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Abstract

Introduction:Globally Non Communicable Diseases (NCDs) are a rnajor cause of morbidity and mortality. 1'hey occur atier

exposure to a set of lifestyle risk factors. Obesity and hypertension among adults has its antecedents during childhood .When

governments are assessing ways to generate finances for management of NCDs, it is worthwhile to give due irnportance to

preventiveservices.Objectives:Tostudyrelationshipoflifestyleriskfactors(BMI&BP)betweenschool childrenand their

rnothers ald to study the factors associated with BMI& BP. Methodology: School based cross sectiorral study done among

225 studelts and their mothers in three settings,rural,tribal and urban. Students and mothers were interviewed using

questionnair-e in local language after obtaining consent. Height, Weight and BP measured using standardized instrurrretrts.

Data tabulated usi6g MS excel , analyzed using SPSS version 20. Results: There was statistically sigrrificarrt associalion

between BMI of rnother and student.Association between BP ol' mother arrd student was not statistically signilicarrt.

Association betweep BMI and BP was statistically significant among rnothers and students. Considering BMl, statistically

significarrt association was noted for physical activity, use of non-smokirrg tobacco and desire to change weight. Considering

BP, desire to change weight, use of non-smoking tobacco and intake of food frotn outside showed statistically signilicant

associatiorr. Conclusion:Maintaiuirrg normal BMI is important as it is found to affect next generatiotr. Incleased llMl is

associatedwithabnormal BPvalues,whichisaprecursorforlifbstylediseases.Hencecotrtrol ofBMI andBPisessential ttr

protect future generations from lifestyle disease.s.

I(ey-words : BMI, BP, li festyl e risk factors, n on -comnr un icabl e di seases

Introduction

Globalty Non Commuricable Diseases (NCDs)

are a major cause of morbidity and mortality. Of the 57

rnillion global deaths in 2008, 36 million (63%) were due

to NCDs.r The prevalence of NCDs are showing an

upward trend in most countries. A progressive rise in the

disease pattern of NCD foretells a serious public health

issue. Most NCDs occur after a prolonged exposure to a

set of lifestyle risk factors. The major risk factors for
NCDs are sedentary lifestyle, unhealthy diet, tobacco and

alcohol abuse. A large percentage of NCDs are

preventable through the changes in these factors.
Behavioral risk factors start in childhood and continue
irrto adultl.rood.

India carries the greatest burden of NCDs globally and

Indians develop cardiovascular diseases (CVDs) earlier

witlr rnore severity when compared to Westerners. r Irrdia

is experiencirrg a rising burden of NCDs, botlr ill urbatr

and rural populatiou, with considerable loss in poterrtially

productive years oflife. Childhood and adolescent obesity

lras emerged as an epidemic inocountries that are in rapid

epidemiological transition, and India is no exceptiorr.

According to a study published in Lancet, India is just

behind US and China among the countries witlr highest

number of obese people.3 50-80% of the obese children

will continue to be obese adults. A study done on Indian

school going children suggests that the prevalence of
overweight& obesity varies remarkably with different

socioeconomic developnrent levels.a Hypertansion is

directly responsible for 57Yo ofall stroke deaths and 24%

of all coronary heart disease deaths in India.s A
community based survey carried out by ICMR during
2007-2008 to identifo the risk factors for NCDs reported a
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prevalence of hypertension varying liorrr l7-21'2, irr ull

tlre states.6

A study done in l(erala revealed a high prevalcncc ol'

overweight (16%) and obesity (7%).7 l(crala stancls

second in the courrtry after Punjab in child obesity.s

Increased prevaleuce of overweight and obesity

emphasizes tlre need of early recognition of excessive
weight gain and early intervention. The prevalence of
hypertension among the Kerala State's population was

found to be 38.9 per cent in the preliminary analysis of
data collected by the I(erala chapter of Cardiological
Society of India (CSI). In rural Kerala, traditional risk
factors were strorrgly associated with MI and stroke.

Metabolic risk factors such as obesity are starting to

appear at early ages. Body Mass Index (BMI) is the best

tool for screening overweight and obesity in children and

adults and correlates with all-cause moftality.e Childhood

obesity is associated with a higher chance of obesity,

prenlature death and disability in adulthood. Public health

approaches can effectively slow down the development of
atherosclerosis in young people, thereby reducing the

Iikelihood of future epidemics of cardiovascular events.

