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7 aming adults.: The age-adjusted CHD mortality rates for males and - - >

E aanin(sterud

‘Participants in the first phase were eligible|to give blood. Sera .

N g 2 hssmact i : & /

A cross-sectional e]}‘d‘em’uhghal study was carried out to 3 =

© investigate the d(strihuﬂ\: of “coronary heart disease ‘(CHD) risk
- factors An children aged 8-10 and 14-16 years 1living 1n_tw'n regions )

of Newfoundland characterised by high and low. CHD mortality rates -

" females in the high mortality. hn'(l‘lm't) were 298 and 131 per

100,000 respectively, conpared %o 198 and 85 per 100,000 population 5
for males and females respectively in the Tow mortality region (LMR).

rticipants attended schools, randomly chosen from two communities
in zach region, »
ueight, weight, - systc n»d ‘dfastelic blood pressures were-

leasured 1n Phase I.. ATso, an-EKG wa§ recorded and 2 Qn{stioﬂnilre

“In the HMR, 275 (87%) children age 8-10 and 383 (391) aged

14-16 yelrs respunded positively. ‘In:the\ LMR, 255 (94%) cMMrenf ‘
.aged 8-10 and 259 (89%) (nldren aged 14-11 _years participated: LA .
Ten-hour * fastlng hlgad sin?]es were taken in Phase II.

were analysed for total ln;.i NDLAcho‘IesteroI. triglyceride, uric acid g7
i 8-10 and 350 (91) - 3!
aged 14-16 years participated, compared to 240 (9! i)‘rthﬂdren aged’ ; ; » o ;i
8-10 inq 201.(78%) ‘igﬂl 14-16 years from the LMR.

and glucose. 1In the HMR, 242 (88%). children:ag




The folloning sig;lificlnt, resilts were considered fo be ofll
ep1deniologicu] 1mportance" g - .
1, ‘Boys and girls, aged B-10 and 14-16 years, in the HMR had i
si',]nihcanny higher mean systo1 ic and divasto'li:‘b'lood N ki
“pressures than' those jn the LMR. Y,
5 ‘2. Body mass index (weight/height?) was significantly gmur )
dag 9 . forboys and girls 2ged-J4-16 years in the HWR t’&;s:-ln the
. LMR. This risk factor was'a strong discriminant betuen
: this age bgmup in the twomortality regions.-

3. -The prevalence of elevated levels of s¥stolic blood pressure
was significantly higher for boys and girls aged 8-10 years
and for boys aged 14-16 in the HMR. ' ¢

Boys and" girls aged 14‘~1§ years in the HMR.had a signifi- - X 1 "

sy

DT cantly igher prévalence of elevated diastolic blood = 3 Sal
pressure. ¥ ; o £

5. The total number of boys aged 14-16 years with one and =
Clusters of two and thred primary CHD Fisk factors <.
simltanecusly wes significantly higher in the HIR

6. The prevalence of Type IV nyperprmnnpoprom}\ : i

. sianificantly higher in children living m?:e R, g I

The\risk of developing premature CHD in- adulthood appears to be - - !
higher ‘for Ghildren in_the HMR. A primary prevention G program %

should, therdfore, be started in this region. ~This program should a3




THe effectiveness of this’ prug 5in ved_ué‘i_ng_ r'iél.\fictar Jevels'in
a young population, should be gya’mned. . O v
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Introduction "
Coronary heart disease (CHD) exists in epidemic proportions in

most Western industrialized countries. In Canada the extent of this .

epidemic is borne out by the mortality rate for the year 1977 which

shows that 334/100,000 wen between the ages uf 45 and 64 d1ed frnm

s disease (Chronic Diseases 1" Canada; Vo'l. 2y ND 2 1981) . ‘w

There, is evidence whu:h suggests that -CHD; hegms in chﬂdhaod ?

1n the form of 1esiﬂns that, progress thraugh severdl stages before, -

- becming clihically apparent in the forn of myocardla'l 1nfarcﬁqu,i 5

angma pEctﬂMs, s\udden death- and congestwe heart faﬂure in midd'le £3 A

and Jate adult life.  The' ear'ly onset.of the patho]ogxcal process* -

HD in- adulthoo‘d has ‘been documented by autopsy

which may,]ead
i ‘data collected by the, Internatﬂma] Atherusc]et‘os’ns Pro;ect (McG'H],

1958) &s well. as by autopsy exammatmns perfgmed on U S

casu.ﬂties during’thie Korean War (Enos et: al. 1953) wheve 77% of’

young Amer\can mer\ avehge uge 22 years, had gross~ zv1dence of

cnronany atherusclerusxs

n tue Vietname McNama‘ra et ah 1971) 45% uf men ;¢ average - o

F coronary artery narruv(mg, including

age 22 years, had evi

5%‘w1t sevére \esmn At was also shwn dn aWanatamoepidemio-

" age*: alrea“uy had flbrogs p’laques in the\r curonary artenes (Kagan

cet a1 .1976).
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Jassociated with a $ize:

Results of human epidemiological studies, such as ‘the Albany -]
Cardiovascular Health Centre Stidy, Chicage Bage¥e's Tas Company

Study, Chicago Western Electric’ Company . Study,.the Framingham ‘Study

and “the T;cumseh Health Study, have established a multifactorial .

etiology for CHD and the deve1upment of the ‘concept off r"lsk factors._

By- r!sk factors is meant “chose habits. traits and ahnumﬂihes 2
(1. 100% o, _more) increase in i

Susceptibility to CHD, “In- particitar, they are assm:(ated Wi

greater proneness 10 prie emature onset of lhe dlsease. that is before

age 65/ (Stam'lem 1973)

The stud]es mentianed above 1dent]f\ed three pr1mary CHD' risk
factors. These are: (1) hyperchalescermem-la, (2) cigarette '
smoking apd (3) hypertension.. . Dne of, the studies,’the Frammgham i
Study, which_ :nvered 2’ 20-year observation period of a cohort: of men

and wnmen 30-60 years. of age wWho were 11v1ng in Erammgham,

Massachusetts in 1048 and 1950. revéaled that serun chu]estero!

Tevels of 250 mg% systolic h'lood pressure >, 1602 ang and smaking

one or more pau:ks of c1garz' s daﬂy were_ assocuted with mcreased*

risk’of CHD‘ (Truett. BS: al 19&7) T1t was found tha\) each of these
®

fadtors ‘increased: .t 1ndependent'ly. and that all mree L
togéther increased the risk four-fold over any one of ti e factﬂrs.
In ac dmon, this Study shuwed that the youriger- the sthect,

the greater thE erlihood f.hat these factnrs would pred\ct C“D.




young tian was more ikely to have a coronary event if either of his

|

" parents had.a myocardial infarction before age’ 65; g:isrco'ronary

attack was less 1ikely to be fatal 1f his parents died after 65.

Hdwever after a man’ reached age 60 his famﬂy huswry appeared to

hﬂVE no; hearlng n his- risk of CHD. "

The Tandmark ‘reéport of: the Advvsury Cmmnttee tu the Surgean General,

"Ql\oking and Hea‘lth“, was pubhshed in 1964 (Smuking and Nea'lth, %

Other effurts in subsequent yedrs hot. only increased. the

4 non-hyperlenswe men aged 4

-G':J years whn were h\gmy prone to the. "‘_

4 A . deve]opmen‘t of DHD becausé 3F hyp

holestero1en1a an|




ot “the end of the ahservatiun per\od the ihed dznce nf n\yocard!al
.

*“petaction. and |

ovérall reduction' of mnré than 208, in” ma, al) t;y'auné :

(Lippert ec a] 1931 Chaay ‘and:Morla, 19

snoking. ~ Intervention with the experimental’ group invoived =
“nytr‘\'ti’apa'l recam'nend‘aitior'us to 10werv'serqm 'chu1este'ro\', This )
resulted ‘in a. 13% reduction of serun cholesterol in-the experimental’

over thax contrul group; . over ‘the s-year permd. »

These men were advlsad tc stop smnkmg‘

»h‘ ty»ane percent inl

experimental gv‘aup did cwu:ared to 15% in the control gruu‘

infarct\on (fata'l “and non-ﬂ!ta.)) and sudden death was a7%’ 1uwev in.

the |ntervencion than the contm group.

The nther prim 1a} was. the Hypertenswn

FoTlow=up Prngram (HDFP) (Hypertensmn Detection and-

‘ ‘Fol'lnw-up Prugrum Cpuperatwe Grouy, 1979) This: 'study rennrdeq an -,

s was not a p'lacebo control‘led trial.

a sueab'le pkuporhon af the referred care “group’ was trented Th1§

ogatber w1th tha slgn{ficant results vbtamem pravule

Should begin n chﬂdhnod Hwever,- e




primary rist fncmrs carrled greater “than ten-ﬂﬂd risk of CHD ‘than~ §

“a man .of the same age with no elevated risk factars. 'The pedhtri:
- Corollary would be ‘that an obese adq]e,s_cent boy, who smokes - .

r‘ta'uty rates. 2 re a'lsn diffe‘rent or males. ‘and fema'le !




+ " Mortality Regions = HMR.and LMR

CHD morta ity-rates for males -
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b »whethar or! ndt there

s1gn1f1cant d1fference 'In the preva'lence

and’ clusterin af e'bevated prlmary Hsk factor vuriables (bl oo

nd smokmg) in these chﬂdren F_nr}:hermm‘-e,.

: pressure :ho]estern b

1nfomatlon on' ;he var\ous facmrs “voul «iaentify-t‘hns‘e’- g

chﬂdren who' may “bevat creased. ek due- o elevma'chméstéf&l

iv) - Specific Objectives

'f@n a non-cHMca]

tfve fullowiny variab'les frnm chi'ldren aged 8- 10 and 14-16'

X 'Hvlng and attending schco!s 1n geugraphicﬂv regions




rates m adults:
(|) Sen- Tipid prnﬂle :onslsting of wm sm- =
w.NuL 7_""u-.LDL esteroly VLOL: * * o n

/\ S Dsystelie
ST s ntastolie )
(nf) Heart Rate .

(vl i) Anthrapuetric factnrs_ _

~Height s

% _—
T -, Weight ;
i - Body mass 1nd=n _e. q. felghtlheiqht’-‘ lnd
- | wetoht/height?

2 “To evaluate fn: ‘each-sex and age.. prnuv thq distrib« on of
m facmrs adtMn and hehsn ihl Mgh and Tow cm

p lnrth,y ughns v
Aeha e 3 TTodeteraine whether”the risk factor e arg’ st-mr,

g "X ar. different for boys'and girls-in"the 8-10 (prepubertal) A
(e TR ki -1, (whrul) ge graups within and between the tho 1




chuleé te W] (> ZOO mg%). systch b]ond pressure (> 125

ang fcr chﬂdren 8-10 years-and > MO mHg for those’
14-16 years), diastth (IV) b'lond pressure £> BD nwan for :







; disease (CHD) wm:h is the leiding uuse of death in Cinadﬂ and Other

7 lnd Massey, 1954. Dinber et al 196‘ Doyle, 1963;" Kannel. 19705

' Onenftbe'l

Introduction.

mthin the Iast 30 years -orsq, =p1demiolngists hlve nttempt:d

d\rough cmss sectiunal. retrospectivz and pmspecﬂve studies In bh!- i

adu'lt pnpu'latian. “to MMUfy u\e hQs{c et'lﬂlngy nf oomnav‘y helrt

developed countries. he results Gf somerof thesd studfes (Chauun B

Pau’l “et, l] 1963) have- found cernm “factors, which w:ruse the

1p|ds (tot.al chn'lestero'l ),

triglyceride and ‘1 in ) (2) ¢ simoking,
ure), (4) hypergrycuu/}nasa'us

(3)hypertension ‘(high-blood
'melljtlls (5) Yweruﬂouh. (6). obesity, (7) madequne pnysiml
ac\‘.lﬂty and (8) Flevatm résting M rate,

est and ven-des!gned ep‘ld wlog\cal shm‘es,

wumen uho. nt entry, mra 30 52 years nf Ig! This study shovze

thrnugh Menn!al phys1n1 exemmatmns and remrding of  illness. ﬁr

assochted with- 1n=mse¢ Fisk of w. mn facznr
lncreased th




i s f . SECTION

sk facturs may. have cneir begmnin 5 ‘in’ chﬂdnond In addm'on‘,‘ A

studxes of anege students (Paffenb ;er et al 19 6- Paffenbarger

E can be' }iradlcted at an ear\y age.

The 11ter‘ature revuew which fn‘naws wﬂl empha51

factors 2in chﬂdren and’ adolescenrs.

T_he review wﬂl be -

SECTION:I1T: szmusmn
SECTION”]
2 SECTION v:

*SECTION VT

VILI: ELEVATED mm:ws i Be® LR,

. SéCTIbN'l: SERUM LIP!DS AND SERUM LIPOPRBTEIN CHOLESTEROL 2

) erum “Lipids . ;
“(a): Chiolesterol and trigmende levels in” adults /ﬂ

“Total s Ilm'\:hulestenﬂ as” been shuvm “to be an 1ndependent

nsk factar for.: coranary heart. dlsease in:adults (Kanne et al 187157

“The Natwna] Cﬂ peratiye oo]mg

Kanne] etal 10715 Kanne‘l, 1974)

By




e ch!cagn Hestarn E1actr1c company. Frnmingham nnd Tecumseh) not only

confirmed: this flmﬂng showed in add(tian mat the r|sk_uf 28

/ deveToping CD was. increased iith higher |evels of total cholesterol’

by Connor (1961):

¢ suggest.a by ‘one smqy (Mbrink 1973).that fasting - serun

- than chn]gstero] 1eve]s usv‘
results of two prnsp:cﬁva ‘studies (A'Ibany and’ Fmﬂngham)
“contradicted. this ﬁmﬁng by shmrlng tl\at ‘the predictlve pouer of

23 trig]yceride concentru
‘Heyden et al (1980) in ‘their study shwed tlut tr!g'lyceﬂde lzve'ls

fact, .theu is stﬂr an- angoing debata as to wn:ther setlln . R
'trig]ycerm 1s an 1v|d=pement risk fictor: for. CHD: Itwas

begr mng with'a Tevel ‘of-180 mg%: S1nﬂir flmﬂngsv were documented .

The: re1monsmp hatween Rkl 'lycerldg and CHD is' ot as.

uml and.CHD, “*As ‘a nutur of

"Ienr cut as, that nf sorum cl

triglyceride concentratlons might be of equal oF even greater value,

pred1ctor nf HD Imung adults.

triglyceﬁde was. less than that of cholesmml (ann ot a1 19 )
In annmer Study (farlsan and: Bottiger, 1972) it was shwn ‘that

men beynnd age 50 and for a1l ages: coﬂb ned the imha] sarmn

1s. were: of o’ redfceive vaiue or CHD.

