrah teachh. indiVi\‘ljv”"’}l usir&gL stgndfggI anthrop?rtr;]etric
rural origin Punjabi male population. The mucheuld echniques (Weiner and Lourie, hie age of the

individuals were not included in the present stud individuals was determined directly from their rejpd

. date of birth. The height was measured using
because blood pressure increases among olded

Ihthropometric rod with the subject standing erect
population (Jani and Rajkumar, 2006). The subjects _... ; - ) -
were taking medicine to control the blood pres$uree %osmon with the head in the ear-eye plane. Tlaelirg

- ; was then, recorded to the nearest 0.1 cm. The wefgh
not been included in the present study. Data wergye gypject was measured in kilograms by making him
collected from Punjabi population in urban and furagiang on a weighing machine with minimal clothing.
areas of Amritsar and Gurdaspur districts in tia¢esbf  \yejght was recorded with an allowance deducted for
Punjab spanning from June, 2009 to January, 201Qjothing to the nearest 0.5 kg. Waist circumferewes
Written informed consent was obtained from all measured using a steel tape. The measurementeis tak
subjects prior to their participation. Study wasrieal  mid-way between the inferior margin of the last i

out through subsequent visits of randomly selectedhe crest of the ilium in a horizontal plane withaxed
male subjects from two districts. The study wasabdomens. The tape was fitted snuggly without
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compressing the soft tissue. Hip circumferencehef t Estimates of correlation coefficients for SBP and
subject was taken with steel tape fitted around théBP with other anthropometric and metabolic vagabl
pelvis at the point of maximal protrusion of butec along with significant levels are presented in EaBl
while the subject was standing with his feet cltse among urban and rural male Punjabi population.
each other. The readings were recorded for WC a@d Hweight, body mass index, waist circumference, jrice
to the nearest 0.1 cm. The subcutaneous skin folgng sub-scapular skinfolds, pulse pressure, total
thickness over the biceps, triceps and sub scapulgfolesterol and triglycerides are found signifitant
muscle were taken with the help of Harpenden'sgqelated (p<0.001) with SBP and DBP among both

caliper. The values for BMI expressed as the rafio b0 2nd rural male Puniabi ; :

: gy ) g jabi population, wheregs, h
body weight divided by body height squared (in KM i mterence and WHR are found significant
and WHR defined as waist circumference divided bycorrelation (p<0.001) with SBP and DBP in rural

hip circumference. population. Fasting glucose and LDL are signifibant
correlated with SBP and DBP in urban male poputatio

for glucose and biochemical measurement was defineﬁiceps_SkinfoIOI with SBP in both urb_an a_nd rural
as>?[2 hours before blood draw. From each individuaPOpUIat'On’ LDL'_HDL and CHO'HD.L. ratios with SBP
3.5ml of blood was drawn by venipuncture and stored’ urban population are found significant (p<0.001)
in tubes containing 5QQ (0.5M) EDTA as an IS mt_erestmg to note_that HDL is S|g_n|f|cant and
anticoagulant. Tubes were serially (labeled properl negatively correlated with SBP and DBP in both arba
numbered and then transferred on ice to the latiyrat and rural population.
The samples were centrifuged at 2500-3000 rpm@or 1 In multiple  regression models, standardized
min. Plasma appeared as supernatant and was mparategression coefficients with associated Standardr&r
for further analysis. The absorbance of the stahdad (SE) and percent of variance “jRaccounted by
each test sample was read against the blank ah®05 regression for SBP and DBP are given in Table 3
or 505/670 nm on the Erba Mannhiem biochromaticamong both rural and urban male Punjabi population.
analyzer. The metabolic variables included wereallfot Regression coefficients for weight, body mass index
Cholesterol (CHO) Triglycerides (TG) and high andwaist circumference, WHR, triceps  skinfold,
low density lipoproteins (HDL and LDL). subscapular skinfold, pulse pressure, total chelebt
o . o and triglycerides for SBP and DBP have been found
standard deviations, t-test, odds ratio, correlatio Punjabi population. Among rural male Punjabi
regression and multivariate gnaly5|s were perforosiag opulation, the regression coefficients of hip
SPSS software 17.0 version. The p<0.05 level wagjc,mference for SBP and DBP; biceps skinfold for
selected as the criterion of statistical signif@an SBP are found significant (p<0.001), whereas, urban
RESULTS male Punjabi population, the regression coefficienft
HDL for SBP; fasting glucose for SBP and DBP are