Early detection is key to improving outcomes of CVDs.
Preventiorr of obesity should begin in early childhood.
Hypertension (HT) is a major NCD risk factor especially
related to CVDs. BP levels have been shown to be

positively and progressively related to risk of stroke and

CVDs. There is increasing evidence that adult
hyperterrsion has its antecedents during childhood and
predicts adult BP. I-lence tracking of BP can be applied in
identifying clrildren at risk of developing hypertension at

a future date.

:

As the rnagnitude of CVDs continue to accelerate, the

pressing need for increased awareness and for strong

focused responses is increasingly needed. In the absence

of preventive strategies, increasing number of people will
succumb to heart attacks due to continuing exposure to

risk factors. Hence the studies oflife style risk factors are

important. There is only limited data on the relationship
of obesity and hypertension between mothers and their
children. Hence the objective of this study was to
compare two important lifestyle risk factors(BMl and BP)

between:school children in the age group 12-15 years &
their mothers, in different socioeconomic backgrounds
and to study the factors associated with BMI & BP.

Materials and methods

A schooi based cross sectional study was done in 3

schools selected by stratified random sampling based on

different;settings (Rural, Tribal and Urban ) during June

& July 2015 in Palghat district, Kerala State. Sample size

was calculated based on a study done in Bhilai .r0

Accordingly, 225 students (75 students from each school)

and their: mothers were examined.25 students each from

8'h ( 
1 2- I 3 yrs), 9'r'( I 3- 14 yrs)and 1 0th(14- 1 5yrs)standards

of the three sclrools were taken for the study.Children in

irge gr'oul) ol' l2- 1.5 yculs attrrrr<lirrg sclrtlol orr ullarrgcd

<lrty ol'cxlrrttirlrliort ulttng rvilh rnollrcrs rvo'c incltrdccl in

tltc sttrtly. 'lltosc ivho <ltrl rtot givc conscnt arrd tlrosc rrot

accornlllnic<l [ly rnothcls i,vclc cxcluclc<1. l;acc to lacc

inlcrvicw with slLrdcnt arr<l rnothcr ."vas conducted alicr
gctting inlbrnrcd consent Lrsing qucstionnairc adaptcd

li'orl Wl{O STEPS NCD risk l'actors survey in local
lauguage. Height , weight and BP of botlr student and

mother were measLlred usirrg standardized instiuments.
The cuiT size was used accordirrg to the arln
circurnfbrence of rnother and student. For an arrn

circumference of 22 to 26 cm, the cuff size of 12 x 22 crn
and for 27 to 34 cm, cuff size of 16 x 30 cm was used.

Two BP measurements were done and the average was
taken. Data was tabulated using MS Excel and analyzed
using SPSS version 20. p value of<0.05 was considered to

be statistical ly si gr ifi cant.

Ilcsults

Dernographic characteristics of the study population are

showu in Table No.l. The average age of mothers ranged

frorn 29 to 50 years, with a mean age of 36.68 + 3.93.

The behavioural risk factors of study population are

showrr in Table No.2.
Table No.I Denrographic variablcs of study

緊翠単聟聾二=_,==奮__………=‐早――――■
1沖IⅢriRll響 11■中I111■11″■111■|:●

Gender ofstudent

Male   38(50.7)36(48)

Fcmalc   37(49.3)  39(52)

23(30.7)

52(69.3)

Age of mothers*

<37

ycars

52(69.3)52(69.3) 28(37.3)

>37

ycars

23(30.7)23(30.7) 47(62.7)

*mcan rgc 37 ycars 
:

BMI of mothers classified according to WHO Asian BMI

cut-off.points. BMI of students was classified based on

Revised Indian Association of Pediatrics groMh charts.ll
(Table No.3) 36oh of mothers in tribal area were

underweight. 82.6% of mothers in urban area and 68% in
rural area were overweight and above. Among students,

80% of tribals were underweight. Only 4% of tribals
belonged to overweight and obese category, while24%oin
urban area belonged to that category. Majority of mothers
in rural, tribal and urban areas had above normal value for
BP. Among students, l6Yo in urban area, 9.3%rin tribal
area and 5.3o/o in rural area had above normal valires for

BP. Considering previous BP measurements, noue of the

tribal students have had measured their BP before; while

only 1,3% of mothers have had their BP measured before.