- were predlctive of CHD -urtd“ht.y only -in mm fe-ales over 50 years E

‘of agz.




3 446 children hetween and 14 years of age. Of the’se, 1274 were
black (669 boys, 605 glﬂs) and 2,172 'were white (1142 boys, 1030
girls). Results showed that blacks had a significantly higher mean
‘mm “serum che]esterul level than whites - l7ﬂ mg% versus 162 mg%
There were na consvstent differences “in ‘mean cholestero'l Tevels’

. between ‘the sexes of'el ther Tace. Those chﬂdren 10 years 'and
youngér had relahve]y cunstant Ievels, However. begmmng about
i1 or 12 years of 'age there was a slight reductiun nmre notu:eably
in boys: tha.n in girls. Nmety~f|ve percent of wmte cr_ﬂ]dren "had
cholesteral Telels belaw 210 g% whereas 95% of black children had
values below 226 g, ? ’ . 3

White children had significantly »hx'gher serum triglyceride

“levels than black children. The mean values were 73 mg% and 61.mg%

|
respectively.. .However, the levels were skewed toward higher values

of the distributions for both blacks and whites. . The 1e\/els of
serum trlg1y:er1de in these chl'ldren increased with.age in botI,

r-ace and sex groups. The (ncrease, “however, was very minimal:

 blacks. .Girls had higher serun-triglyceride Tevels than boys in
both raciat groups, althoush these diFferences, were not. observed
at'every age interval. Disregarding sex-and age differences, the
trig'lyce_ride‘v;ues of 90% of white children fell ‘between 36 mg
(5th perc‘entﬂe) _and 136°mg% (95th percey{ti]e) whereas the' values
_for 90% of black chﬂdren fell bemeen 32 mg% (ﬁth percentile) and *
105 mg% (95th pe{centne) .

“ by




cholestero] Ievels Tess . than 230 mg% fert

Non-fasting serum cholesterol and triglyceride levels were
measured (Lauer et al 1975) in children 6 to 18 years of age who
were residents of Muscatiné, Towa in the United States. Of these

* -children 2,346 were boys and 2,483 were girTs; 96. 4% of whom were -

hite. . The mean- value of all chﬂdrtn was,. 182 mgi Diffe&nceé <

bebneen the sexes uere lﬂn(mﬂ and 95%., nf thes' children had serum

There wertht‘le sax—r‘elated qifferer\ces in serum’trigl cemde !

'ieve'(s. “In uOyS the mean lev='l- m:reased 4 2 mg% per year with agz,
L with the ycungest age group having a mean value of 72 g in, ;

girls the increase was 1,9 mg%_per. year. . Ninety-five percent of
these chiTdren had values Tess than 163 mgh. /: )

In both studies (Frerichs et al 19765 Lauer et al 1975)
decemnmtmn of serm\ chulestxml and serum trig’lycer\de lavels

were ubmned fm venous blood with children in the seated

position in the study by Frerichs et a].(1976). _The position of the:'

children in the study by Laver etal (1975) was ‘not stated. It -

has been reported: (Tan et al 1973)-that serum cholesterol values
obtained from blood drawn in ‘the supine’position tends to be lower
in.value tmn that onained from blaod ‘taken in an. uvrlght or

simng position whvy o
S Serum samples nhtalned ‘in the Bcgalusa Stuqy were ana]ysed in

a 'Iaburatory that vas designed a "'standal"d(zed" by the. Benter fnr

Disease Control (CDI:) in Atlant: ‘enrqia,. Both' total serum




cholesterol and triglycerides were analysed simultaneousiy ina
Technicon Auto Analyzer- II according to'the protocol” developed by
the Lipid Research. Clinics in collaboration with the CDC. ~In the

“Muscatine Study, deterninations™of serun cholesterol and (.

triglyceride wére doné by " Standard AetozAnalyzer’ (AA-1) technique;

1 the Bo‘galusa Study a‘dd{tionai chiu'ats' of blood we‘ro,; takeﬁ

- assess”. measurement errors

+The cnefhclents of varvatwn of the 5

" measurement errors were R 5% and 13.3% respectwely. :

7 A study of de Gruat et: 11 (~19].'I.L one ‘in cincinatti UsS.. A‘ oL o,

perhaps_more comvav‘ahle tn that uf\Frerichs et al (1976). because -

-7t both' studies fnl’luwed the LRC-Auto ~Aialyzer 11 (Technﬂ:z}n) !ahora- "

tory manual’ fur blood" ana]ysis De-. qut et ar (1977) obtain

b]ood’samp'les from 7,337 chﬂdren between 6.and 17 yeans af age.

The\r ana!ysis was ba/sed nn 7 241 cMIdren -4 94 were white

L2 502 boyss 2 344 girls) and 1,829 ‘were black’ (939 hays, 590

S girls) ur _these children 6,775 fasted for. JZ“huurs ar more

uf whum were

mety-su were exc]uded from. the ana1ys1s

In this stndy, b‘)ack boys and g|r'[s had-a higher chxﬂestem] i %

Te. value’ for

Ievel than wh!te Lwys and girls. The Quth percen




i
¢

“-values reported by Frerichs sz

: -S\ngle age groups and sex as crnpared vm- p'lasm triglynemde L3
< values ruwrud hx de Groot et al (1977) In \‘.Ms stud,y by de

R
values' of plasma cholesterol were s1ightly ‘lover than the mean
(1976) for white.boys and girls

in most -comparable singre El *-Mean serum triglycerides .

e ubtaine “by. Frerh:hs et al .(1976) uere hlgher lin l'l'l marahle i

chnlestem Ievels..
Sxx weel(s uter a,-15% random: sample of " the

tial .population - : b

E studies by:de Groot et al in: 1977 vere: u-exun{ned Apa-r‘t from'”. -

remezsuring plasm cholesterol and’ tnglyceride, thgy also measured 3
‘HOL cholesterol and LDL cholesternh ’!he methnds used £o" conect

and analyse blood samples fnr chnlesteml and_triglyceride in this,
stidy, (Mnrr!son et aT 1978) were similar to_ those .used.by de Groob

N et 11 (1971) Analyses were done:an 927 students of 'mm 243 were’

bhck (119 lu'les. 124 -females) -and SBJ were white (358 Ia]es, 26
females) be(ueen 6 and 17 yea uf age Thay found that hemn

0 :the ages" of 6 and 11 there were'no s1gn|f|cant cbanges 1n Hpid

“Tevels *inany. of the sex and race grqups. These investigators did
es 12 to 17.

- Find thaf, 11pid values .wm' different dir

wMte mu!es gruuped a o

12-13 14-15 and 16-17 ther ¥ s an M:rease in mean

In bhck |||n'|es mean tnglycerides %

10-11

triglycerm 1n each age group.




- ,These dlffer‘ences were s1gmf|¢ant.

+ had lower total plasma cho'lestern'l that, wera
g d1fferent from the 6~1‘1 year age greup.

" viere nat s1gmf|cantly rhfferent between the two age gruups for tnis

; statistlcaﬂy s|gn1f1cant. L)p‘ld diffe

‘measured i, {_;le’pqrsnns. “0f these, 837,weye wh\t_e‘(AMv :

mcreased between {gach age grnup Results éﬁdwed mean triglycéride

Jevels yere mgher in 12 17 year o1ds than in 5:11 year -olds. .

Stan snca'ﬂy signi; flcant

her ev.e1s.

Frnm -ages- 10~

‘two age gmups 6-11 nnd 12 1: fnr ~Lr1g1ycer1de, and total plasma

cho]esterol TEVE]S Hmte femnles in the 12-16 year. Age grcup

gniﬁcantly

Mean trig]ycen de Ieve! s

r\g'lyceride than their ma'lp counterparts Th - dh’f en:es wer?

nces were mfnimal Between

bemeen 6= 10 years uf age. " Serum chnlestem'l was




. boys, 393.girls) and 484 were black (229 boys, 265 girls).. A1}
participants had fasted

wever, the’ ]enqth of. fasb Ror the
position'in whic}; b‘luud was taken was not stated. Measurement [y

- ‘,.; g ,cho]estero] was by the metho df Zlatkis Sak. and:| Boy]e‘ In thls

e o stndy, serum “chio es'tenﬂ 1eve'ls increased wtth age fur each a

= sex group[ Nnn-whnes had greater ncrease per. year Lha‘

(3.3 ngE versus 4 3 mg%) versus (2,7 mg% Versus 2.8 ‘mg#).. - FemaJes

.,

i But this: was nut

shnwed

tendency tn |ncrease fas

s:gn;ficant n thvs graup of

“Hodge's et a'{ (XQGS) repuvted mean cho]estern] ]evels of 167

teenagers and noted that 20% of the cﬂﬂdren hnd

cha)estero]“leve'ﬂs abnve an‘irb!trary nom\a1 'I\mh: of 200 mg%. : P
t chﬂdreu i,

Clarke et al (1970) reporteﬂ that }31:0f adolest

Ve}‘mant had cholesterul Jevels ahove 200 mg% Starr? (1971) ncted

that 6—7% of Cahfnrma schun'l chi]dren, aged 6 14, years, vhud

2 cho]estero] concentrat\uns above 200 mg%. chGamiy (1971) repurted

thaz menn plasma :hc’lastgnﬂ Teve!s i Eastern United States ;chmﬂ
chndren were in the 180—190 mg% range ﬂnd cuncwded that Ermry

“and. envﬁ-onme'ta'l fcrces strongly, assochted vnth caranar_v heart

TR disease in m1dd1e er beg|ns tu operate during adu1escence. M:Gandy ‘s

2=(1971) sr.ated 130’ that if coronary heart d1sense prevention was eVer

to ach'leve Ats ma_xmg?effect, attent_ion must bé- turned ‘to much

younger groups. :

Pe atric h,vperchﬂesteru]eml has a]so been found to b




Africa. . Godfrey et al (1972) reported that 2.5% of Australfan é;m‘-f
" S children had plasma choTestérol levels over 238 mgs. - Dupless'ls:et al
1 . (1967) roted that 8,3% of.white ‘South ‘African chidmn aged 7 u

'ugregter t_han 260 mgi. Senn :holesterol gmlcer than 200 m 1 a

».chi'ldren' espectf\)ely, TMr'.een wer\:en nf he chﬂdren ‘wel

‘ferent c\mures and gengraphic ’Ivcations
an. Mldren betieen 5 and 147 k
hvldrg

helonging to

S plasma ¢holésterol Jevel of. v‘ural

- years of . age was 100 g%, mau& toa mean of: 187 mgi in
U.SA. of cwparable age (Bolubj-tniknv et a

Hving m H1scons1

s} ‘1972)5 Thns Hiscmsin children have nearly tw‘loe the Tevels of - -
i plasma chn'lesterol of the hxicln ch'l'ldren. ln ad¢1t1on, what is R

“most stnk-mg s :that the upper 101 distribution of thn phsm 2

1.3 S cholestere] !ave'ls uf Hexican -:hﬂdren pruﬂcany can be supznqaosed 3

'j on v.hekmer 10% for plasma cha!surol Tevel’s’ of Wisconsin chi'ldren.v
Another study . (Con»or‘ 1979) cuq;md cholestnml levels of
_chﬂdren 1iv|ng 1n different-gengraphic Incat'o»s. ¥ This canparison

i s bebneen :ha Tarahumara Indian and Towa chﬂdnn There wns a:

»subsm’nt:ia'l difference 1.n the mean plasma :holwro 1eva1s be(men
In the Tarahumara s. _‘tha plasmi chu1esura] Ievel

.t e two groups.

Thé medn T




lt was -suggested’ by the authnvs that the Iower mean plasnn
cm]estertﬂ 1evels in de !ndian chﬂdren prnbab'ly reflect their.
. d\efar,v habn:s Their diet is lafgelx vegourinn with a very active

;agricultural socie:y In this som
the average, 10-20 ngl Mgher t‘nan those o( chﬂdren

- ﬂ'nan rura] chﬂdren. R 3
: A comparison of mean- phsn chdlésterul lmms of- chﬂdren frem .

atten fng huarding schools in ‘Johz

sburg, South Afric S
done hy providing polyunsaturated fat subs’ icut ’
gu'lar diet

\saturated fat in thy




e

pnpu]atmn studfes on. udult'

Elevated serum cnolastgrol is an imiependent risk factor for

cnmary naart disease . mg adults E mde-nlogical studles

involvhvg r.hﬂdren have slmm tbat tl\er! is a Mgh prualence nf

fated cho]estero'l Tevels 3 200 mg! “in soc’leties with high CHD.

-mortal ity rates, T ese. lndings suggest the med to identh’y ta-,

; curunary hedrt - d{ease

(11) Serum 'Ifgogroteln cho’lesuro’l - NDL, L0l and VLnL chc\estem'l

There :is an 1nverse ciatic beween oL v_ | and l.'m

(Caste'l'h et al 1977; Tyru’ler et al 1975, Glueck et al 1976) This
m]estem’l Frar:v:'lun is now mnwd as -having a protective effe:t

i agimst CHD. Tt has~been shown i]su (xannel etal 1971; Castalli

et 2l 219775 Tyroler et al 1975) that Lol cholesterol s assnclated

.V\nm mD Althoogh there is a posh.(vz assoclaticm b:tween VLDL

-chnlesteml and CHD, its importance as-an indenendont risk. flctor

1s not estabhshed t‘(mly (Kanul et i1 1971 c:.s:am et al

The assncﬂtinns'referred to above were dacumented thraugh

2w studies that hav




i g7 ‘ s
&
Jones et 2l (1980) found that the mean NDL uhu'lestenﬂ of mues

and females in the 5 9'year. age group were 60 qnd 57 mg% respecﬂve]y

L ln the 10-14° year age gruup ‘the mean values yere 58 and 55 mg% for

bays nnd glr s respec ive % Females in-the 15*19 year age group had

s Femulas i the 5 9. and 10 14 year age “groups had ‘ldentlca] mean

VLoL chu‘lestercl 1evels 3 10 ng%. ¢ Males, in these age gr‘nups had nean;

VLDL C correspnndmg to 7 und 8 mg% respechve]y. In the 15<19 yea

e gmup, the;man v_LIJL ‘Cholesterol Tevels vperq 11 and- 10 ng% “for,,

"“hales and females, res“pect‘(vely. The chiTdren uho’vparticipatEd 0 it 3 ’ .

this study were. from the Tn nto Hamﬂton area and had fasted 12

far ma?es and fema]es respec ve'ly in the -5-9. year age group< Ma'les

i va]ues of. 55 and 46 mg%. Fema\es in these twu age gruups had

"group was 7 mgt hlgher than males Ma1 s and femﬂes in the 10—14

1 p had smﬂar mean LIJL cho]esteru'l vames -9 mg%. ln’ a s

{ o year ‘age gr




- 'following. meun level

- versus 8 'g% respe:t'vély.

cholesteml between‘ rahumar‘a and Xwa chﬂdre showed th

Tarahum aras’ tban the “Towaris

: .\'»
SECTION II.