Descriptive statistics and inter-comparisons offound significant (p<0.001). It is indicated thdt B
means for anthropometric, physiometric and metaboli Values for aimost all variables are negligible. }Wéw
variables are presented in Table 1 among urban arf@d® are found significantly higher such as HDL (33%)
rural male Punjabi population. The mean values ofnd pulse pressure (54%) for SBP and height, pulse
height, BMI, waist circumference, three skinfolds Pressure (14%) for DBP among urban male Punjabi
(biceps, triceps and subscapular), SBP, DBP, pulsBopulation; pulse pressure (49%) for SBP and LDL-
pressure, pulse rate, total cholesterol, triglytesj HDL (20%), pulse pressure (14%), cholesterol (11%)
fasting glucose and LDL have been foundfor DBP among rural male Punjabi population.
significantly higher (p<0.001) among rural male The analysis was further continued by calculation
Punjabi population. However the mean values of ageQf significant predictors of SBP and DBP with respe
weight, hip circumference, HDL and VLDL have beento other major variables through multivariate
found higher in urban male population but theregression analysis among urban and rural male
differences is not significant. The skewness aftePunjabi population (Table 4). The result reveateat
adjustments varied from 0.03 (CHO-HDL ratio) to®.7 body mass index, waist circumference, waist-to-hip
(triglycerides) in urban population and 0.04 (tgse ratio, pulse pressure, total cholesterol, HDL, DL
skinfold) to 1.38 (triglycerides and VLDL) in rural HDL and CHO-HDL ratios have significant (p<0.001)
population, which demonstrates normal distributims impact and are strong predictors of SBRJ an
the traits in the study. DBP among urban male Punjabi popomat
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Table 1: Descriptive statistics for different amghometric, physiometric and metabolic variable agnttre urban (n=200) and rural (n=200) male
Punjabi population

Urban Rural
Variables Mean SD Skewness Mean SD Skewness
Age (years) 38.13 16.84 0.35 36.37 16.43 0.83
Height (cm) 167.99 6.83 0.60 169.94** 7.59 0.42
Weight (kg) 66.40 13.73 0.31 66.05 13.44 0.45
BMI (kg m2) 23.51 3.55 0.40 27.74* 3.94 0.33
W C (cm) 90.95 11.13 0.63 95.04** 11.39 0.69
H C (cm) 96.30 14.42 0.53 94.48 8.44 0.58
WHR 0.95 0.09 0.18 0.95 0.09 0.73
B SF (mm) 12.61 7.55 0.67 15.77* 5.25 1.36
TSF (mm) 22.41 9.00 0.07 24.32** 9.44 0.04
SSSF (mm) 23.09 6.44 0.37 27.08** 3.99 0.21
SBP (mm Hg) 131.60 15.76 0.54 132.95** 13.62 0.63
DBP (mm Hg) 81.38 11.47 0.43 81.53* 10.51 0.22
Pulse Pressure 50.18 15.83 0.62 51.63** 13.79 0.30
Pulse Rate 81.09 12.17 0.63 80.19** 10.93 0.36
CHO (mg dL%) 158.41 23.66 0.67 174.71* 20.28 1.36
TG (mg dLh) 95.95 28.09 0.72 110.47* 25.31 1.38
HDL (mg dL™) 54.16 10.39 0.56 53.72 12.08 0.40
Glucose 92.08 10.21 0.31 105.08** 11.66 1.25
LDL 83.26 21.31 0.13 101.88* 22.16 0.49
VLDL 20.99 7.61 0.72 19.09 7.06 1.38
LDL-HDL 1.61 0.54 0.15 2.05 0.842 1.15
CHO-HDL 3.01 0.66 0.03 3.42 0.925 0.99

BMI: Body Mass Index; WC: Waist Circumference; Haip Circumference; WHR: Waist-to-Hip Ratio; BSF:cBps Skinfols; TSF: Triceps
Skinfold; SSSF: Subscapular Skinfold; SBP: Syst@iood Pressure; DBP: Diastolic Blood Pressure(OCHotal choleSterol; TG: Total
Triglycerides; HDL: High Density Lipoprotein; LDL:ow Density Lipoprotein; VLDL: Very Low Density Ligprotein

Table 2: Comparison of correlation coefficients twitlevel of
significance
anthropometric, physiometric and metabolic variglemong

for  blood

urban and rural males

pressure

phenotypes

with

triglyceride for

DBP have been identified as significant predictors.
Similarly, rural male population, height and weidbt

both SBP and DBP; SBP; hip

SBP DBP circumference, fasting glucose and VLDL for DBP
. have been identified as significant predictors.
Variables Urban Rural Urban  Rural . iee
" The total studied samples have been classified for