Considering BMI, there was statistically significant

association between BMI of rnother and student (p

,0.001). (Table No.4)Association between BP of rnother

and student was not statistically significant. (p, 0.:ii2)
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Table No. 2

population
′ヽariab10 RIll・ a1     1'1・ ibal Urbirrr

Ⅳ10THERS

Intake offood n6t prepared at horne(pcr weck)

Never 66(88)    72(96)    37(494)

Once a week 9(12) 1(1.3) 37(49.3)

More than once a 02(2,7) 1(1.3)

week

Engagement in vigorous physical activity as

, work

Laghinru.V.N.,ct rrl.: l,lli.stylc risk l':rcturs in school chiltlrcu and its rclationship to thcir mothcrs.

llchaviourtl risk litc(ors ol' s(rrtly Abovc norrnal
value

4((5.3)7(93) 12(16)

'l'rrble No.4 Association bctrveen BMI of motlter :rud
sturlcrt(

B卜,I Or IIIOTHERBⅣII ol

STUDENT

νnl,I,「摯|)ⅢⅢⅢ19YI・ WI山はak

part of

46(613)

29(38.7)No

Yes

Desire to change weight

Yes 44(58.7)   6(8) 46(61.3)

31(41.4)  69(92) 29(38.7)

Use of nonsmoking tobacco

Ycs 55(733%)0

75(100%)20(26.7%)75(100%)

STUDENTS

Intake of food not prepared at lrome(per week)

Never 59(78.6)72(96) 41(547)

Once a week 13(17.3)3(4) 28(373)

More than ollce a 3(4)      0 6(8)
wgg-li-..

Engagementin vigorous gam(遮

Yes         55(73.3) 52(69.3)  28(37.3)

20(26.7)23(30.7)47(62.7)

Desire to char.rge weight

Ycs 42(56) 7(9.3) 41(54.7)

33(44)    68(90.6) 34(45.3)

Use of non-smoking tobacco

Ycs 2(2.7%) 0

75(100%)73(973%)75(100%)

Table No.3. BMI &BP of study population

平ⅢIIIIII11111111111111VI1111等 11ま
Bル1lof MOTHERS

Underweight 3(4) 27(36)   2(2.7)   <0.001

Norma1      21(28) 33(44) H(14.7)

Overweight& 51(68)15(20)62(82.6)
above

Bl■ 1lofSTUDENTS

Underweight 51(68)   60(80)   37(49,3) 0.001

Norrnal 16(21.3)12(16)20(267)

Overweight&
above

8(10.7)   3(4) 18(24)

BP of NEIOTHERS

Normal value   21(28) 21(28) 16(21.3) 0559

Underweight 28(18.9) 50(338)70(47.3)

Norrnal 3(62) 10(208)35(72.9)

5(172)23(79.3)o;",-.isli i&;b"G*-i6.ai--

Table No.5 Association between BⅣ II`し BP
BⅣI1 0f BP of‐ 面Othёr p value

normal BP

Underweight 13(40.6) 19(59.4)

Norrnal 24(36.9) 41(631) 0.001

46(613)72(96)

29(38.7)3(4)

No

No
Above
normal

21(16.4) 107(83.6)

BPIII of

student

BP or studclit

Normal BP Abovc
norlllal BP

No

54(72)   54(72)   59(78.7)

Underweiglrt 141(95.3) 1(4.7) <0.001

Norrnal 43(89.6) 5(10.4)

18(62.1) 11(37.9)Above
normal

Tlre association between BMI & BP of both mother alld

student was statistically significant.(p.0.001 & p

<0.001XTable No. 5)

Considering factors associated with BMI ,arnong tnothers,

statistically significant association was noted Ibr

age(p:0.005),engagemerlt in vigorous physical activity as

part of work(p <0.01),duration of sleep(p <0.01) ,use of
non-smoking tobacco(<0.001) arrd above normal BP(p

<0.01). Regarding BMI of studerrts, engager.nerrt itr

vigorous ganres(p <0.01),desire to change weiglrt(p

<0.011) and above normal BP(p <0.001) slrolved a

statistically significant association.(Table No.6)

Considering the factors associated 'uvith BP of mothers'

desire to change the weight(0.038) and use of norl-

smoking tobacco(p=0.039) slrowed a statistically

significant association while arnong studetrts intake of
food not prepared at horne(0,037) showed a sigrrificarrt

association. (Table No,7)

On binary logistic regression above normal BP, physical

inactivity, use of smokeless tobacco, less duration of
sleep are predictors of increased BMI of mothers while
above normal BP and no desire to change weight are

predictors of increased BMI of students. Regarding BP,

for mothers the age and for students no engagement in
vigorous games are predictors .(Table No. 8)

No

No

Above normal
value
BP ofSTUDENTS

71(947) 68(907) 63(84)    0.093
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Discussionln the prcsent study it is seen that therc is l
statistically significant association between BMI o1'

nrother and BMI of students regardless of rural, tribal or
'I'able No.6 Factors associated lvith BMI of mothers &
students
variab10s BM1 0F MOTHERS

llso shor,vctl a significant association r,vitlr llP ancl intal<c

ol'lood rrol plcpalcd at llolne.