Durmg the 1950°s ang- 50‘

2 versus 50 mg%,,75 vers
_The LI)L/HDL ratio s lower in the

- 103 mg% and 20

It shou]d be: 'pomed out th toof che

i GARETT MOK!NG

ss




cigarette smking. In the United States; Hamond and Garfinke] "
’(1959) fonm 3sa 500 males and 45,900 fenales for 6 years., - '

that r,hese mrn'lny rates re)ativa to thase for, nan—slnokers varied

wuh age: and amount snoked (Twmsend and l':lde 1979) lt has been’
shounthat - mdikuls who mkeﬂ pack of c‘lgarettes per day had a

LA ] o 3 tines: gmter risk-of develnping r.oroniry heart d'iseast thq’n non-
Y “smokers {saoking and Health, 1954 Nnmy. 1979; Kannel et a
Kannel etal 1975). maset s

Cmess s uilL il

Accnnimg to_the Framinghas Study, the mlher of :19a ms

* smoked daily md not the duntion of the! hihit ‘increases the risk~ L

cigiretu slolclnq is not m]y Iudopendmt of oﬁler mhor




1977)

zIn Cémda. 19’31 males and %4 51 fun es. bemen M-ls yelrs ¥
aG age mpurud they sloked 1a Lv (s-ok ? 1

gated th: rehmnshlp Mtueen nyocmﬂa] ipiarction (Hl) and-
cigarem smoklnq in wenen - 30-49 years of age. Thgy faund t.hat “the. -

relative r{sk vf an Ml 1ncreass1 .[ntn the amount of cigarette

saoked; cupared 0" women | utm fiad" never smoluq The estimate wa's:].

. for smk_zrs ‘of less” than- 15 cigarettes per dgy_l._nd 6.9 for smokers

of:35. “or rore :1gnret£_es p&»“ﬁy.. V‘i'bge' regnrchers,bmélud;:d'that

. -the' Mk faced by those who ssoke heavily are appreciabTe, © -

mg 1ncmasir\g trend in smkmg during childhood'is n‘f_




el dncuménteb. Furthennor&.’ it sh

comphcatwns, Such as strnk! (Kann!'l 5 1971) nd coron:ry heurt
ase (Dawher ind I(anne], 1961) In one’ s tud (Kanna'l t al 1972)

congeshve heart aﬂure shhwn to be. s|x tines more preva]znt
iamnng hypertenswes than normntenswes‘ ,The extent, o wlnch
: .hypertension can be conéidend a pubhc hea]th problem Is shown by
"‘the fact that. th preva'lence of hyperte‘ n "aiiong dult Ameﬁcans

. is 15“201 (Dus;an» gt al /1973 Tha preva'lgnce of hypﬁrtensnn in
2 tri‘e‘c'an :aia“n’ aduit ‘p‘op‘u‘fat(d s esﬂwiated to be.bets en 9 and 14%

~ (Fodor;:1982), " Se ral. facturs ave: - been shwn k3 be as cuted




with the development of hypertension.  Somé of the most important
factors are iscussed below. . s’
(i) Risk factors for hypertension

(2) Age and sex )

. .Studies, of adult populations’ have shown that there is a positive -

relationship, between blood pressure aiid age (Constock; 1957; Miall
2 8o i

and Lovell, 1967; Ph:kerinq. 1968). Investigators (Lunde. .1968;

Birun et al 1976) have ducumented a simﬂar find!ng fnr chl'ldren‘

Among adults, men have higher pressures than women untﬂ age’ 50

- (KanneT- and- Dawber,.1973). In :nﬂd‘ren, the general tendency s for
mean blood pressure Tevels to show no signiﬂcant difference between
‘thl sexes until about 14 when boys begin to shw higher systolic -

blood pressure ‘levels than girls. Mean diastolic blood. Pressires are

“not significantly different between the sexes until age'15 after

which boys show a tendency towards higher-levels. - In women; the

3 midenr.e of ‘essential nyperteniiun increases after menopause and

ruulns “high thereafter (Klmel and Dawber, 1973; Miall and ane'll,

1967; Harns. 1968). : >

+ (b) Famtlia) factors g
There fs_considerable ev1dence from stidies done on aduts ¢ t0
dingicate that there 1573 strong, f‘amﬂial rehuonsh(p inthE

deveIapment of essenﬂa'l hyhertansiYn (Reynu1ds 1973, Thomas , 1959.
!:huan and Hlnkelstaln. 1964;: Gearmg et.al 1952 A]lun, 1933'




pelp TR

Johnson et al. 1965). A fanily history of hypertension and of. its
secondary and often lethal complications 45 an important marker for
ideritifying individuals at risk (Blumenthal and Jesse, 1973;
Thomas, 1959). Children.at fncregsed risk. for developing hyper-
tension, can be identified by fifding'out whether they belong toa.
family with members ‘who have-had_a history. of hyperteiision, myocar~

dial. infarction, cerebrovascular accident .or uremia of unknoh.
_etiolagy before they were'50- years 6f age (Blunenthaly 1073; ",
Blunenthal and Jesse, 1973).. ~Another nvestigator, Licbernan

(1974) pointed’out that 1f 1s necessary to-conduct a thnrough
family h\story Tooking: for the presence of hypertens\un, struke or
CHD in younger fam\_ly members. - If any of. these fa_ctnrs ‘are present. ‘
these children are at greatest risk for developing hypertension.
Zinner. et al. (1971) -have shown that there is a familial
influence ’of blnda preésure in childhood. Their data suggest:that ;
familial tendencies for hypertension dre established early in Tife.

This study mva]ved 721 children; 2-14 years old from 192 famiHEs

in‘Boston, U:S\A; In'the study'by Londé '(1977). of the 13z, hyper- \
“ferisivé children detected betuden'agés 3-16, 513 had: one ‘or both -\

" parénts' with hypertension, whereds only 18% of normotensive children ', |

had,a hypertensive parent. Other studies (Deutscher-et al 1966

_“Higains et a1'1977) have shown similar associations.




32,

(c) Genetic factors

. Platt (1947) felt that hereditary factors are the primary cause
vof essential hypertension and that it relates to a single autosmla'l

".gene. On the.other hand, Picker1ng (1968) felt that blood pressure
is influenced by a consullat'on of genetic fuctors_ which are .

wdiflzd by enviranmental mﬂu!m:zs.

‘Biron et al (1975) dria well= ~designed study in Hon:real Quebe:.

5 Clnadi, showed that: -corre]aﬂon of. blood pressure Yeve]s ‘between

g natura] chﬂdren an theIr natura] parents wzre h1gh1y slgniﬁcant
for both -systolic and dhstohc pressures. There was no’ p-rem.— g

child correlation for adopted chiildren up to the age of 6. A smatl

nnn-slgmﬂcant parent«chﬂd cnrrelation as' seen uhon adupr.lmr had' 3

E or.curred 7 or more yelrs earHer. A total of 274 famiiies

‘purticipated and includsd 379 ‘adopted and 129 nutura'l cm!dren In

a subsequent re—am’lysis of their data: (Annest etal 1979)t0 _,
ammi»e genetic. and enviromental factors in detemnining biood - R
‘pressure levels, they found that both correlated each to'a greater

degree with dusto"c than w(m systo”c yressures‘

(4) _.J! i 2 3
A relationship between nbsxty and hypertenstm Ius Tong been. . : $

" rzcngnfzed (Pickeringy 1955 Hahn, 1352; Kinnel and Daﬁber, 1973;

Shah, 1957) na cmnprehznsive study re Nng adlposity and hlnad‘

_“ﬂ"‘essure Kannel et al (1967) reported that there was a Mghe

prevu'le_nce of nypertcnsion 1n the obese \panent, but that obesi,




“in 2 apparently nnmal dhﬂdre

was not ‘necessarily the chief determinant factor in those patients’
who were hypertensive. . They also showed that while existing hyper-

tension was. related to re]ati\ie weight, obese pati;nté who were

normotensiye initial Iy. svhsequenﬂy deve'loped hyzgtzns(ve cardio-

vascular disease at' an increased rate.

_In Londe's study (1‘371) which reported essentlal hypertens'on

t was found that of 132 ch _dren

with. elevated b1ood pussure at ages 3-16 ‘over.a: period of 3-9

years,’ there uere 55% who ‘were overweight, compared to only 15%. of :

nomlotenslve children who were overweight. Heyden et 1 (1969) “did.

-2 7-year: fonaw-up of 30 nypertansive adouscents and were abfa to

show that uveweinht or subsequ;nt we1ght ‘gain was assucilted with
W el .

the development of hypertension. Paffenbarger et a1 (1968) have

shown also a “rglationship beteen weight’ and-subsequint develnmem 2

of hypertensinn.

‘rhis “is another factor mcn has been mﬂ!?:ned as be\ng
associated in the deve]uwent of ‘essentialhypertension

»I(l954. 1957 1972, 1966) hava puh'hsh:d uvev‘a’l studws wmch

suggest that the 1eve'l of -ﬂetary salt intake may p'lay a ﬂﬂe ‘m
the’ devﬂopunt of essenna} prarteq!om Dam and “Love (195#)

5 _vustulated m: excessive salt intake in Tnfants may predispose

:ssent'la] h'partensmn as adults 'and. thus ha'ﬁuggesud
that sqlt addl tives to nmcessed bnby fouds be d|scunﬂnued.

‘Dahl et n .




Studies of Eskimos who have a low salt intake and a low

_incidence of hypertension (Knudsen and Dahi,.1966). in comparison

 wWith Northern Japanese who have an average c‘nns]npu'm of 26 g of

sa!t daily” and a.40% 1nc|dence of hypartension in Indindua]s over,

i 40 yeirs :of. age vrovide some_ supp&rt for Dnhl‘s hypothes(s. There
-, s still suu dnubt as to \metner sa]t lmmus hypértension in

§ populaﬂons at large. Miall (1955) and S\uye gt al (1972) cuuld

: 'Guthrie (1968) suggasm m: mn;.: “foods. be manufactured bm:h

an markedly 'Imler in si'lt than Hlos :urrentl_v ‘availal le.
Q.

" The* study hy'Prior et a1 (1968) of two Polynesi“_g;pulatinns

* with different salt lnnke slmport.ed

iM 's Wthesis that

s increased salt intake ahd}highar }10 pmssure§ qra-re]at_e A

- ‘Ueveloping hypertensfon arid many hypettensive patients remain

Wrmmlve despite severe salt rést ~iction.r

5 B]a‘lr West et al (1970) cunc]uded tha gné appetite for salt is

1nst|nctive.

lf thi:

acquired and 15 the case, Tt'must be

cmturally det.emmeo. nust duvelnp [
" subject to modification. - -
I a recent article by the Comm{

rw in Hfg ‘and must!be.

on Nutr!tioﬂ American -

' Keadusyot. pediatrics (1574) nvmmm current thir

ng about - sqlt

|ntalge_and b]ppd pv:essur,z in chﬂdre_n,

“weré made: (1), The Commitfes reco

Fajority of people, howevér; ingest af large amount of salt without:

“Dentori (1965) and




; qmns of essential h,vpzrtonsim. It s
~excess (nuka of dietary salt !Y be one of u! llin cultributing

hypertension. - . oo Ul

avoid increzsing the present level of salt fntake by children {n-the
population at Targe; () Children with a_family history of hyper-

tensjon may benefit from a low salt diet, ‘although the:evidence is

" incomplete; (3) There.is a.reasonable possibility that a low salt -

intake begun early in.life may protect, to some _elténé, persons at
risk fm; deveToping hypertension®; Thus, there i:;ugges'tm. but
not conclusive, gvldma that salt intake’ -qy play 2 rvle 1n. the
:mn ikal,y ‘that

factors inthose children who ray be nenauy pr!d(spnsed to

) mae ;

y Roso (1965) re:ord«l blood pmsums of 277 black children in
the 10th gr-ae And eupamd his results with pumsm data‘on white
children. He. fulmd that the mean. pressures of the bllck chﬂdm
vere Tou ty ‘comparisoi with thise of ‘the white children. In a fore

E :olpramnsiva and -anfngvul ;stry, Cmsto:k (1957) smnd Tittle
difference lin bldod pnssums hahum hlicks and -mus up ‘to the
. ageof 15, but theruf_tar__ut all age: blacis Md higher mean

blood pressures- than whites. Thase smdins muId suggut m: black

'md white children have cwr«ble blood prassur's, but it some tim-"

in _young adulthood, the Mfferem:.s beu-e sign{ﬂunt. =




it

' ‘rehtmnshlp was strunger An’the, ynunger age group

(g) Other factors
Several studies have’ shown:(Moriydma et al 1971;. Stam]er et. a'l
1967; Hypertension Detec ,on and Fo'llaw-up Program l:aupev‘a ve Group

(HOFP), 1977)- that there is a relatwnsmp between iypatension and

E socmeconomicfacturs. In the HDFP study, the prevalence of: ot Vigdh

hypertensi 1 was inversely related o 1 Tével.

‘trend

| affenbarger ez‘al (1963) who d1d a fuﬂow up. smdy of men”

Yo Jear': after cul]ege, found a correlatiun betieen pulse me e

-and Blood prressure. « Miiler and shekelle (1976)-'found. 2 sizeable '

corre]atlon (> 0.3) between pu se- rece and systolic hlqod pressure

among grade 10 students, The assoc\at\on between heart rate and

Biood pressure as. been dotimented. alse by ‘Stanter (1975)

Although Paffenbarger (1965) has presented data.uhich suggests

acorrelation hetes “lack of ‘exercise i youth,and risk of -

subsequently. developing hypertension, ‘his afalysis did not cantrol

ma!es i6 years of age ard n]der 43 e was found thne systoHc and ..

In’ ‘a study (Montaye et a'l 1972)" whlch 1nvnlved 1y 700 3 i




poorly.. ‘Some investigators feel that elevated blood pressures in a

child do not: necessarily predict a future potential for }l_ypertensmn
3 g

(Stewart., 1971 Julius and Schork, 1971). Others, (Perera. 19503
Paui,.1971)" have documented somewhat confhcnng evidence regarding
the _prngnons oF e]!vated blnod pressure in chﬂdrsn and ,ymmg

.adﬂcs. Must of. \‘.hese stumes 1nvo1ved yamlg adu'lts, however,  rather

Cthan ctnldren‘

¥

Perera (1950) fO”UﬂE 30 ynung\ adlﬂts with’ essennal hyper-

tenslan fur n_ average of 20 years.” Evght pat Ents (37%) dled aﬁer T

‘a ean surviva] perwd 1 21 years after ugnusis 0 the

rémaining.22 pat]ents 15, had hypertens\on cnmphcanons and ‘this
f\gure, ‘ombined, mth the 8. deaths; woilld suggesc that e]evated

blood prlssures at an early age is a poor.. prognosis._ Diehl and.