Age (years) 0.01 0.15 0.06 0.19 . . L .
Height (cm) 0.12 0.21*  0.07* 0.01 prehypertension and hypertensive individual with
Weight (kg) 025 040 0.23* 024"  regpect to different available anthropometric iattcs.
BMI (kg m2) 023 035 022 0277 o5 qonicted distributi f h tensived
Waist Circumference (cm)  0.27+  0.30% 023  0.29* able lepicted distribution of prehypertensivel an
Hip circumference (cm) 0.14 0.29*  0.07 0.23* hypertensive with respect to cut off values of yod
WHR 0.11 0.16*  0.12 0.18* i i - ist-to-hi i
Biceps skin fold (mm) D24t  Goow  GiS Gip Mass mde;x, waist cwcumference, waist-to-hip ratio
Triceps skin fold (mm) 018* 023** 0.22* 0.28% b|qeps skinfold, triceps skmf_old and sub scapular
Sub scapular skin fold (mm) 0.16* ~ 0.25% 021* 02  skinfold. Based on body mass index (<25 normdp-
Pulse Pressure O 8 rom 93T 038 30 overweight, > 30 obese) cut off values, the
Cholesterol (mng_ll 0.23*  (0.30%  (0.22%*  0.26% difference of preva_lle_nce of. h_y_pertensmn (pre and
Triglyceride (mg dL) 033 026 034~  039™  hyper) are not statistically significant betweerbam
HDL (mg dL™) -0.58%* -0.26%* -0.32%*  -0.23* d | lati H tend to devel
Glucose 0.30% 0.08 0.67%  0.13 and rural population. However, tendency to develop
LDL 0.38*  0.04 0.32**  0.03 hypertension is higher among rural population as
VLDL 0.13 0.06 0.33 0.09 i i
. DL-HDL 056 012 0.06 0.05 c_ompared to urban populatuln. B_ased on Wa|§t
CHO-HDL 0.55*  0.09 0.14 0.08 circumference cut offs (<94cm = no risk, 94-101cm =

BMI: Body Mass Index; WHR: Waist-to- Hip Ratio; SBBystolic

Blood Pressure; DBP: Diastolic Blood Pressure; HBigh Density
Lipoprotein; LDL: Low Density Lipoprotein; VLDL: Vi Low

Density Lipoprotein; **: Correlation is significardt the 0.01 level
(2-tailed); *: Correlation is significant at theD8.level (2-tailed)

However, among

urban

male

population,

medium risk, >101cm = high risk), the difference of
prevalence of hypertension (pre and hyper) is atso
significantly different. However similar percentagef
hypertension have been found among rural and urban
population (9.3%) whereas prehypertension pergenta
is significantly higher among urban population

hip(13_3%) as compared to rural population (7.3%).eBas

circumference and VLDL for both SBP and DBP, gn waijst- to-hip ratio cut offs (<0.90 = nisk; 0.90-
height, weight and fasting glucose for SBP and Lfbi_
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Table 3: Standardized regression coefficient daddard error (SE) with significant level and petcef variance (R?) for SBP and DBP with
anthropometric, physiometric and metabolic variglifemultiple regressions model among urban aral Runjabi males

SBP DBP
Urban Rural Urban Rural

Variables Coefficient+ S.EE R Coefficient+ S E R? Coefficient + S.E R2 Coeffiotet S.E R2
Age (years) 0.11+£0.08 0.06 0.12 £ 0.07 0.02 80408 0.13 0.12+0.07 0.04
Height (cm) 0.28+0.18 0.01 0.26+0.14 0.04 0.10.9 0.14 0.19+£0.11 0.10
Weight (kg) 0.29 £ 0.09** 0.06 0.40% 0.08** 0.16 20.+£0.07** 0.05 0.19+0.06** 0.06
BMI (kg m?) 0.72 £0.28** 0.04 1.23+£ 0.27* 0.13 0.56+ 0.20* 0.05 0.71+0.21* 0.07
WC (cm) 0.49 £ 0.23** 0.03 0.75% 0.20** 0.08 0.48HA7** 0.05 0.43 £0.16* 0.04
HC (cm) 0.39+£0.23 0.02 1.18 £ 0.32** 0.08 0.18.121 0.14 0.72+ 0.25* 0.05
WHR 20.21 + 5.24** 0.01 24,95+ 5.72* 0.03 16.6608* 0.01  17.06% 7.84* 0.02
BSF (mm) 0.29+0.17 0.02 0.58+ 0.21* 0.05 0.26.%2 0.02 0.20+0.16 0.01
TSF (mm) 0.31 £ 0.14* 0.03 0.34+ 0.12** 0.05 0.2D.10** 0.05 0.31+ 0.09** 0.08
SSSF (mm) 0.39+ 0.19* 0.03 0.84 £0.27* 0.06 Q:IB14** 0.05 0.73£0.21* 0.07
Pulse Pressure 0.73 £ 0.09** 0.54 0.57 £ 0.06** 920.4 0.27 +0.06** 0.14 0.28 +0.06** 0.14
Pulse Rate 0.18+0.11 0.06 0.19+0.11 0.14 00DO& 0.05 0.08 £ 0.07 0.09
CHO (mg dlY) 0.38 +0.12* 0.14 0.55+ 0.13* 0.09 0.33+0.11* 0.05 0.43+0.15* 0.11
TG (mg dI:l) 0.55+0.09** 0.15 0.42+0.10** 0.12 0.62+ 0.09** n 0.44+0.11** 0.01
HDL (mg dL’l) -0.74£0.29** 0.33 -0.17+0.12 0.03 0.224+0.13 0.100.25+0.20 0.05
Glucose 0.39 £0.13* 0.09 0.19+0.11 0.13 0.82¥6* 045 0.15+0.11 0.02
LDL 0.24 £0.16 0.14 0.22 +0.16 0.13 0.27+£0.17 10.0 0.22 £0.15 0.07
VLDL 0.24 £0.19 0.02 0.11+£0.07 0.10 0.58+£0.41 110 0.18+0.14 0.09
LDL-HDL 0.91+0.74 0.31 1.82+1.28 0.01 2.21 99. 0.01 0.81+0.70 0.20
CHO-HDL 1.41£0.90 0.11 1.61+1.12 0.17 2.94 +1.65 0.02 2.12+1.99 0.09