'l'ablc No.7 l,'actors associatcd rvi(lr BI' ol'nrotlrcrs ct
sl udcn(s

Vnrinblcs BP OF MOTHER p l'aluc
ｐ
・

Ｖ

Underu,eight t.'ormal Ovcrrveiglrt&
' abovc

Age olmother ll‐ギト|1脚|
<37 years 25(18.9) 43(326)  64(485) 0005 Age (*mean age 37 years)

>37 years 7(7.5) 22(237)  64(688)

Yes 28(171) 58(354)  78(476) く001

Usc of non― smoking tobacco

Ves く0001

<37 years* 45(34.1)   87(659) 00()l

Engagement in vigorous physical activity as a part ofwork >37 years 13(14) 80(86)

Type of family

4(66) 7(l1 5)   50(82) Nuclear 36(248)   109(75.2)

Duration of sleep Joi nt 22(27.5)   58(72.5)

>7 hours   27(25) 39(36.1)42(38"

22(40) 26(47.3)  7(127)

44(268)120(732)

14(23)     47(77)

No 10(5.9) 39(22.9)  121(712)
Desire among rnothers to change their ,"veight

0.661

0554Ｙ
　

Ｎ̈

BP of mother

i3(406) 24(369)  21(164) く0.01

Yes          18(18.8) 78(812)

No            40(31)   89(69)

Usc of non―smoking tobacco

20(364)   35(636)

Normal
BP
Above
normal BP

19(59.4)      41(63 1)  107(83.6)
0039

38(224)   132(776)

BP OF STUDENT

Cender

Male 85(87.6)、 12(12.4) 0.354

Female 117(914)11(8.6)

e',gig.;.ni in 
"igorori- 

gi*ei
Ycs 0 0SS

77(856)13(144)
*fidk;;irdd 

"olp.epiiia 
ulh.d(il;;ki -

Never 158(91.9) l4(8. l) 0.037

Once a week 38(86.4)   6(:3.6)

More than once a 6(66.7) 3(33.3)
week

Desire among students to change their weight

0719Yes 80(88.9)   10(1! 1)

122(90.4)  13(96)

In this study, students with BMI of underweight category

were found to be more in rural area than urban area, while

overweight was more in urban students when cornpared to

students in rural area. A study dorre by P Alok in Surat

pointed out the increasing prevaleuce of overweight and

obesity in urban adolescents.li

Desire to change weight had statistically significant

association with BMI of students as shown in this study.

A study reported by R P Menon merltions that creating

awarefless about risks of overweight should renrain a

priority area of intervention.r6 Anottrer study done by

Yes

BⅣl1 0F STUDENTS

Gender

Male 70(72.2) 16(165)   ll(li 3)

Fem;i;-- 
^--is(oo.s)'**-*-iit2ii

18(141)

Engagement in vigorous games

105(77.8) 20(148)10(74) く0.01

43(478) 28(31.1)19(211)

D;,i;; ;ffiil;ilJ;i; i; ad;#iiieii*aithi
Ycs 53(58.9) 18(20) 19(21.1) 00H

95(70.4) 30(22.2)  10(74)

BP;r;ii;d;;l

No

Ycs

No

No

No

Normal
BP

く0.001

Above 7(4.7)
normal BP

5(10.4)   11(37.9)

urban backgrounds. A study done by Poonam Marwah in

Patiala, Punjab also has reported that a family history of
obesity is a significant risk factor for obesity in children.12

Another study by Ramesh K reported a strong association

of overweight with family history.r3

Gender was not significantly associated with BMI of
students according to: this study. A study done by A
Jahnavi among high school students of Hyderabad

showed that the prevalence of overweight was higher in
boys.'o Another study done by Shiny George in I(erala

reported that BMI was higher in boys than girls.i It also

recommended that consumption of high fat and high
energy food should be avoided by children. This study

141(95.3) 43(896)  18(621)

No
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Tablc No.8 Prcdic(ors
rcgression

Variable .