= Hesdorffer (1933) repnrwd nn the. foﬂew up of ‘men who-Were fuund g
to-be h,ypercensive in college and faund that those with elevated”.

systo'l‘lc blood’ pressures 1niua11y “were. more '|1kely to ha e e'levated
% sysml'lc bluod pressures ‘than. thosé who were’ normal (nitiany.

Julius- et al (1964) foﬂowed ZDB male caﬂege students pro-

cﬂrrelat n hemeen m‘lt 1. and fina] readmgs fur an mﬂvldual,

7 (3). there appeated tobe:a re'la!‘onsh!p between obesity and hyper:

-tensi on.’

* chiTdren,




" 735 were ‘boys 204738 iere. girls

*(11%) were’ found.tt have hypertension: ‘systolic ‘Tevels > 140 mmHg

',blond pressure’ readmg wﬂ'l not develnp h,ypertensmn as adults, an

»unusuany higne’ percentage uf ‘those with elevated: blood pressire

'(m) Prbvaldics bF essent'la] gxgertens{an in chi'ldren

. of ‘the preva'lence of essent1a1 hypertension in chﬂdre was that done ol

by Londe'et a1 (1971)

: were nut possﬂﬂe

Tookirig for evidence of elevated bloodrpressures, Fifty adolescents:

and/er diastolic Tevéls > 90 mmilg,. Thirty.people were re-evaluated
7 years later; 12 (40%) had Tower: blood pressire, ‘7 (23%). had

pressures, which were' unchanged and the remaining 11'(37%) had either

systolic (>160-miHg and/or > 95'mmHg) hyperfension of vascular

conpl ications (inclug ing“death in two patients). ‘This study would;

suggest that, hypertenslon discovered at:a yo'ng age can .be : £ R

i dicative of futie: yper enstve ‘disease.

The evmence is confl cting, but it woqu appear that a]though

a s1g)ﬁﬁcant percéntage of young people with a Single elevated.,

will develop frank hypertension: and the :omv‘llcanons ‘asseciated’

Wi th this ent!ty

- Perhaps_the “study that had tne inost: 1mj:act in the documentatmn

The ch”dren were 4-15 years of age of whom .

od pressures ‘Were taken.

the rlgm arm and’ the. 'iastc'! ic blood

in the supine p@, mon o

pressure currespunded to the sappearance uf the sound and, if trns & u

‘thenthe. miffiing of the. sound was.used. The -

& vcritsr‘la used. fcr deflning hypertension in thls study was blood




. preval
) Vypertansion uslng oy criteﬂa of sysml c b'laad pressures £ 140 mnH

‘and/or dizstolié blood préssures > 90 g for: the: 5th phase. . Elond

‘students between tha lgzs of 1.5hnd 20-in Edmonton, Mberta canada-.

',deﬁnltion of hypgrtanswn ‘was sysml}c b'loud prssures > 150 ulﬂg
and/or: d(asthc b1nod pressires > 95 miHg. * In this stlgdy, more th

However; if. m‘:ﬂisawélrmce was. detected, the point of puféling was

pressure Tevels greater than the 9_5&. percentile. Using.this
criteria, Londe docunented’a prevalence, of hypertension that was
2.3, N E .

Since !Mn. KiJcoyne et nl (1974) studied 3,537 high-school

* students in New York between t}n ages ‘of 14'and 19 and. documented a-

ce of 5. 41 sy:tohc prert:ension lnd 7.8% dhstoHc g

pressums 1r1 this smdy were made by une eminer ‘and they_ were

taken in the sitting position from the left a

Silverberg et al (1975) ina swdy of 15,59 rngn schoo)

ozx., of pertension. _ Thefr -

_‘ one exam(ner measured blood - pressure fron the s(tnng position on the i«

right ar.. Didstolic biood préssire corresponded-to, the Sth phase.

Reic!nan et I1 (1975) tnbk h'land pressura measurements from

‘1,663 Students. 1n. New York, U.S.A. Yhese students were hetw:en \thz
"ages of ‘12-20 of nhn- !ml wre between t!

s ages of 14-17." This
vest{gator docunenue 3 5.9% pmvalence of systoHc hyperta slnn

55 pmvalem:q uf ﬂlasto'llc hypertension us1ng ‘the triteria nf,




'cqynbined prevalance of. 4‘4% for s} stolic and d1nsto11c hyrartens [
‘The critena for defl!ﬁng Pwper ensiun in these chi ldren was systoHc

> 90 mmHg. In this study, blood pressures were measured from the
Teft arm by more than oe individual, with children in the sitting
position and the diastolic blood p}gs’sum corresponding fo, the 5th
phase. i :

In 1975 Lauer et al measured blood: pressurellvels ina, 329

schmﬂ cinldren in Muscatlne, Iwa U.s. AA.” Thesé children were.

'betneen 6 and 18 years “of age. They dacnmented a prevalence f B 9% 50

'systn]lc hypercens(cn and. 12. 21 diastolic hypertens(an wich a -

-bIQu 'ressure 3 140 man and/ur dlaston

‘blood prassure .S

‘Blood pressures were taken by ywrewthan one examiper in tMs study,
w",h c’thren in the sitﬂng pnsﬂ:lon and mensurenents " nade from

'bot_h arms- and the average of tvo.reudings used. Tne d(astohc blood -

-pressure cnrresponded ‘to the. 4th phase.‘
-“In another study (ussilws et al 1977). blood pressure £

extraction. ’These- cM'Idren were DEME" the ages of -7-and 18" years

“of age. The reported ‘prevalence of essenthl I\ypertznslgn in-those

- were. taken by one examine

children betueen 147and 18 years of Bge was ‘3,04, The cr{ter!a nsed 3

fnr defining hyperunsion in t)nfs st.uqy was blood: pressure levels

E: grea er than ‘the 95tJ| parcentﬂe In:this study .hlced pressures

 th 'posiuan of the child when

“the blood pressures were me sured wias not: s tated Bload pressures ;

were taken from the rfqm: arm .md the. dhstoHc b'Iood press re was

8

: msuremms were .made f_rm 4,428 schuol ~children who were of Ereek e




recorded at the d?sappearance of the scund
The. prévalence of. essentm'( hypertenswn reported in’ the
i : 4 .
g studies mentioned above ranged from 2.2% to 4.4%. The prevalence of
1 . i ety

N S diastolic hyber‘un&ion‘ ranged-from 3.4% to 12.2%, However,. there

are several points worth mentmﬁmg with v‘e'lation to the reported

% prevalence in this age gr-oup. B e ATl R

One of th se is that different crlterla was, used, for

Vreazﬂng of 2 140 man of, systo'Hc nd/or 2 9 umHg of> diastu‘h Ci !
wh\'le nthers (Cassimos et al 1977 Lunde ‘et a] 1971) used

Lnypertens\on In two studies (Cass1mos at al 1977, Londe etal ,1971)

pressures we)‘e a]so taken by mere than one examiner B]aod ;wessure

‘measmmencs were also taken in d(fferent po§1t1nns The sitting

>posit1nn was the most cnmnon (Lauer et n] 1975. Rewchman et al'1975; "

Sv'lverherg et al 1975) The supme pusn.ion ‘was | us i in ‘ope study,; §

(Lnnde et al 1971). B0y uther stud1es (Eassimos et a] 1977' y

A Reichman et ar 1975’ Kilcoyne et a1 1976) the point-of dvsappaarance

“of the-5th- ‘phase dlastn'l\: was taken as: the diasth

fer blou_d pressure. H

‘B]oad pressires iiere recorded ron “the right ‘anm in'some “Studies
g (cassunos et ‘at 19775, Si]verberg et al 19753 Loride. 6t al 197). -1

écorded from the lzft am (R: chman et. 41 1975)

Land in annther study AL

or &t a1 1975) bigod pressures dwere s g

Yecorded froi both anis and the ean‘of the tho readings' used. The




cuff sizes used to measure blood pressures. were not Stated

E which the auscu'ltatory ints occur with

o mamr llke too nirrw a cuﬂ can produce artiﬁcially high -

'oncethe uff

.hn the reading was minimal.  He stressed the

It should be mentioned thit there are certain inherent errors

m measuring blood pressure w1m mercury mnmters. For. e’xamp]e'.

ths tendem;y for, preferences of certain terminal d\g(ts tsual Ly DO.or

5, ‘t.he reading _back ‘to the polm: of visuﬂ oscﬂlaﬂons frm thn at

pnssibﬂity of pressure values be(ng forgutten ebceen the mnent of

read(ng and uhu'lanun. thie, exaitirier s behavmur ud ‘the c(rcumstances‘

'.surround'ng the masurement, and the pnssﬂﬂe auditory prob!eﬂs nf 2

the gxaliner

It is° alsn ackmledged uidely that a gmt deal of imrtince .

‘shouid be- pla:ed on uslng an: appropr-!ate cuff size whe\never a marcur 5

manoneter is used for taking blood ‘pressure nea:urﬁ'nents TMs fac’t
haslbeel\ mnud out. by Hoodbury et 21°(1938) and Robinow. et al

(1939)- ld'm cuncluded, afur nusuring b!ood pr!ssure in mfdnts nnd

study by Kamnen et al 1!964), it was fownl r)ut too short 2 r.uff

: hat tog shart a bload pressure
h]qdder m:o:jzed artif(ciany h1gher raadlngs but conc‘luded that'...
had- encircled the Am. “the effect of the cuff- lengﬂl

flndings for pediatrlc studies. Lmﬁ T '(op and Ho‘llund (l




NSRRI

skin. ford thIckness did ot have very much mfluence on the 'leve1 i

nf hlood Jpressure re:or‘ded in. chﬂdren

However, thay found that in the ‘same. chitd, ‘when cuffs of

dlffermg sizes were used, smaner cuffs gave cons1stenﬂy mgher

* readings.” They pointed out that it was possﬂﬂe to mlnimize th ¥

'leccmn by using. the 1argest Cuff, which wm snugw

errors in. cuff

e the ‘sibjéct!s:am. " In: addi’tlun, the inflatable Madder :

cuntamed with’in the cuff 'shonld completely- encirc\e the am without

nverlappmg Addninnal dxfﬁcunies n the measurement af b1aod

perly apphed cuff which may resu]b in sy
readings (Rose and Bluckburn, 1959)

Varlahons 1n the sp!ed of:

than those :ans1dered tu acceptah'le fu‘ bheir age and $e

Prlmary preventwn of. essent’la] nypertension is very : i

I"ECUCBME, since factors uch “as excess salt and ovemeight whlch

are positively assoclgted 1w1th N‘s devehpiuent can” be manipy'lated 2




S

d(sease ln nntoﬂsy cases of nine juvenile dhbet': pltients and

without causing Tt to the individual. It is, mmfm—e.

of public health inortance that unsz chﬂdren who may be at
increaséd risk of developing hypertension as-adults be identified. Z

Tﬁ{s w'lll fac'll(nte the 1mplanentatwn of apprvprhte preventive
strategles to reduce or aHu'mntg nhis r|sk./
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chcal and pntho'luglr:a’( studi (Stahlér and Enstein, 1972

. mmr and mller 1975 Ahwavoh et al lsgystrong et al 1973,

Gerdon et al’ 1977) have shwn posmu associations between dm:etes‘
and corgnary heart di‘sease. other studies (Rhouds et al 197¢

Sta- ler and Epsuin. 197Z) have' ind!cand th«lt pgrsons with

o athzmsc)erotic disease have a gmanr frequanqy of abnomal gluchse

wlerance than cunmﬂs‘ “There..is: also evidence (Gordon et al 1977)
chh suggests that mn |s,a signiﬁcant relationship between : :
dubeus and-lwe ens'lon serum liuids and nbesity.

Roberts and“Crall (1977) recen,t'ly studied coronary. artery.

wlpared the{r ﬂndings with a s\mﬂar nan—dhbacic group. They

fnundﬂwre extramural luninal narmmng by: utharosclemt{; phques v

ose /studies wmdh have been dane lack un!foﬂm:y as to -

‘1u1 methodougy. }n a retrwsputive studx done - in”




Sweden (Sterky et a'l 1978) it was found that the mean yearly
o B incidence of diabetes in chﬂdren 0-14 years old was 19.6/100,000,

h . e

+ In another Swedish study (Dahlqulst et al. 1982), the mcidence was

i " s . 23/100 000 foir cﬁﬂdren 0- 14 years “old:

In Denmark the incidence of di ‘betes Jinc chﬂdren Chr1stau
&t 3119793 Christau’et,a1 1961) was repnrted tobis 1‘7/100 000

£ and sin northeru Norway (Brat]ld 1976 “Jorier and Snv\k 1981), .

6 8/100 ODD Thg reported ‘Inudence rat‘e in F1v|1and For the age

: group 0-18 years vas. 257100, 000 (cmstau et al 1981 Koivistoet s
Hoe b, T 1976) : : :

¥ Research findings indicate posmve assocutlon between

d1ahetes and CND as: well as hypertensmn, serum hplds and obesny.

L / : PRt It s stillonot c1ear whethen eval d ur1c acid is associated'

ol gt uith an mcreased preva]ence or’ 1nc(dence of corunary heart d1sease.v
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small. “eE N - ‘
Larger ep1dem'lolog|ca'l studies have prnduced Lunf‘Hctmg
resul ts‘ One such study, the Israeli Preva]ance Study (Medahe,.
. 1973), foun :

no assocut‘lun between urlc acid, lev 1 and DHD

i _Hnwever an Austra inn prevalence swdy (Heﬂwrn et a'l 1969) d1d

: show an assocwanon between un Jacid ‘level and CHD in‘men hut not

in women. Th'Is assocuﬂon perslsbed uhen other variab'les were

‘cnntrnned bm: iurenc usage was not. mentioned. Inclden:e data

Honu’lu'lu (Kaga e'. al, :1975) showed

siqm icunt asg c\ahon

vhemeen basehne urlc a e 1evﬂ -and CHD fter two yenrs n

fonow-up. ,hws study, however,~fa11ed to cnntro'l for: usé-of .

diurehcs. %

hetween fric: ac1d 1eve'| and CHD. d\sappears when the use" uf diureﬁcs

_‘ is contrnﬂed for (Shurﬂef

1970 Gnrdon et a1 19715 Myer etal:

It has been ‘shoun ‘in other studies that the assoc!aﬁan .




their signmcanu when blood pressure levels and cardiovascular

medicatlon were ‘controlled for.
’ Some st.udies (Breckenridge. 1966; lsmki. 1969. Lanese et a'l
1969; Thiele et al 1971) have noud an is;ociauon between- hype >

tens1on and high sannn urlc acw leveIs oths‘s (Evans et al 196 B

2 The re'(ationshiy bebveen\e]evated uric a:1d 1evels-and CND,
., - as -en as h,yperw\slon. needs further clariﬂcatiuni In addmon,
3 htﬂe or no eplduio!oglcal research bas n.uqmd to evﬂuate

the re’latwnship of uric acid :Tevel; in cm’ldnn. éspeciﬂlyv




o chﬂdren beco

48 1

'

devﬂoping CHD is 1ess than that associated w!th hypertenswn, *
hyparcholestero'ls ia ‘or mokmg The risk is nue 1arge1y to the ’
Tikelihood of thio}b;meuan havi)ng l\yperchﬂestero}emia to be

sedentamy, to.have ohydrate (ntole‘ nce and‘ /pertension.