BMI: Body Mass Index; WC: Waist Circumference; Hdip Circumference; WHR: Waist-to-Hip Ratio; BSF:cBps Skinfols; TSF: Triceps
Skinfold; SSSF: Subscapular Skinfold; SBP: Syst@lood Pressure; DBP: Diastolic Blood Pressure; CHOtal Cholesterol; TG: Total
Triglycerides; HDL: High Density Lipoprotein; LDL:ow Density Lipoprotein; VLDL: Very Low Density Ligprotein

Table 4: Estimation of significant predictors of SBnd DBP through multivariate regression analgsisng urban and rural Punjabi males

SBP DBP

Urban Rural Urban Rural
Variables Coefficient SD Coefficient SD Coefficient SD Coefficient SD
Age (years) 0.13 0.09 0.04 0.08 0.02 0.07 0.10 0.06
Height (cm) 0.92* 0.22 0.43* 0.11 0.09 0.12 0.42** 0.12
Weight (kg) 1.59** 0.20 0.43* 0.21 0.21 0.12 0.48** 0.13
BMI (kg m2) 3.47* 0.35 0.21* 0.09 0.34* 0.09 2.55% 0.77
WC (cm) 0.19* 0.03 0.33* 0.10 0.32* 0.11 0.34** 1a
HC (cm) 0.18* 0.08 0.77 0.50 0.13* 0.05 0.12* 0.01
WHR 3.99* 0.25 7.30% 1.25 1.76%* 0.49 7.28** 1.92
BSF (mm) 0.06 0.03 0.19 0.11 0.30 0.09 0.25 0.20
TSF (mm) 0.16 0.10 0.16 0.11 0.20 0.14 0.25 0.21
SSSF (mm) 0.19 0.11 0.12 0.10 0.27 0.17 0.45 0.32
Pulse pressure 0.74** 0.05 0.72* 0.06 0.26** 0.05 0.26** 0.06
Pulse rate 0.08 0.07 0.09 0.08 0.08 0.07 0.05 0.04
CHO (mg dL%) 0.12* 0.04 0.22** 0.10 0.16** 0.06 0.17** 0.05
TG (mg dI:l) 0.08 0.01 0.26* 0.06 0.20 0.12 0.08 0.07
HDL (mg dL’l) 1.35* 0.36 0.30** 0.11 0.58* 0.22 0.44** 0.11
Glucose 0.28* 0.14 0.20 0.16 0.14 0.11 1.11% 0.13
LDL 0.22 0.19 0.18 0.12 0.42* 0.21 0.28 0.20
VLDL 1.16* 0.32 0.25 0.13 1.67* 0.45 1.41* 0.41
LDL-HDL 14.57* 2.15 22.13* 5.45 7.25* 2.97 94.92* 32.70
CHO-HDL 19.23** 3.36 22.36** 3.20 22.36** 3.20 848 22.42

BMI: Body Mass Index; WC: Waist Circumference; Hdip Circumference; WHR: Waist-to-Hip Ratio; BSF:cBps Skinfols; TSF: Triceps
Skinfold; SSSF: Subscapular Skinfold; SBP: Syst@lood Pressure; DBP: Diastolic Blood Pressure; CHOtal Cholesterol; TG: Total
Triglycerides; HDL: High Density Lipoprotein; LDL:ow Density Lipoprotein; VLDL: Very Low Density Ligprotein

the difference of prevalence is again found inficpmt
among urban and rural male Punjabi population. Hewe
prevalence rate of hypertension in rural male patpon is
higher (9.3%) as compared to (4%) in urban poparati
Based on hiceps skinfold cut off values the difiere of
prevalence is statistically significant (p<0.00Btkeeen in prehypertension category (rural 32%; urban 14%).
urban and rural population. The percentage oBased on subscapular skinfold cut off values, the
hypertension is maximum in rural population (18%) a difference of prevalence of hypertension have been
compared to urban population (3.3%). The same drendstatistically significant (p<0.001) between urbarda
have been found in prehypertension category. Based rural population.