Ambili Itcrnesh irr 'l r.ivlltrh.rtnr. l(ct,itlir cronclu<ltrl lhat
creatirrg awat'ctrcss itrtrong sclttxrl got,r.s ort tlrc nc:gulivc
health elli:cts ol'obcsity is thc kr:y lirr. nrrrirrtainirrg gtxrd
health.rT

ol' l]l\'llttlll, -binarv logislic

Ad.iusrctl 95,i,C l
OR

strrrly donc by Palash Jyoti Misra amorlg tribal people in
Assarn also sLrpportod this.l9 q

Corrclusiorr

Study on lifbstyle risk factors in school children ancl its
relationship to their mothers,was a study done to
urrdcrstand the association of BMI & Bp betrveen school
childrcn in the age group l2-15 years & tlreir rnothers in
dilfbrent socioeconomic backgrounds and to stucly the
tbctors associated with BMI & Bp.

There was a statistically significant association between
BMI of mother and student This poirrts, to the importance
of maintaining a normal BMI as it is found to affect the
next generation also. The association between BMI & Bp
of both mother and student was statistically sigrrificant..
An increased BMI is associated with abnorrnal Bp values,
which is a precursor for life style diseases. Hence
rnaintaining a normal BMI in childrerr is essential to
protect the future generation frorn lifestyle diseases. ,

Physical inactivity and no desire to clrange weiglrt are
associated with increased BMI. Vigorous physical
activity should be promoted among students as it helps to
have a normal BMI. Students should be eclucated about
the harrnful effects of overweight so that a clesire to
change weight can be rnade which will prcvcnt
overw6ight. This should be done through campaigns
against obesity in the schools. Follow up of overweight
and obese students should be done to rnonitor their
progress.

None of the hibal students had measured their Bp bcfor.c.
while only 1.3% of mothers had their Bp measut.cd
before. The importance of checking Bp slrould be siresscd
in tlre tribal population and measures should be taken lbr
tracking of BP .

The limitation of the study is that tlre BMI of studcuts
rnay be influenced by paternal clraracteristics also which
was not measured in this study due to feasibility purposes.

Acknowledgement: This study was conducted under thc
Short Term Studentship 2015 of Indian Couucil ol-
Medical Research, NewDelhi, India.( Relbrence ID
:2015-M194)

BllII ofル 10thcr

Above normal BP 2.6  1.32‐ 5.12

Physical inactivity 2.9  1.33‐ 6.6

Usc ofsmokdesξ lob五

“

3 8.4  3.16-22.3

Less duration of
sleep(<Thours)

2.3  1.o9_4.76

BMI of student

Above rrormal BP t6.42 5.25-5i.31

No desire to change 6.21  1.19_32.26
weight
BP of mother :

Age fiz yeJiJ*- - 
*--*-

bp oi ituaerl
1,7  1.02‐ 2.92

N; ils.Gffitil- --*_-- -- 
*)..-6-. 

r.lo-s.e-*-
vigorous games

Bi'n-&;&A;dt 
"f 

;i,d"i;6; risdiil; s;,";fi ;;
associated in this study. This is similar to a study done by
Shiji K Jacob in Kochi which revealed that the
prevalence ofobesity is now increasirrg and the causes are
dense food and reduced exercise.18

BMI of inothers & duration of sleep were significantly
associated in this study. According to a study done by
Shiny George in Kerala, among the influencing factors
sleeping time and fast food were found to be significant.T

This study showed use of nonsmoking tobacco products
among tribal mothers and students. A study done by
Palash Jyoti Misra among tribal people in Assam also
reported , high use of tobacco products. Tobacco use,

alcohol use and unhealthy diet habits were high in that
population and were major NCD risk factors.re In this
study, a significant association between BMI of mothers
and use ofnonsmoking tobacco products has been seen.

According to this study, the association between Bp of
mother and BP of student was not found to be statistically
significant. In this study, Bp among students was
measured only in a narrow age group, l2_15 years, due to
feasibility purposes. Among students, 16%o in urban area,
9.3%,in tribal area and 5.3%o in rural area had above
nornral values for BP measurement. In a study dorre in
Kolkata by Partha Chakraborthy, l.S3o of hypertension
was reported in urban schools and 7O.37yo were from
adolescent age group.'o

The association of BP and use of non-srnoking tobacco
rvas foLrnd to be statistically significatrt in this study. A
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