The: associatiun between ebesity «and; hypgrtensiun has ‘been. wen i
. dccumented 1n chndren (Kannel =t al 1961 Karmql et a1 1967,

E n] 1978. Lnnde 1971) Hhatevar the ssocSanon, obesﬂ:y 15 rot-an:

(t is associated 1nd1recc’|y. Meight

iF ,e’ has heen sh wn to affect bengﬂc’iany
: e]evated blaud pressure Ievels md glucuse to)ernhce.v Other. stud!es"
(Hossberg, 1943 Mun S5 1955 ‘Eid," 1070;  Asher,. 1966) h'

‘mdlcated that there 1s an assnmat'lnn between ch\]dhood and adu'lt

. .aheslty. ln addmon there is a suggestion that mefghc 4

nvemevght adults- (Charney et al 1976)
" The posit(ve currelatmn bemeen Iﬂond pressure nd. pon

e'll estabhshed (Chlang et ai: 1969) Far dults this"

Mebher et aﬂ 1977 Stam]er Et-: S
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yenrs behmd the. we1ght mcrease. 28

; prevented through the pr‘actzce af good nutrmonal habits.

et al-(1967) Paffenbarger-et a1 (1968) and Abrahaif et al. (1971),

although the latter Stated that their data, which were highly

suggest‘lve. d'ld not reach stat1st1ca1 significance,

Ep1dem1o1og|ca1 ahservutiuns have 'lnd\cated ﬂsu a relahon-

shw betweer\ weight gained and bhmd ressqre.
(1974) fnund thac changes 3

Ash'ley and #?anne')

tlme :in,blo¢ d pressure n he

gham papu!ahon were mnre closel

wewht than to actual W ght, Pos

gain and h]ood pressure were wzpnr;,ed by, Obemnn et nl (1967) g

Stam]er et al (1967). Heyden et al (1969>, and Jolmson et al, (1973)

Pusltive cor elatinns between b1ood pressure and body weight in.

et al (1ssa 2

Londe andGuldnng (1972) and C\zurt et a'l (1974) In:
the '(ast-named study, the r-lse ‘n b‘looﬂ pressure, 1agged a ‘wnher of

to become ovewe\ght adnrlts. The cnnditmn can he corrected or

related to. gam n relatwe

tive carre}ations be e n weight o

popnlatxons were 2150’ shiown hy Levy et aT (1945) Paf?enbarger_-
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SECTION VII: PHVSICAL,ACT.I:V'XTV
The positive effects of physical activity én specific risk
factars for. CHD have beﬁn dncumented by some studues (Cooper -et al

1976. Hu:key et’al 1975). Neverthaless, thére 1 no conclusive v

evgdence that can’ demonstrate a re]aﬂnnslnp betwéen physical :

actlvlty and coronary heart disease. Those studles whmv have 4

1958 Stam]er et al 1960; Tay]or et al. 1962)
An. \nherent problem of thesé smdles‘ was_that ph.yswal 2
adﬁvity 1eve| was class(ﬁed based upa " he most recent job .of, the

partic ant. - This classiﬁcatiun was probah‘ly 1ncorr‘ect because

it dld not take 'mto account how 1nng the ,jnb -was held -nor., d\d lt

3 e :
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'tharhnce dm‘. of the most active subjects. This® re]atlenshw

“and were hahltual'ly more nt‘ve.

_ms mt repor'.ed if any former lmnacks were 1ncluded m had

51
into account CHD risk factors when igking comparison_between active i
and s:dentary groups. ) & .

Results of the Mealth Insurunce “Plan Study. in_New Vork (Frank,

*1968) shmled that the ear]y Inrta\it,y of less nct(ve nen was ‘nore

perﬂsted wh:n the effects nf smk(ng hablts prev!ous (:HD and

oK anish study (Karvnnen et aI 1961) foumi that nldd]e-aged
'lmberjaclgs d!ffered From nther occupanuq; pnly by fewer- ECG
changes indic;cive of past CHD or present myocardial ‘lscﬁemia’. ‘Nu

dlfferences were found in :hulestero'l lw!]s, blood' pnssure and '

*_.smoking. hahits S0 ﬂnt the extreme neavy Work of the lmn‘jacks s

seened to offer pmtect!on frvlcm:l 1n sp1u of Mgher risks. It-
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CHD w;; shown it a large, retmspec’tive study by Stim]er et al (1960).
‘ These negative results were probabiy due to very Htﬂe actwity

gradient mthin the study popu]aﬂon. Their prospective . study of

emp]oyees of a Chicago Uhhty Company. (Stamler et ﬂ 1970) was - : 5

a1sqa negative poss1b1h for :he ame- reason,

The Los Mgeles

’ 4have been 1nvestigate by servera'l researchers. The facmrs ost

onen cunsmered have: beem serum cho'lesterul and Hp1ds h'lood‘

" pressure and hndy EDNPDS" tion.

Henerscein et al (1959) fuund that decrease

: choiesterol was as:ocmted wlth physma] act(vity but a'(so pmn(;ed

out: that some. sub{ects f Hawcd dietary resm:tion uf fats,

campben (1968) reported decraased serum chi lpstero] in obese ‘». ;




.

ok ' runners had averaged ‘at least 15 m’l]es per week for the previous
*year, Naughlon and BaTke (1964) foind &' decrease inserm e

chulestero] in.§6. yuung men funwlng 16 waeks of tralning._ They

i 3 T a'iso nuted a transient cholastenﬂ increase fu umng\ strenuous . ’ e 2

actwe exerci s1 ng

Der.reases in cho'leste ol 1evels have» a1su been

noted " in uth‘

tramlng stud{es (Garre et 41 1966 Slege1 et al

i _1970 Tzankoff et aI 1972) ofyaung za mid:ﬂqued men

which diet

was, nut regu]ated ar conérul’led am:l a significanc wefght loss was’

i not found. It seems that the. studies mrncm that exeréis

trnmng held 'Iitt]e effe:t -on ho'lestero'l i 1mhviduals Wi th

f -‘nm‘ma! Tevels -to begin with (Campbe'll, IQGB Mﬂes1s 1974)

Triglycendes have Ueen found to, dechne mth in'mg in

many studies (Alterkruse and wnmore, 1973; Garrett et al 19663 Oscal

“ S el 107 Pu]lock et al 19693 Wood et #1,1974) it in ‘others have -

- decreases in a normal gmup. Bn,rd‘erhne‘




b Nlughtnn and' Nugla (1965)x Mann &
:‘Decreased diaswli: pressures. uere fmm by Pollock. (1971)1

(1973). This was accomplished without significant weight loss:

i Garrett et 2] (1966) found & decrease in diastolic pressure
in 12 subjects following an intensive 6-week. training program.
Hunter and others(1968) found L chmge in blood pressure dspﬂ:e

“a sigmﬁunt night Toss fnllwing a zo-nex jogging progr-.' Nn
'd\lﬂg! in non- alevav.ed hlood p,re‘p re was found by-Taylor et al
?(1973) and by nnu group trﬂned by Tzankoff et’al (1972) IIecneasai e

normal ‘range, ystch pnssures wbPe noted by Hnmnn et nl (‘1970

Bod.v wzight and tuq)usltion n{y bs fivouuhly lf!ected by

. anduranoe eurcisu training as |nd1cated by the resuhs of mnrous

smd\es Most ‘of d\cs- have repﬁrizd significant wc(ght red:tions

or decrsss in body fat or skin fold :M:hfn';,s associated with

increased energy expenditures over a snfﬂ:lqt period 6f tine.
(Ioﬂeiu et 2l 1971; Carter iM Phll'llw. 1969; hvﬂs. 1970;

> Ggrrgttn 21-1966; Harris et al 1967; Hunter et al ;%8. .)ug»--,_ 2
19685 Kasch and Carter, 1970).. The period of training necessary_

nbtain . these body oqaosfiinn d\awges'ind Ueight reductions varied. h

Ce from as short. as 5 weeks: to ns Iung .as 2 years., Son: studies I;ave 3

-and 'Ilpopmtein rmﬁ Two_of the ajor 1 popromn cholestehﬂ
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..o are oL and KDL -~ High 1e"42'ls “of WL choléstéru'( nay ;‘Jr’néeci

Jige’ v against CHD (Cnoper et a] 1976' DAVr"Ies, 1970 Fam& and l’larv‘nen, . g é

1975, Frank et al - 19663 Frank, 1968 has been increased

od Letal 197 Hartmg et a] 1980, Lehtonen




e

e

SECTION VI! 3 £LEVATED RESTING HEART RATE

Life. 1nsurance anuanes (Sncie:y of Actuar1es 1959) hava

shown that a mnd. resnng heart r;te is, ussomated wi tn 1ncreased ;

risk ‘of :orunary’mortahty. The Frannngham and western Electric

i
; ‘»Stuqy have documented resu]cs whlch support the fintﬂng of the erﬁ

ins A more ¥

urance actuames (Kannel 1957 Pau'l etal 1963) 2

devélupment ‘of essemal hypertens(nn t
persls ntelevated ar'.erm pressu and periphem
s, 1977 Gther stumes (StanTer et a1 1975, stanier ot ot

19755 Stamler et a'l 1975 Barglund and Nﬂhelmsen !975, Kahn { t al




" Coments

"o rates. - ki oA

‘adults. “The distribuuon. of this risk factor urmna in cnnaren

X children,; buu«

: hlnod pmsurn m a1w lh:_ted for :Mldrm by - vlrinus
‘raeln:hers TM distrimim vantlpr risk fu:tor varubles such

; Jmsttglud madistribuﬂnn of these risk factor virlables iR - -

-

¢ i =

with 1ncms¢d CHD, mmllty and d:vg]mt of nyurtn&iun i

is -ﬁﬁ do mpﬂ.

In,the forqung Titeraturs mvfat. T€as shown vt
t ack lnd mu, do- have alevlm levels of dnles 3
terol anqllﬂ:pmuin cmluunﬂ blmcad sys(ouo and dhsto'l!:

as glucm. nr(c u(d. dzesfty. smoking md hnrt rne were lss
uﬂl smdhd in ciﬂdren Fu:ﬂnmﬂ, none df m studies nvland \

chlldni Tiving 1n regions mc di{fmd in nhlt ow mrulity'

The next mmr \ml de;l 'ith

_used “in ms sw REL







A 'Iahura,tones_ at m{mma1 o

Introduction
The ‘matenials and lﬂethnds used 1n4 this study will he descnbed

-in four sections as, Fuﬂows

‘SE(_ITXON‘ I - PREPAMTIONS FOR CUNDUCTING THE STUD‘I b
CSECTION'TT ~ nm COLLECTION
SECTION 111°- ,Bmcusmcn_g METHODS ™ '~

SECTION 19 < ST mcm._)qmdns'

v c Idren mvo]ved in, th\s study attended scnoals chasen :

raidony. - Schools were Tocated in ‘the ain’ umumms of Cav‘bonear

and Harbour Grace Iucated in® the high coronary heart d1sease -

rtahty reginn (Flgure 2) Schno’ls in the 1ow martahty region

(Flgure 2)

Carbunear and Harhaur Grace are in «close proximuw 7

other and are ‘about 65 mHes frum the’ cap'xta] c1ty, stA R

(Flgure 2)... . The two ccmnuni t1es in’ the Jow, mortahty region Ar‘e

awroximate]y 495, un'le frmn the :apxtal c1ty

nrgamzatmna‘l point,of v1ew, it anvemerﬁt tc do o

F'W' 2

from the ch‘lldren Separaﬂnn of the sérum was done at the hospx

In' admtmn, ﬂeld_ workers 1," thgse :
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3 hy Tetter about ou

5 weeﬂng.

A (1H) Se]ection of schuuls .

(n) Contact wn:h schoo] super'{ntendents and schoo] prmcigals

The school supermtzndents and school pr1nc1pa1s were 1nfnmed _.

ftention: tﬂ carry out thls study The purpose

i )
nf tr@'swdy was later exp]ained to; ach schmﬂ prfnc1pa1 during a

JAL thls meeting they wére informec that bo, and g1rls 8, 45

10 14 15 and 16. years of . age would be ehgxb]e w parncxpate. g

It was’ po\nted out

would be requxred. AH princivals (ndicated the-nr wimngness t

cooperdte “and assured the authnr that pi ‘enm consenb would not be

aprublan A bl

(see belom) of 96 students ar each sex 1n the 8- 10 year age group +

and 96 of ‘each- s’ex m the 14416 year age group ; frnm each mortahty

regmn o Enure c1asses consxsting ):f/chﬂdren in, the "

i+ groups. were exammed since it was felt that the response rate wou]d

be higher than 1f c)n]dren were chusen 1nd1vidua1ly

t consent: frum che parent of each child -




{iv) Semple size determimation . - ° T A
i " s 2%
The sgpte she was calculated based on the v-rmmq of. i 4

=30 lgi mrresponding to the standard deydation of G

b Bagthiners t5 in the pop
‘d=6 -gl qna need to have: me slmph nean umdn & ng}rof
the powlatlcn mean

v (nserting these values for m unknouns in the equ-tiol nbova,
: the um ofn is 96. This is. the, limln swl: size required for

each sex ui age group.
A sﬂl! size of 96 would prwude ms study swith &n 851 chance
v of nntting a clinically relevant d{ffemnce of 20 -gl in mbﬂ
_serm -chlesterol levels between two_individuls ‘at the 5% level.
'It is recommended (Altman, 1980) that significance tests shoyld have - ¢

o | pwer of 80-90! in order: to,detect a t.ruejduf-mce :

! (v) Dbtlimng,prenhl cansenc for- Phase 1 uﬁ the Study

" Parental cnnsent Was requtstad eks before the survey twk
_pllc; in a school’ Ead\ eligible parﬁcfpant ns given a-letter.to




¥ took place:

% cunsent fenn (Appendices . End D).

5 e : " 5
‘which wus attnched 1 consent fom to takae (Appendwes A and
B) Consent forms Were m:turned by the chﬂdren to the\r respec .

t'Ive class teachers

x

" i) Res onse vate for Phase I of the Stud

~In the high mortali ty region the partm pation rates of the
B 10 and 14“15‘year olds vere 87%.and 39% respectwe‘ly (Tab'le 1)
Non~part1c|pants did not cunsent or were absent from school during
the: time the survey ted. was ‘on 1ocat1 on.; ¢ )
There were 94% and 893 of the e11g1ble 8-10 and 14 16~ year olds
respectlve)y who participated in the Tow mortal(t\y reg{un As ‘was "

the' case in the high mortality. region, the nnp-partimppqts either

‘did not cansentj or vere. ‘absent fron school at  the time ‘the survey.