957

triceps skinfold cut off values the differencepoévalence
is statistically significant (p<0.001) between urband
rural population and the percentage of hypertengon
much higher in rural population (22.61%) as congaoe
urban population (10%). The similar trend has Heand
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Table 5: Comparison of Prevalence of Prehypertenaiml Hypertension with respect to selected antimagric indicators between urban (n =
200) and rural (n = 200) Punjabi Males

Pre-hypertension Hypertension Normal
Risk Factor Urban (%) Rural (%) Urban (%) Rural (%) Urban (%) Rural (%)
BMI:
Normal 40 (26.6) 57 (38)* 18 (12) 28 (18.6) 30(20) 21(14)
Overweight 26(17.3) 17(11.3) 15(10) 14(9.3) 7(4.6) 3(2)
Obese 6(4) 2(1.3) 7(4.6) 6(4) 1(0.66) 1(0.66)
WC:
No risk 38(25.3) 54(36)* 20(13.3) 26(17.3) 26(17.3) 21(14)
Medium risk 14(9.3) 11(7.3) 6(4) 6(4) 5(3.33) 3(2)
High risk 20(13.3) 11(7.3) 14(9.3) 14(9.3) 7(4.6) (0.66)*
WHR:
No risk 19(12.6) 23(15.3) 8(5.3) 11(7.3) 15(10) B4
Medium risk 35(23.3) 42(28) 26 (17.3) 23(15.3) 178) 14(9.3)
High risk 18(12) 11(7.3) 6(4) 14(9.3) 6(4) 4(2.6)
BSF:
Normal 63(42) 24(16)* 35(23.3) 21(14)* 37(24.6) Ay
Obese 9(6) 52(34.6)** 5(3.3) 27(18)** 1(0.66) 18p*
TSF:
Normal 51(34) 28(18.6)* 25(16.6) 14(9.3) 32(21.3) 4(A3)*
Obese 21(14) 48(32)* 15(10) 34(22.6)* 6(4) 11(7.3
SSF:
Normal 61(40.6) 55(36.6) 36(24) 24(16) 35(23.3) 1796)*
Obese 11(7.3) 21(14) 8(5.3) 24(16)** 3(2) 6(4)

BMI: Body Mass Index; WC: Waist Circumference; WHRaist -to- Hip Ratio; BISF: Biceps Skinfold; TSHriceps Skinfold; SSF:
Subscapular Skinfold

Table 6: Comparison of relative prevalence for aasirisk factors with cardiovascular disease (hgpsion and prehypertension) in between
urban and rural Punjabi males presented as odds sagnificant levels and 95% confidence level@y and upper bound)

Hypertension Pre-hypertension
95% confidence interval 95% confidence

Odds Odds nterval

Ratio Lower bound Upper bound Z value P value Rati - Zvalue P value
BMI (kgm?) 1.71 0.730 3.980 3.95 <0.001 2.40 1.19 4.80 6.76 <0.001
WC (cm) 1.18 0.510 2.720 2.75 <0.005 2.19 1.12 426 6.37 <0.001
WHR 1.89 0.670 5.260 3.61 <0.001 1.21 0.59 2.47 23.3 <0.001
BSF 0.11 0.060 0.048 0.35 NS 0.07 0.03 0.15 0.15 NS
TSF 0.25 0.100 0.610 0.55 NS 0.24 0.12 0.47 0.68 NS
SSF 0.22 0.085 0.568 0.45 NS 0.47 0.21 1.05 1.13 NS
CHO (mg dL’*) 0.50 0.080 17.420 0.40 NS 0.88 0.52 1.51 3.52 0620.
TG (mg dL’Y) 1.50 0.100 21.540 1.10 NS 2.0 0.35 11.27 2.26 05:0.
HDL 0.50 0.090 2.690 0.58 NS 5.60 0.89 31.24 6.38 0.0ed
CHO-HDL
Ratio 2.0 0.360 10.910 2.30 <0.05 0.32 0.06 1.61 380. NS

BMI: Body Mass Index; WC: Waist Circumference; WHRaist-to-Hip Ratio; BSF: Biceps Skinfols; TSF: deps Skinfold; SSF: Subscapular
Skinfold; CHO:Total cholesterol; TG: Total triglyéges; HDL: High Density Lipoprotein; NS: Not Sidicant at least at 5% level of probability

Table 6 presents the results of odds ratio an@mong urban and rural male Punjabi population. The
significant levels for the comparison of prevalemdfe subjects with higher body mass index (OR 2.4; 99% C
prehypertension and hypertension with respect td.19- 4.8) and waist-to-hip ratio (OR 1.21; 95% CI:
different anthropometric and metabolic indicators0.59- 2.47) have significantly higher likelihood to
between rural male Punjabi populations. The resultslevelop prehypertension among urban and rural male
showed that body mass index, waist circumferencePunjabi population.
waist-to-hip ratio and CHO-HDL indicators are thesb

significant indicators for detection of hypertensio DISCUSSION
among urban and rural male Punjabi population.
However, increasing body mass index and waist4o-hi The major objective of the present study is to

ratio have strong relation with cardiovascular diseas determine strength and association of anthropometri
indicated in odds ratio. As indicated in the tathat and metabolic measurements with the relative risk o
body mass index, waist circumference, WHR, totalcardiovascular disease in urban and rural regionjadu
cholesterol, triglycerides and HDL have a strongmales. The present study represents multivariate
relationship with the occurrence of prehypertensioranalysis model which include data with respectitmd
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pressure phenotypes (dependent variables SBP amwpulation. It was observed from present analifss
DBP). Other independent anthropometric variables arrural males have significantly (p<0.001) higher mea
also included such as weight, body mass index,twais/alues of cardiovascular risk factors such as huodgs
circumference, hip circumference, waist-to-hip aati index, waist circumference, waist-to-hip ratio, tiag
biceps skinfold, triceps skinfold, subscapular &oh  glucose, total cholesterol and triglycerides as amad
and metabolic variables such as cholesterolwith their urban counterparts. It means rural papoh
triglycerides, HDL, fasting glucose, LDL, VLDL, LDL  has significantly higher central adiposity as corepa
HDL and CHO-HDL. Therefore it is important to to urban male counterparts. This is due to the taat
develop simple and effective anthropometric andrural male Punjabi population have consumed more
metabolic indices for the screening of cardiovascul dietary products and lead a more sedentary life tdu
risk subjects in the population. Hence, the preseidy  the overuse of mechanized substances for agrieultur
is the attempt to derive few specific predictors fo and also personal use. However, many anthropometric
cardiovascular disease especially in male Punjabind metabolic variables have not found significant
population. The results indicate that obesity anddifferences for the two groups due to the fact of
metabolic related parameters are almost equallynodernization in villages regions which change rthei
important indicators for cardiovascular risk faston  style of living. However, significant differencesn o
both urban and rural male population. The resuliyaist circumference, waist-to-hip ratio, body mass
showed higher correlation coefficient existing betw  index, LDL, total cholesterol, VLDL, HDL and blood
many common variables such as body mass indeXressure among urban and rural population have been
waist circumference, triceps skinfold and pulsespuee  reported in many studies Ghosh, 2007b; Latiffatl an
with SBP and DBP in both urban and rural maleHanachi, 2008; Guptet al., 2009;Badaruddozet al.,
Punjabi population. 2010a). The prevalence of increased adiposity, high
Many published literature have existed on thepjood pressure and elevated metabolic profiles are
relationship between blood pressure and other enetrisignificantly higher in rural subjects comparedteir
measurements (Reday al., 2005; Gupteet al., 2007;  yrban male counterparts (for maximum studied values
Eremet al., 2008; Cassart al., 2009; Adedoyiretal.,  in the present population. Earlier studies on India
2009; Jahangeeet al., 2010; Ahmadiet al., 2010; population have reported greater prevalence of
Jahromiet al., 2010). Many studies have been done ortardiovascular risk factors in urban subjects (1990
Indian population to identify the positive assoiciat Mohan et al., 2001; Guptaet al., 2004b; Gupta and
between cardiovascular disease and many metrigupta, 2010).
variables (Badaruddozat al., 2009; 2010a; 2010b; The present study has several strengths as well as
Guptaet al., 2007; Paralet al., 2008; Badaruddoza and some limitations such as (i) only one cross seation
Kumar, 2009; Badaruddoza and Sawhney, 2009; Shadtudy would not be sufficient to develop the hypsik
and Mathur, 2010). The results of present studyhat habitat (urban/rural) has no difference on
indicated that SBP and DBP have positive assodiatiooccurrence of cardiovascular disease (i) the prtese
with  waist-to-hip ratio, body mass index, waiststudy was performed only on a limited number of
circumference, skin folds, pulse pressure, HDL andsample sizes. Therefore it may not be represestativ
triglycerides. These relationships have a greaPunjabi population (iii) ethnic and cultural homogéy
significance despite the fact that all these patarse s not strictly identified (iv) furthermore, longidinal
have a prime role to play for occurrence of studies involving rural and urban cohort would beren
cardiovascular diseases. These relationships hees b useful to examine the present hypothesis.
recognized between urban and rural male Punjabi
population. These results are also in agreemert wit CONCLUSION
many Indian studies (Ghosh, 2007a; Gupta and Gupta,
2010; Shah and Mathur, 2010). It is reported that This type of study is very scanty in Punjabi
hypertension is more prevalent (20-40%) among urbapopulation in Punjab that demonstrates cross-seitio
and (12-17%) among rural adults and was affectimg ahigher trends in dyslipidemia, elevated blood puess
estimated 118 million inhabitants in India in 2000is  and central obesity in rural as compared to urban.
number is projected to almost double to 214 milion Therefore it seems that present urban and rural
2025 (Kearneyet al., 2005; Shah and Mathur, 2010). populations  with  respect to occurrence of
However the present study overall indicated thaalru cardiovascular disease are not absolutely in timesa
Punjabi male populations have a higher tendency ttine of other studies. Hence further research with
develop hypertension as compared to urban malgreater sample size is required to find out thesgen
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identifications. These changes may be indicatingBadaruddoza, R. Kaur and B. Barna, 2010a. Inter-
shifting of epidemiological transition in rural Hah relationship of Waist-to-Hip Ratio (WHR), Body
population. Other reasons may be the ethic Mass Index (BMI) and subcutaneous fat with blood
predisposition to cardiovascular disease in aduitm pressure among University going Punjabi Sikh and
other risk factors in Punjabi population. Hindu females. Int. J. Med. Med. Sci., 2: 5-11.
Badaruddoza, R. Kaur and B. Barna, 2010b. Estimatio
of familial association of blood pressure with BMI
and WHR among type 2 diabetic and non-diabetic

University Grants Commission, Govt. of India for gil:)nrib(; p;).pijlgnon in Punjab, India. Translational
providing Rajiv Gandhi National Fellowship (No. F. At Sl N
16-31/2006/SA-Il) in the Department of Human Cassani, R.S., F. Nobre, A. Pazin-Filho and A.