(vu) Dbtainmg parenta’l cnnsent fnr Phase IT of the study -

Phase 1I-of ﬂxe study consisted of ohtaimng blood samp]es from 1

the :hildren whu had partlclpated in Phase

JPQrentaI consent’ for

th1s phase Na obtamed by sending a 1etter tn wnich was attached a

(vm) ‘Response rate for Phase 11 of “the studl
nn]y those chﬂdren 1nv01ved 1n the ﬂrst

Chs mentwned abnve

phase of t)\e study were ehg\ ble to give blood Table 2 shows‘the

‘partiglpatwn-rates of, the B,—la and<14-16 year nlds in the: hﬁgh and ¢

|

1
1§ b
{2
1

|
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Tow mruluy reghms -ere 881, 911 94z and 78!' respectiv:l,v.

Tha mgher non= raponse |n the Jow mdruﬁw rngiun was due zo
2 morytbrnt of fnfluenza 'n the sdmols which resulted 1n~mny 3
st.udents being absent. ! An attempt was rade to ‘return to m schools

it a Taterdate but. this was not p ssible ‘since students vere 5

ﬁrni t,neu- yaﬂr—enJ -xminaﬂun§

nstrlﬂnns. U\Hdnn were shmm hou ler Iﬂuod pressmr

would be. mkgn fnd ure a1 1owed m use, under supervisian. the
t;ldud pressure instr m's. ~In lddition. Hley were shown hw an. EKE

" Yecording was made. |, . 7 t oy F
some e}(p_resse‘d concern about giving blood: »umver. an atwwt
was :niade.to“anev!a te :helr cuncerns by £&1ling: them that Yhe e

‘ procedire was fot painful. They left w!th Tess nnxm.y.

ata anectio» !
~t of thl data cnnec:ﬂm members of the survqy







% B FrEG &Rl 2TY J . E
ia-;eFexssistad by teschers in the elamination Of the-younger -

* children. llgy assisted in alleating ftntmnuon mambers and -
: measuring Iejgm.s and weights. ~ The prpen:e of thedr: uu:hars tept

the children relaxed. Each pnrt(cipan ssat -for about 10-15 -Imt,gs
after he/she eritered the examination Yoos. ~ At this tise, eachof: -

‘then was g’inn a west’imniire with - an\dentl"n“on fumber.

The sequanc! followed in nnsnring I&:d pressure, “helight, .

(441) Presaration of children for blocd rdssum sirements -

.In_allschools blood 'rtssm Ileasurmnts were sade "ln LR
spldms room {n 2 comfortable enriru—f students were
advlsed by their teachers not to run and -erq/mcounged to veid -
before caing toﬂe exanining room. They -mlskedm r-m
ﬂ\e(r Shoes and excess c\althﬁvg. such 3 swuws and coats.

iv) Measursmnz f blood pressire with tthh iometrics SR-11 -

Automatic Blood Pressure Recorder e 3 uls

“This, lnstrumc was anbnud daﬂy halm use Wi h the A

.men:ury column of 2 wull 111unlmted mercur_y baunaman ebev\. The

1nlonna __nvl relmm to Y, 1=ngr_h of smnce udica\ Hslgory %
and smoking habity (Appendix E). =~ ° . LR
: i | 2

Physiometrics Autematic §lood Pnssun Recorder (Fiquie 4 ) is. = ..

* equipped vith a standard rigid’ wff designed for use fn the wpper
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right arm. The cuf_f contains a microphone located under the fabric
on the inside of the cuff which dletecfs an¥: fecords 1st and 4th .
phase Korotkoff sounds. The blood presstre was measured from the
base up};er right-arm which was placed in the cuff with u;e ni:ru»

- phone in the cuff located on u;ej:sm side’ (twards the elbuw)

and over the brachial artery.

~After me arm uas placed prn ] '. the cuff was’ closed and the :

metal hook and va1cro fastener- were secur-ed.. The cuff was” raphﬂy

1nﬂated until ‘the pen lndicated a read1ng of appro:dmntely 3u -

. mercury higher than the anﬂcipated systo'lic Wessuv‘e. The cuff was

then def'lated at a rate of 2 m'nng per- second. Tha inflation and
defhnon rateq were pre-set nn this 1nstmnent -

Two htond; pressure neasuments were taken five minutes apart
from each child after he/she had bgen seated quietly for -~
approximately - 10-15 minutes. - The mean of the two blood pressure

e }Eadings‘ was used in a'll _analyses. Cam was nken to make sur: that

after the:child was sut?? the am was resting at heart Ieve\. ;
Before the blood pressure was taken, tlle procedum of takmg the
blood pressure and what to expect ~as.gxp1a1»ed to each smdent,

Blood pressures were recorded on a-circular 2 mm graduated P
disc. Each of thu recordin‘gs was identified with the child's

Entlficat‘lon mnrber and class -grade and then stup’led

name, .

_tagether. The h1ood pressure rec ding .on the dlsc was' read as -

follows: ‘the first clear pen stroke which was: fo'llowed by a series

of strokss regu’lar'ly spaced was _the systol-lc hluud pressure.




g

i
A,

)

“in"the appropriate-section of'the questionnaire:

direct writjng vs1_ng'le channel jnsty‘ument (Hewlett: Packard,~Made1

Diastolic blood pressure (4th phase) was read at the Fifst sharp
reduction’ jn amnHtude fuﬂowing the usual series of pen strokes at

the maximum amp'litude (Figure 5 ): s

(v) Measurement nf anthrugnmetmc facmrs .
(a) Height : k
Height was measured usmg a stee] tape fixed to a wa]l w{th the :

bottam end tuuching the groun‘ Vg The chﬂd stood w1thout 'haes, w1 th

the back square agamst tne waﬂ and eyes 1ookmg stv‘aig t ahead,

Each ¢hild stood ‘as uﬁﬁght as, possuﬂe mth heels on the

ground: A measuring square was, p]ated on- the scalp and against' the ’

wall. Height was. measured un’ce‘tu‘» the nearest 0.5 cm and- recorded

(b) eigh

Height, was measured once. with a flnor Todel sca]e (SECA) to the F

nearest ﬂ 5 kg wmmut snues -and in the' m\n'lmum amount nf 'lnthmg.

The scale was: cahbrated daﬂy mth a § I{g welgh : Everyone was‘

1nstmcted to stand in the nnddle of the scale without stoo)ﬂng.

Measurements were recorded m the appropnate sectmn of the

questmpnaire RS 5 ok

vi ) E]ectrucardlogrm

TA s1x 1ead electrncardwgram was taken from each cm'ld mth a .




Blood Préssire R'ecordjr(g Disc showing’ pt:‘iht; at which:

. Systolie. and ‘Diastolic (1V) 'Blood Pressures were ‘read»




DIASTOLIC(IV) BB




vn) B]aod samghng . :
The h]ood drawing techmque was e){plamed to a]'l partlclpants.

™
Attempts were made to' ’anev‘}te whatever anxwt‘y existed by~

nﬂﬂ and takes amy

surmg each chﬂd that the p otedure is. not Ppi

i of bodd

a few mmutes Each chﬂd fasted Fur ten huurs and was taId that

Blood was

he/she wnuld be gwen birg akfast after h'l\md was take‘

“draun with the ph\lld ' thi sup\ne pos ’mn by trained- techmcians

frum omnunity hospitals 1n the region. The effect of venousv N

77as the needle

A
stas1s was ccuntehed by re]eaxg stas;s as son

entered: me vem. 3

In  fow cases)’ b'lond f1ow ‘nto vacuta-lner had 1o be

he'lp d. by'reapp]ymg lght Stasis on ‘the vein. To: 19 ml samples

re taken dn. red tnp sHicone coated ‘tubes frmn each

of th se. sam;ﬂes was used to_detemme;\mjlc acxd_ and




glncase 1evels and the ou\er to measure tr\glyceride, wtal and HD 3

; cho1esteral wmcehtratinns. : 3
. ¥ 2 3 . Bnth blood swles frm eicn persnn nere hba'llad uith the same .
[ 0 e \dentiﬁr.ation number used in che first’ phase of the study. Sam]es z

» were s 1pped about an hour aft.er mey were “taken to the: biocnuutry" K

1abnratory of the hnsplta'l in Hne comun(ty for seplnﬁon -uf “the.

The sgrum uas crans'

“ten mnuﬁes.

sthools in tixé high and Jow murta'l{ty regions vere se}ected

ra dw]y and huth of their senm samples werg sth in half. Thus ; 5
i o S 3 3F each contribut.ed four slmv‘les wo af these simp!es weve g(vzn aur

ficuﬁous 1dent(ficaﬂon mlber that was~ known -only: m the author. 3

These salpls uith the fictitious 1dent1ﬂcat1on number were used:

e 3 " as. internal controls o cest m: uccum:y of the 1pid, uric acid

T ©. . and gihﬁse analyses. mere nere ten suv:h suules from the h: gh

2 mrn’l ity region:and eight sam]s fm the lw nqrulity ng‘ln

Thie. resulr_s af the. coefﬂ:lent of var{atmn of the wsumnt
the cnmct'ly 'Ilbelled and-

P error bebveen ‘these simp'!es. that :
the iu:htwus'ly 1nbelled‘sump1zs for. the: ¢

Iﬁerent varhhles are-




mples for uric acld a}nd P

authnr to the BIochemistry

afr, They were mcked up. at the St John's Air'pbrt and deHvered

'-to "the respe:twe blochemlstry laburamnes o analysis. Samples

were k t a at <,4 L dun ng sh'lpment

: A'H samp'les were frozen at the Mcchem i try lahoraton untﬂl ]

thex were ready te he ana'lys

¢ thawm‘and thien refrnzen. The hp d ana]ys as..well :as ‘serun;

“uric acid and g'lucus,e ana]yses were done within three weeks of. the

; samples bemg delivered: to the respecnve laboramrves

. BIOCHENICAL METHODS

"’\ SECTKON

1) "D on o fotal serun cholesteral:

“Total® serum cho]estero] was de temmed by the DHOD PAP method -

o which is.an Enzymatu: Colorl

tmc Test designed fbr autom

ann1ysis by Boehhnggr Mannheim. The hiochemica] reactions. of th'ls

test are: ‘as fq\lws

Chnlasteral ester, «HZD cho1estero‘i esterase chb]estgro] +

fatt.v ac d P

: Chulesterul + oz cmﬂestemr oxmse ‘942 cholestenone +

Hzo2 i

nzoz + 4 aininophenazune + phenol PDD

Hwever “samples were néver frozen, >




n, the first react1on, there is: estew\fu:atian ‘of. chn\esterul ester

by cho'lesterul esteras Iy the second reactwn. there is oxida‘

B han of chu]estero] by’ cho'lestero) cxvdase and fum\at

tydrogen peroxuie In the third -reactjon, hydrogen peroxide :is-

" deterined by the peroxidase cata'rysed caupling of phenoT, with:

4-am1nuphena‘zone' It this procedure, a 0:5m samme of:sera was:

.used t9 ‘detev‘vnine the chaTestemL cencentrat!on.,

tes' was 0-! 500 mg :hlﬂesv‘.er 1100 s

Cunventionai methud of standard{;afmn 1nc1uded the use nf

contre] sera_Precinorm U, obt ned ‘am Boehrlnger Mainhein GmbH

éagnostlca. Add\tinna’l 1nterna1 quality cantrol Was carrled out

by, suppT_ylng the laburatary with gighteen Iﬂ\nd dup

ntwnempage 77

\of the measurement of: the error: between the samples_ is shown in

for: analysls -as.

Append!x b External quahny coiitrol was performed by ubta1ning

: Centre for D\sease Cnntro] (CDC)--in Athnt _,Genrgh UsS.. A, The .

cne\‘ﬁcisnt o varianon for measurement error between va]ues af

> the samp1es ﬂrem e and the va'lues of thase samples ohtained by

the 1nca1 hbnramry s shown in Appemﬁx G

tatinn method The prucedure mvo]ved the ‘reparahnn uf

samp]e and cbntrnl tn be assayed. The

The’ range of 'the s

te’ samp]es

The coeff':cwnt of variation

)yophﬂ\zed cho}esteru] sera of d)fferent cuncentrat{ons from the




reagents yiere heparin, manganese chlorite and stabi'li,zers. To:each

nf the tubes was adde? 500° ut nf*we”-mlxed semm sample. The

'mlnuth» The next st 4 1nvoWed centrifug tlon of the! sampl s

15,

so}‘ucm The so]uha contam\ng the HDL fruction ls hen assayed

a

For chowes‘%em using & spectmphotomete' :

[ntema] quahty c’;ntro] -consisted -of providing ’the laharatary_

it e1gmeen Blind dup]icate sampies as'mentioed on page 7. TA;U.
af the measurement errnr 15 shmm in .

B Sl cnefﬁclent nf vamatin

'Appendwx H

\h) Betem\inahon of & serum tngl,yceride »'

ADP+REP PK_: pyruvate ATP

Pyfuvate & NADH -t L L, Iactate + NAD:

action

*Thi xidation of ADH “as followed ‘at 340 mi. The

Was: perfomed at 3n°c, pH 7:0 and Wa¢ assumed f.u be complete after




|

10 minutes.

o masurunnt of these sanples (Appendix I').

[

s

Bt A i

In addition,.blind duplicate samples weré dnalysed as -'eniioqea .

; which-gavé the amount of error associated'with the
Extemﬂ qul‘Ht,v tontrol

was carr'led out. using ‘samples of sera of known concentrat!ons frun

che Centre for. D{seaiu Control . ir Atlanta. The‘sera wererecon-;
The va'lues were: cnmvam with tha knhwn

stituted for ani]ysis.

erro ‘as shnvm in Appendii J.

(w) teratnatton of serun iric acid
Serum uric acid cnncentratinns were detev-ined hy the. Mkalim

_Phosvhomngstate Method. " I 'tms Ethﬂd. 'sera were diluted nﬂh

then dialyzed Igihst a:sodium” t\mgsmfe I\ydmxvhm‘l ne_

soluEion. Phosphotungstlc acid \as. dded and the absorbance. of 2

the .coTor yroduced in the ana]ycical Stream was leasured at 660 .
*in'order to test. the accuracy’of the ‘ethod. eighteen Blind. *
The . i

% dupHcate saqﬂes were anﬂysed as nentlened o page 774
= coafﬁc(anc of variation.of the neasureunt error of these

samples is sh o in Appemhx K

(v) Dete mlnation of serum glucose

The glucose’ cuncantra:mn in the sera Was detemﬂnéd by
Tms prwcedure used an.

a5

4 Techn1ccn bound-hexnk{nlse me'.h
G

3 ind g‘

1mob11iu enzyme co ’} t




"phosphate- : . o two

steps 1) hexok-lnase catalyses the phosphurylatwn of glucose Fo

The a unt, of NADH produced is .in- dirett

qe and NABH

P
:propurﬂon to the concentrnt'lon of glucose present in the serum

samp]e‘ The ahsurbance was read:\at 360 ni ina ﬂow ce"

In order ‘to test the accuracy of ttns methnd, eighteen bhnd ¢

- duplicate samp1es were sent to tne 1aboratury for a‘na'lysis as

; mentiuned on’ page’ 77 “The coeFf‘lc'lent of vanat}euafm s et e g

measurement er;

ssumated with these: samp]es is shnwn LAY

* Appendfx. Lot a2y

amr_ud_\ﬁtm

CANE data were transferred tu punch cards and analyses

¢ done using the. Statistlca] Package for the Social Sciences (M1e




< Tevels were not distribuud nurﬁﬂy but were skewed towards the

2 respectlve :lnss nlchurs on an mforuation sheet (Aﬁpendix H

: 3 Mght

< - the- or\gmaI data were used 1n the staﬂsnu'l a‘n-]ysl

-—(1) Age
~."The age of. each snbject was mlculaud blsed uppn the agg at
: ist birthiday.” The Mrth datz of elch :hﬂd \mlr.h was uhuﬂ-ed

ﬂ—u school, regjscers was vanahlq to the author by.,tng

These age grnups Here chosen .to -

16 yeﬂrs

assess’ whether‘there are d'fferences 1n tl;u dlstribuuon‘of CHD = 3

“I

risk factor. vlrhﬂes betueen prepdbetta] und pubertal chdrew
wn‘.hm and hzmen high and Tow CHD mortath regions.

111) D{stﬂggtlnn o varubles =0

AT the continuous variab]ﬁ wem plotted to ascertain the *

§hape of “their dlstrlbuﬂon. 1t was found that tr{glyceride

“A-log* trinsfomatin was. done on tMs vlrhlﬂe m
'riormahse its.distribution. Hmver, the! transfonud values gava :

< the ‘same, resuns nx the. untransfqmsd. othgr resnrcners reported 2

- s1m|'lar f(mﬂng u]dsmin et-al 1973 Bérensnn et u1 1§BD) *.The

3 Eentrﬂ limit theorem states that fora rand

distrlbutinh wIth ﬂnite variante, the distribunun of'u .samp'le‘

mean approachus normal‘lty as the sample size increnses. Theréfgré,




(1) Quetelet tidex (weight/height® and weight/heisht?)
The quetelet index, which is- anz¥jidex ofm mass, was o
computed to providg a melsurz of ne{ght correcte& fpr height. In’

ﬂn{slcm‘nmt‘lnn, weight was measured in kﬂugraus and_height in-
- E

centl!\gte\ “The index. ue(ghw\eighﬁ nns used” to cwpute the .-

body mass ‘of\children |n the 8-10 year. age group. Th1s (ndex was

“one. (f the five (see ‘below) that was least correlated um\ height

wemht/haightz was used:as an: index of hndy mass for thndren
3
in the 14-16 yean agg druup. This 1ndex was chosen from amng the'

Five (see -below) tested h:causg it was least carre'lated nim the 2

heighc ‘of cM'Idren in this age group. ,
The folluwing indices were tested ) weig‘:t/helght, (Z)

uexght/nexgmz e weight/hwhﬂ

) neigwneiqht’ i and

and m‘.her abmn\a“t(e

None was fnund. Resting hearc rat.a was :
then calcalated from Tead 2 by determining the n«mher of. fifths

of a secnnd between cnnieeut'lve beats. ,The R-R complex was.

i “¢hosen and ‘the nnmher of fifths eTapsing before the same cumplex

recurred was :ounted. 4 s|n:e there are cm'ly 300 f1fths of'a :

“second in.a- ke nute. :he ﬁeurt rate- (numher nf beats per:minute) -

" was determined by the number. of fifths counted. **For xample; 1/5 |

:second betieen consecitive beats would give a rate of 300 beats,
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per minute, 3/5 would give a rate of 100 beats per minute.. The

number of Fifths was-obtained with the aid of a caliper. TMs

enabled measurements to be moved away from the EKG graph to amore .

convenient place on the graph paper, thereby fac\Htatmg the.
. calculation of.the heart rate. . i N

" (vi) .Estimation of LDL chotesterol *'*

- formula of Frledeuald Levy and Fredricksan (1972).

i Rats chn]est‘eru] ‘equals: tqta} cholesterol minus (HDL chisTesterol +
. total triglycerid divided by 5):.
4 I Ty

{vit) n of VIOL cholesterol - -

+~ An estimate of VLDL cholesterol concentration for each

Estima:

‘individual was obtained by dividing the total serun triglyceride -

level by 5.

(v111) a'lcu]atwn of hg\d ratms
Two ratios were calculated. - The total cholesterol to HOL-C
ratio was- obtained by di'vidingr the r:atal serum cho]esterof by the

% HDL cholestero] ;
ny the square ruof. of ‘the LDL chn]esternl o™ 4"

. «

- The LDL cho'lestera? uf eath 1ndiv1dua1 was ca'lcu'lated using. the

Theformula st

The otherratio was derived by dividing’ the HDL-C
. ¢




H
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(ix) Definition of elevated-primary CHD risk factors .

(a)” systolic blood pressure
Qeidhws > 125 mmig were considered elevated for children in

the 8-10 year age group.. For the 14-16 year age group, readings >
140 miig were designated eievltgd These readings are considered to
be hypertensive levels for mese age groups (Dialogues. in ll,vperten—
Va1 %, o 1 9T §

L (b): AsbuH: (IV) ‘blood grassure Wit

Thnse cthren in the 8-10 year iga group wmo diastolic” (w)'

" blood pressure Tevels 380 kg were considered to have elevated

blood pressure. Readings > 85 lr-Ig were wnsidgrnd elévated fow mc
15-16 year'age group. These readings are considered abnormal for
children in these age groups (Dialogues in Hypertension, Vol. 2,
No. 1, 1975).

(c) Total serum cholesterol 3

Anyone in the two age groups mﬁ- cholesterol levels > 200 qt

was considered to have elevated cholestercl. This is the cut-off

value suggested for childfen in this age group (Drash 1972).

(@) sanking -
' Data on-this vurhj)h were cnllactad from thu 14:16 year agg
group urny. For chn purposes of ﬂns study tnosa smking > 3F

:igarettes per week were a.msidered m be smklng u:essively This
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was an arbitrary cut-off value. 3 &
(x) Descriptive statisties ) L
(a)  Mean and standard deviation TR we

The mean and standard deviation of the following: variables ‘were

calcu]ated far each age and sex’ group: - (1) systnlic' blood ‘pressure,

1

2), d\astuhc (1v), blood: pressu‘re. @) heigh\‘. (4) we(ght, (5)
. quetg]et 1ndex, ) heart rate, (7)total serum chn]esteral /(8).
g ~C,.(9) -LoL=C, (10) VDL-Cy, (11) sérum triglyceride, (12) sel um
A glucose, (13)" serum iric acld (14) HDL-C//TDE-C and’ (15) ‘tatal i

B D cholesterol/HoL-c:

L 3 B (b) ..Prevalence and c]uscer(ng i 3 - J
The preva]ence and c]usterdng of elevated pv‘l"mar‘y’ CHD risk ’ -
factors were ca'lcu!ated based on ‘the Teyef} considered e1evated for
the respectwe age groups (see page 86). These facturs were:
(1) systolic bload pressure, ‘(2]‘dlas‘m!)c (v;y) biood pressure,'
(3) total: ‘§grum:choié§ternl and (4) smoli‘ing' > lifciéarettes per. week .
' (for. the 14:16 year 1ds). - The prevalence rate () of each risk

factur was detemmed by Lﬂvidmg the numher n€ 1ndiv1dua15 with . -

e]evated 1eve'ls by the total number: of lndw:duals muTtipiied by 100‘
: Clusl‘erlnq of elevated: pnmary risk factnrs \Was asr.ertamed h_v

1dent1fy|ng che number of children with one elevated factnr -two

¢

:
i - elévated factors and thrqe_e]evated “factors respectlve]_v‘

R - W 4 .
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@ v (xi) Inferel:stial statistics g
(a) t-test ’ £

N P The two-tailed t-test was use‘d to.test for differences between
‘:: mn mean.S. It was based om the hypothesis -that, the sampje means 2

were equal in both reg[ons. 3 » M T # %

L (b) D1fferences between Erogorﬂons
4 The tesh ng of differ'ences between propurhons s theureﬂcaﬂy

ana]ugous to the ch1 square tes: (Zar, 1974) The hypathesis Lested W

) was that he praportwns of in

c]usteMng uf primary CHD rlsk factors were equa

s - The fonlm‘a s shown heIow,

(c) tegvnse d\sgg nanc analysis -

The uILKS mthnd of stepwise d1scr|mi nant ana1ys1s Was used’ o -

1dent1fy thnse risk.fe c!.or varvab]es that: wem the best- rhscnmma-

tars between simjlar' age groups in the h\gh and ’law mrta'lity




i di’scrimnaﬂhg variable according t
'second d1scr|m1nat1ng var1ab1e is se1ected 'S the var1ab1e best able ‘.

: discﬂminatim\

WTth more recenﬂy se]ected var\ah]es Eventuaﬂy, elther m

£ 436).

'pneffidents nbtam;d Fron the: analys

regions. Thie analysis was also used to detémine the important
d1scr1nﬁnat1 ng variables betieen the 8-10 ‘and 14 16 year age gmups
within the' two merta'{lty regions .

"The stepwise procedure begins by. sélecting the s'mg]e best

user detem1ned criterion, - A

chi step, vanab]es a]ready selected may be

-remnved 1f I:h are: fﬂund td, reduce d'scriminatwn when com ned"

vaﬁahles will have ‘beén se1ected or lt Wit be found ‘that the

remaining: ar\ab]es afe-:n6 ' longer, ahle to :nntrihute to furcher 5y

d(scrimination" (Statist\cﬂ Package for the Social Sc\ences page.

Based upun “the vﬂue .of the standardwsed D|scr|m1nant,Functwn wy

S, one: is abTe to rank ~the

‘var\atﬂes with the most ducr{minat ng pouer in bruzr of 1rrwortance."

in he!r abmty to discnmmate between he two groups.




“In this pru:edure each verson must. have data nn each nf ‘the
variables entered in the analysis and ‘the general ruTe is that there

shou]d b ten persons to each variab]e. .
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Intmdac cl’

0 year ige>gmup in the high cnu murtahty regwn»

) l'eun sysmhc hlood pressure 1eve'|s of b ys and

irls in 2

the 8- m year age graup 1n the 1ow ;CHD mortahty regmn

111) MEAn' mhc blood gressure 1evé1s of buys in. the. 8- w

age group high and lw CHD murtahty regmns

‘blood pressure 1eve'ls of g1rls in the B L0

ahd 10w THD orta'lnty regwn

. T_m group in m(
W

‘9 1 r port ‘the resu]ts of svepmse d-lscnminum:

:denm 1ed xhose Hsk factur var(ab'les listed above,

mportant in distin hing betwieen. chndren in the




. ‘within éach regfon. - )
: The remaining sections will cover aréa# as-indicated below, - 1L
k : using the four subhead!ngs as outlined above,»‘_In Sections 10°and s
bt l - Prevalence Uf el evated CHp, Nsk factov‘ variab'les anong 8-10 and




TABLE 3

MEAN AND STANDARD DEVlAﬂﬁN (S.D.) OF BLOOD. PRESS\DRE LEVELS
AND- HEART RATE OF ‘BQYS AND GIRLS. AGED 8-10 YEARS. IN HIGH (H) -
AND LOK (L) CORONARY. HEART DISEASE MORTALITY REGlﬂNS

| 8.3 <005

* ‘Based Dn a fwo-tailed t test Df the. hypwthes!
; means. are dqual- in both, region:

N‘qtvvstatist!cﬂ 1y s_lgni Ficant

8,67 NSk




‘in Table 3, fhe mean_ levels 'wzre almost 1d§nttca] - 1?4.2 mitlg for

hoys compared to 104.1 muHg. for gir1§. :
: i

region, the mean systo'l_h: blond-pressnu Tevels of. hﬁyi and §1r1’s I




TABLE 4

: MDRTN.ITY REGIONS OF BOVS MD GIRLS AGED

“WEAN D, STHDARDDHAT TGN, (5. OF--BL0GD PRESSURE ‘LEVELS
- AND: “EAR T RATE ‘BETHWEEN - HIGH AND . LOW COROWXQHEAHRT DISEASE

8.3

.6, < 0.5
<0001

7. oo

<0001




regmn - Tﬁe d\fferen:e was statmica'lly s\gn!ﬂcant at the 5%

thg g IU zehr age g oup. in the lnw CHD mcrtah tx region i

‘ln the 1ow mnrtaﬁty reginn tnere was a, 0.5 mmHg dlfferenne A

(vil) ean dlastolic (1v. Mood pressure 1eve1s Df boys in th

8= lo'year age grnun'v' ”ﬁha h& and low cHp mormity remons

Tab'le 4 shows that .thg mgan diastoHc b]aod pressure 'Ieve] of
" boys ﬁn the rtahty reghm WaS- 3. Mlan higher than that uf
: thelr counterparts in the Tok: mm‘tality region. ‘m s mfference

was h1gh]y ngmﬁcant (p<ﬂ 01




ln the high mortalit reghm, girls had a s!qnificantly h!gher

% mean dnsto]'ic lﬂood pressure leve! nhan boys There wa's: no. G

sxgm f-n:ant difference "l “the uean diaséu'l ic bllmd pressure levels
between hoys and g!Hs in- the low murtahty reg\an. ; ;

A cumpariso kit mean diastuhc blnod pmssure levels: between

: the reginns shw that boy's and g
had s1gnif1 cantly Pngh rmean d!astnhc h]aud pressure Ievels than

1 Is 1n the high mrtaHt_y reg(on

their counternarts in che 'Iw nurfahty regwn. )

heurt rat: that was 5 3 beats per mnute faster than Chat of

vhuys. Tlns d!fference was sbat\sticaﬂy slgmﬁcant (p<o 01). %




in the Tow CHD mortality regfon.

> Girls in the low mortahty regi on had a mean. heart rate that

» 2 was 8.7 beats per minute. faster than that of boys. Th(s difference
. was highly s1gn|ficant (p<0 001) as: indicated in*Table 3.