ACKNOWLEDGMENT

Raman Kumar (third author) is thankful to

Genetics, Guru Nanak Dev University, Amritsar, ~ >chmidt, 2009. Relationship between blood

Punjab, India. pressure and anthropometry in a cohort of Brazilian

' men: A cross-sectional study. Am. J. Hyperten.,
REEERENCES 22: 980-984. PMID: 19498339 DOL:

10.1038/ajh.2009.104

Adedoyin, RA., C.E. Mbada, LA. Bisiiyu, R.A Das M. S. Pal and A. Ghosh, 2008. Rural urban
Adebayo and M.O. Balogunet al., 2009. differences of cardiovascular disease risk fadiors
Relationship of anthropometric indicators with ~ adult Asian Indians. Am. J. Hum. Biol., 20: 440-
blood pressure levels and the risk of hypertension  445. DOI: 10.1002/ajhb.20757
in Nigerian adults. Int. J. Gen. Med., 30: 33-40.Deepa, M., S. Farooq, R. Deepa, D. Manjula and V.
PMID: 20428404 Mohan, 2009. Prevalence and significance of

Ahmadi, E., AR. Tehrani and A. Ahmadi, 2010.  generalized and central body obesity in an urban
Prevalence of obesity, overweight and underweight  aAsian Indian population in Chennai, India

among elementary school children in Southern (CURES: 47). Eur. J. Clin. Nutr., 63: 259-267
Iran, 2009. Am. J. Applied Sci., 7: 1439-1442. 0 17908807 '

DOI: 10.3844/ajassp.2010.1439.1442 )
American Heart Association, 1980. Recommendationgrem’ C., A. Hacihasanoglu, O. Deger, M. Topbas and

for human blood pressure determination by I. Hosver et al., 2008._Prevale_znce of metabolic

sphygmomanometers: Report of a subcommittee of ~Syndrome and associated risk factors among

the Postgraduate Education Committee, American ~ Turkish adults: Trabzon MetS study. Endocrine,

Heart Association. The Association, Dallas, Tex.,  33: 9-20. DOI: 10.1007/s12020-008-9044-3

pp: 28. Ghosh, A., 2006. Anthropometric, metabolic and
Badaruddoza and M. Afzal, 1999. Age-specific dietary fatty acids profiles in lean and obese

differences in blood pressure among inbred and  diabetic Asian Indian subjects. Asia Pac. J. Clin.

non-inbred north Indian children. J. Biosci., 24: Nutr., 15: 189-195. PMID: 16672202

177-184. DOI: 10.1007/BF02941198 .. Ghosh, A., 2007a. Comparison of anthropometric,
Badaruddozg and R. Sawhney, 2.009' Familial metabolic and dietary fatty acids profiles in lean

aggregation .Of bIQOd p_ressure_wnh respect 10 ohd  obese dyslipidaemic Asian Indian male

anthropometric variables in a Business Community subjects dietary fatty acids in Asian Indians. Bur

of Punjab, a North Indian State. Coll. Anthrop.; 33 : .

1023-1032. PMID: 20102044 Clin. Nutr._, E_Sl: 212-219. PMID: 17006446; DOI:
Badaruddoza and R. Kumar, 2009. Cardiovascular risE 10.1038/5).ejcn.1602534 . . .
factor and familial aggregation of blood pressure®noSh. A., 2007b. Factor analysis of risk variables
with respect to anthropometric variables in a  associated with metabolic syndrome in Asian
scheduled caste population in Punjab, a North Indian adolescents. Am. J. Clin. Nutr., 15: 189-
Indian state. Anthropol. Anz., 67: 111-119. PMID: 195. PMID: 17160982
19739462 Ghosh, A., K. Bose and A.B. DasChaudhuri, 2003.
Badaruddoza, Amandeep, S.K. Brar and R. Kumar, Association of food patterns, central obesity
2009. Age specific relation of blood pressure with measures and metabolic risk factors for Coronary

anthropometric variables among 19-24 vyears Heart Disease (CHD) in middle aged Bengalee
Punjabi female youth of AmritsaCity in Punjab, Hindu men, Calcutta, India. Asia Pac. J. Clin.
India. Anthropologist, 11: 207-211. Nutr., 12: 166-171. PMID: 12810406

960



Am. J. Applied Sci., 8 (10): 953-961, 2011

Goyal, A and S. Yusuf, 2006. The burden ofLatiffah, A.L. and P. Hanachi, 2008. To investig#e
cardiovascular disease in the Indian subcontinent. relation of hypertension and anthropometric
Indian J. Med. Res., 124:235-244. PMID: measurement among elderly in Malaysia. J.
17085827 Applied Sci., 8: 3963-3968.

Gupta, R and S. Gupta, 2010. Strategies for initialjohan, V., R. Deepa, S.S. Rani and G. Premalatha,
management of hypertension. Indian J. Med. Res.,  2001. Prevalence of coronary artery disease and its
132:531-542. PMID: 21150005 relationship to lipids in a selected population in

Gupta, R., A. Ghaffar, K.S. Reddy and M. Singhi,  goyth India; The Chennai urban population study.
2004a. Burden of non-communicable diseases in  j  Ap coll. Cardiol., 38: 682-687. PMID:

South Asia. Br. Med. J., 328: 807-81MOI: 11527617

10.1136/bm;.328.7443.807 Parale, G.P., V.C. Patil, S.P. Patil, S.V. Sabalk@.Vv.

Gupg;\l; Taef\ aIMlszrg,ogl 'IionlrI](rirrnéDé 'f)?nedsa(l:la?ar\]t(ijoi.if Petheet al., 2008. Metabolic syndrome in railway
P ! ) 9 9 employees and its relation to lifestyle factors.

cardiovascular risk factors in Asian Indian sulgect .
by Metab. Syndr. Relat. Disord., 6: 58-63. PMID:

BMC Cardiovasc Disord., 9: 28-28. PMID:
19575817 18370837

Gupta, R., M. Sarna, J. Thanvi, P. Rastogi and &ulK Rabadi, M.H. 2010. Randomized clinical strokelsria

et al., 2004b. High prevalence of multiple coronary ~ N 2008. Am. Med. J., 1. 8-22. DOL

risk factors in Punjabi Bhatia community: Jaipur 10.3844/amjsp.2010.8.22
Heart Watch-3. Indian Heart J., 56: 646-652.Reddy, K.S., B. Shah, C. Varghese and A. Ramadoss,

PMID: 15751521 2005. Responding to the threat of chronic diseases

Sharmaet al., 2007. Body-mass index, waist-size, Rurik, I., K. Nagy and M. Antal, 2004. Correlatiaf
waist-hip ratio and cardiovascular risk factors in ~ anthropometric parameters and blood-pressure in
urban subejcts. J. Assoc. Physicians. India, 5¢  elderly people. Orv. Hetil., 145: 1237-1241. PMID:
621-627. PMID: 18051732 15264592

Jahangeer, C., M.H. Khan, N.M. Khan and S.Shah, B. and P. Mathur, 2010. Surveillance of
Jahangeer, 2010. The effect of risk factors on  cardiovascular disease risk factors in India: The
cardiovascular vascular diseases in Mauritius. Am.  need and scope. Indian J. Med. Res., 132: 634-642.
Me(_j. J., 1: 46-50. DQl_Z 10.3844/amjsp.2010.46.50_ PMID: 21150017

Jahr;gllb AitM %holj_al_e, S. D?Bad and A. IVl‘rj‘df‘n''Sulaiman, S.A.S., M.J. Alomar and C.C. Strauch,9200
myoc.ardialnilr;:‘:aarrctli?)rl1l.3|g\m.6i]r.l IIrr(1)m}l/moll,n6: ff—uléel. Variability i.n antihypertensive drug therapy. and
DOI: 10.3844/ajisp.2010.11.14 compliance: Results from a random survey in the

Jani, B. and C. Rajkumar, 2006. Ageing and vascular United Arab Emirates. Am. J. Pharmacol. Toxicol.,

ageing. Postgrad. Med. J., 82: 357-3@0I: 4: 38-47. DOI:10.3844/ajptsp.2009.46.55
10.1136/pgmj.2005.036053 Venkatramana, P. and P.C. Reddy, 2002. Associafion
Kaur, T., D. Bishnoi and Badaruddoza, 2010. Effefct overall and abdominal obesity with coronary heart

sex on prevalence of Type 2 Diabetes Mellitus  disease risk factors: Comparison between urban
(T2DM) with Respect to Blood Pressure, BMI and and rural Indian men. Asia Pac. J. Clin. Nutr., 11:
WHR among Punjabi population. Int. J. Med. Med. 66-71. PMID: 11890641

Sci., 2: 263-270. Weiner, J.S. and J.A. Lourie, 1981. Practical Human

Kearney, P.M., M. Whelton, K. Reynolds, P. Muntner Biology. 1st Edn., Academic Press, London, ISBN-
and P.K. Whelton, 2005. Global burden of 10: 0127419608, pp: 439.

hypgrtensmn: Analysls of worldwide data. Lancet’Yusuf, S., S. Hawken, S. Ounpuu, T. Dans and A.
365: 217-223. PMID: 15652604 A tal. 2004, Interheart study | igat
Kumar, R. and Badaruddoza, 2010. Familial vezumet al., - Interheart study investigators.

aggregation and heritability for cardiovasculak ris Effect of potentially modifiable risk factors
factors: A family based study in Punjab, India. associated with myocardial infarction in 52
Natural Sci.. 2: 732-736. DOI: countries (the Interheart study): Case controlystud
10.4236/ns.2010.27091 Lancet, 364: 937-952. PMID: 15364185

961