(xi)  Mean hearz rate of ‘boys'.in the, s-;o year: age: group. in the. -, 9
. high and 1uy-éHD mortaht[ regwns i i

/ N 99 d -
: : \(x) Mean heart rate of boys and girls.in the 8-10.year age group
‘ ) : . Bays in. the high morta‘hty regwn had a pean J\eart rate that

% : " was'8.5 beats per minute fascer than boys in-the Tow mortality

1

| region. This difference |n the mean heart.rate, @s shown in Table
i

4, vas Highly s1}gmf cant (p0:001). «

., w’ B ® B

3 - (xi1) Mean heart rate of girls “in _the 810 jear age houp 16 the

|t 2 : h\ h and Tow CND mortali re fons’
* & The mean heart rate of girls.in the hlgh mortahty region was. . .

5 1 heats per mmute W‘aster than that ﬁﬁ gw'ls “in, the Tow mortality

=

Lo, Within the,]

gh and’ 1ow lportahty régions,: ,g1rls“had a
g s1gmficantly fuster fiean heart rute than xmys K




5 2 /

100
; :
faster heart rate than boys in the low mortality regfon. Similarly, =~ .=

giFls in the high mortality region had a significantdy faster heart

rate than girls in the Tow jortality region. . o

SECTION 2 . T

-

MEAN SYSTOLIC AND DIASTOLIC (IV) BLGOD PRESSURE LEVELS
" AND-HEARTRATE-OF BOYS AND GIRLS IN THE 1416 VEAR AGE

s

GROUP IN'THE HI{;H AND LOW CHD M!JRTAL!TV REGIONS

(i) Mean systolic blood. pressure Tevéls of boys’ and girls. in thie

14-16 _year age group in the h1gh mortality region

ln the high mortamy regwn boys had.a mgher mean systnhc
blood pressure leve] than girls. As shown in Tab'le 5., the mean
dIf(erem:e was 5.7 mHg and was highly slgniﬂcant}(wﬂ.UOl).a
(i) Medn szsmir'bmd pressure Tevels of boys and girls i the
4~15 zea‘r age groug'm the o CHD mortality regmn :

Buy's in the lnw mprtahty regwn éIso had .a s‘lgniﬁcant]y

higherr mean systnln: b'lond pressure level than g1r1s.‘ ‘The
d\fference in mean levels bemeen the sexss was 6:2 mmHg and: was'

highly slgmﬂcant (p<0. 001) as shown in Table 5v
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$e TABLE 5 .

i \ MEAN AND STANDARD DEVlATldN (S.D.)" OF BLOOD PRESSURE LEVELS
AND HEART RATE OF BOYS AND GIRLS AGED 14-16 YEARS IN HIGH
(H) AND-LOW (L) CORONARY. HEART UlS‘EASE MORTALITY REGIONS "

K AGED. 14-16 YEARS

S e B - Boys(uii g7+ Grrasi) nioe.
W e LT Beys(L)iine128 L Girls 135
3 Mean. 0D, Hean " i SiD. N
12,8 717550161 13,4 <0.001
STL T 16 Y 1306 110470 1097, <0.001°
Diastolic (IV) (mg) - | : e H
oo 10.6, - .74.9 10.0° Ns** w .
8.4 684 9.3 . NswF

L k .
¢ % | Heart Rate (bea‘tvs'/min). ' ;
R P st ey i SR EET)
1699 L 12,170 736 . 125 .<0.02

C73.2 L3 <o.001

* Based ona two taﬂed t-test of - the hypnthes'is that the samn]E S
| means are equal. in both'.regions g ¥

Bt th stat{s_t!ca]‘ly 519"1f1cant_ .
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(411) Mean systolfc blood pressure Tevels‘of boys in the 14-16 ; :

year age group in_the high and Jow CHD mortahty regions

“Table 6 shows that the mean systoﬂc b\ood pressure Tevel

o of boys in thE‘mgh mortality region was 5.5 mmHg-higher than that

,-of boys “in, the Tow-mortality region: " This differénce between the

- 't‘wo» groups-vas stuis_ticaﬂy signifiggnt,at éﬂe 1% Jev_e).

mortahty “veion was s1gn1fi anny h(gher than that of glrls i ; 5 o i d
_the Iuw mortahty regwn The mean diffnrence betwaen the two
5 ) . ) giroups was 6.0 g and was highly sjgmhcant (p<n 001) as.

‘. i - indicated in Table 5. :

. "The mean systoh‘c bhwd p}*essure levﬂ of boys in the high' :

morta)ny region was sxgvnfi:antly Mgher tnan that of giﬂs, Boys

in the Tow wortality regton*also hid'a sigmﬁcantly igher-s mean

: systnhc b'loud pressure™ 1eve1 than g\r!




TABLE 6

MEAN AND STANDARD DEVIATION (S D.) OF BLOOD PR{SSUKE LIVELS >
AND. HEARTRATE BETWEEN HIGH AND.LOWC RY. HEART. DISEASE  ~

i HNTALITY REGIONS OF BUVS ANH GIRLS MED%VU\RS

o i 16-YEARS % (- il

Systol e (mnhg)
¢ Boys. )

“Girls S0 neds ma: - U110

‘Diastolic (Iv) (mmHg) -

" Bays 68.5. 8.4

L Girls s 68.4
: ,‘ B . Heart Raté (beats/min) 370 Biod
B s < gy T 69,9 121

e, e s

edon

of
menns are equal in buth reg!ans

'ir Not scmsmmy signm:-nt .
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the -1 zear age groug in: the high cip mortahy gwn
~
3 The mean dlfference in diastnnc blood pressure Tevéls betwéen

the sexes .in the hxgh mortaHLy region ‘was small. " The d|fference

wal ‘0.2 g and,: as shmm Jin Table Bt was ot statlst\caﬂ

dlastol ¢ b]ond pressure 1eve1 bﬁmeen boys and g1r]s was 0.1 man o

As shnwn in Tahle 5

thls difference was not st_at1gtjca11y

s(gn'(ﬁ can

s {vii) Mear'u'diastblic (xv b]ocd pressure 1evels of - hcxs in the

14 s year age group in the " mqh and 1ow CHD. mrtath regwns
Bnys in the Mgh mrtalit\y reg1nn had: 2 mean dtastoﬂc bioud

vels of giris in the’

iy (vm) Mean d'lastuhc (lV) b]nnd Bressur

4. 16 year .age group |n the h!gh an

o cn’u‘ mar'tamy‘

regions:

As-s.hown n Yable 5,‘g1r1s in the Pngh mortaHLy reginn had a




Las mgher mean dmstoﬂc b]oad pressure Tevel..than the(r cnunterparts',

in the ow mortality regiun

The djfferér;ce was 6.5 mmHg. and was, LI,

i . mgh]y,_slgmfi‘:ant, (p(0.00l). h




*5.

mgh and ‘law CHD mormwy reg\uns

(xw) Mean hearf rnte_ 'bczs in ‘the 14 16 xear age gruug in_the

was statistically significant.at the 2% level as-indfcated in Table

regmns

The%'e s a: sma]l difference hétween the mean hear rate of::

L1kew1se, in the 'Iow 5

than boys .

rate of g r'ls in the Mgh mortamy egwn as




3" 3
i
i
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. A comparison between mortality regions showed thac there was.

no difference in the mean heart rate between buys‘ A similar resuTt

was ohtamed for gms : N

f . i3 ssmona i

“the Mgh CHD mortali y region )
As shown 1n<Tah'\e 70 the mean he1ght nf boys. and gir]s (T

lhe hlgh mor‘ta'hty region was 1dentica'l'- 133 2 an. ’ 2 W

,m the mgh and 'Iuw mbrtaht regions

The d1fferenpe as nut'
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) TABLE 7
MERK AND STAIDARD DEVIATION (5.D.) OF ANTHROPOMETRIC FACTORS B g
OF BOYS AND GIRLS AGED -8-10 YEARS IN HIGH (H). AND Lo (wy- :
CORDUARY HEART DISEASE. ORTALITY REGIONS ) 4

) 1 mns

“Hetoht (k) =il o f Tlaaie
U A G ¥ AT - A
G oad Tl LT i, Mo E

uetelet Index (WirHt?)
2,

Based o 2 tub-tailed t-test
means are equul 1n both- regions
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‘statistically sign(ficant‘as indicated in Table 8.
(1v)- Mear height of girls.in the 8-10 year age group in the high

and 1o CH mortality revgléns 1
, Tahle 8’ shuws that g\r]s n the oW morba y reginn had a

jn'th‘ WO mov‘tahty regwns.‘ Girls m the Tow ortah ty regian,'

ﬁowever, were sxgn\ﬁcant]y t

hvgh mortahty* re@on.

. (v) Mean wei ht nf boys and 1rls in the 8- 10 ear: age rou‘ in:

the Mgh cuu mortaﬁty reglon el B

In the high mortah y reg1on, gir]s wera heav(er than buys. e

- The differehce was: 0:2 kg but was, it
|nd1t;ated in Table 7 %




TABLE 8 44
MEAN AND STANDARD DEVIATION (S D OF MTHRDPDME’IRIC
“.FACTORS BETHEEN HIGH AND LOW CO EONARV HEART -DISEASE -
HORTAL TV REGINS OF BOYS:AND. GIRLS MED 8-10. YEARS -

Height (c)
s
| Girls




Ve B (vi): Méan wemht of boys and qlr'ls dn_the 8-10 year' age graup ‘In .

©. the' Tow CHD morta'mz region
In, the Tow murtath regmn g1rls Were D 7 kg heavner than boysi

in the same r,egwnr Thws difference was not statishcally

(v{'ij Hean weig}.t-‘o% boys_in.the
and 1:m CHD murta'l{gx regi S5
shnws ‘that hoys m the 'In m%rt‘

kg heavxer than boys 1n the mgh mur‘tah

sticaﬂy signw1cant

2 was nat,sta

(vii1) Fean weight of: ms in: the. 8~ 10" eai_age’ group in.the. high

- and Tou cip wortalidy vegions
As shm n\ Tah'le 8 the average weight nf

irlgin 'the‘low )

9. mnrtahty regjon was' 1.5 kg greater than that of g1r1s in- the high B

- _‘mof‘tahty riegmn Thls differ nce was not statist1ca11y

significant

" for girls
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Hiek Pra B-XO year age groun din the high cHD mnrtaht_v region

"as sl jownin Tab'le 7 the mean quetelet index was 'Ident1ca'l

Far boys' and girl’s}in the mgh mortahty regmn‘

0.1 and was nnt stansncal]y sugmﬁcant

3 ‘: (xi)‘. Mean guete'let index we1ghezhexght3) of bozs in_the” 8-
P S el xear age aroup in the ¢.high;ang. 104 CHD mrcahq regions

R (x\l) Medn quetelet index. (w 1ght[he|gh a) of. “girls in the 8- 10

xear age group 'in ‘the mgh and Tow CHD mortaht! regwns

The mean queﬁﬂet Andex was

an . 'In the hvgh martahty regior The difference wés qut

R stahsticany sign(h:ant as 'mdlcated ins TabTe’ B

(ix) Mean guete et 1ndex (weight/heighﬁ) of boys :and g_rls in the

hwher “for g!rls in the Iuw _'
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There was also no, significant difference in the mean quetelet

- index between boys in the high and Tow mortality regions. A

similar result was obtained for girls. L

. e L LSECTION 4

- MEAN ANT}‘H{OF\(‘)‘){[EIRIC‘FACTORS (NELGHT, WEIGHT AND

- QUETELET, INDEXY OF 'BOYS AND GIRLS IN THE ‘4516 VEAR:
AGE GROUP: IN vTHE HIGH';ND LDH. CHD jMQRTALlT‘( REGIONS

(i) Tlﬂean height of boys and: girls in the 14-16 year age ‘group in

the high CHD mortaFity region’

In"the high mortality region, boys were 6.9 cm ta)]er than

girls. . As indicited.in Table 9 , the difference was highly

-

(i1) Mean height of -boys and girls in-the 14-16 year age group’in

significant (p<0.001).

the ‘low CHD mortality region .
Boys in the low mortality region were ‘9.6 cm taller than girls.
The difference (Table 9 ) was. highly s}'gniﬂcant‘(pw‘oﬂl);

5 K 5

(411) Mean height of boys in the 14-16 year age. group in. the high. -

and Tow CHD mortality regions

Boys in the 10; mortality region were. 4.0.cm, taller than vbo‘yls‘.

in the high’ mcrta'l}'ty.‘regiom The qiffaknce was highly_signiﬁ'cant e




TABLE 9

- MEAN' AND STANDARD -DEVIATION (S.D.) OF ANTHROPOHETRIE FAC
OF BOYS AND:GIRLS AGED '14-16 YEARS IN HIGH (H) AND L
CORNAKV PkEART DISEASE MORTALITY REGIONS

TORS
oW (L)

AGED 14-16. YEARS

2= Height-(cm) - 2 5%
i . CH Coes.7 0 o1 1.8 6,1 <0.001
: ]i L g 16977 7.3 0 100 617 <0.001 "
i .
i - «
& Weight (kg) 2 S
s H s BN L6 5.1 10.4.<0.001
: RS Y X IR ¥ AT W
& i ® ik #
2 " Quetelet Index (Wt/Ht?) e P
] ’
S Ho- R - S M X | 22:6 . 3.7.% NSk
ot L 2.5 . 24 U212 3.0 <0:0s,

l!ans are equal in bo

L. X Hot stansﬁcahy signmcunt

S Based ona t\to-ttﬂed t-test of the hypothesis tlnt the saqﬂe
.regions

1

7
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(p<0.001) as shown.in Table 10

(iv) Mean height of g’irls in the 14-16 year age groiip in the high

nd oW CHD mor‘tahtz regions

mthin‘ both mortahty regions boys were s-Igmﬂcant'l_y ta‘ner
thun g\r'ls t 3 3 h

A comparison of the mean heiqhts hetween regfnns shnwed that
boys fn the’ Tow nwrtahty region were sugmﬂcanﬂy taﬂer than,
-those’ m the high mortahty reg1on‘ In the case of girls; crmse )
1in the ]nw mortahty region were taller‘ altnough m)t s1gnihcant1y,
than those An ‘the high mnrta'lity regin

(v) Mean we!ght uf boys and giﬂs in the 14-16 zear dge groug

the hlgh CHD murtality reglon i b
In the Mgh morta'th reginn. buys were-3.9 kg heavver than
girls. . The dlfference was h1gh1y 510

Tab\e 9

A
if1cant,(p<p.001) as’ shown i’n




T ( ) ) - TABLE 10

MEAN AND STANDARD DEVIATION-(S.D.):OF -ANTHROPOMETRIC FACTORS-
BETWEEN HIGH AND. LON CORONARY HEART. DISEASE MORTALITY REGIDNS
OF BOYS AND GIRLS AGED lﬂ !E YEARS

i 1167 YEMRS "

Heighit ('cm’)‘ ; : 5 2 o
Boys W7 9.1 1697 7.3 <0.001
Giris o 158 T B T 16001 6D aNsw

weight (ko). P
Boys ST L0 1LE:

8.9 NS

Gfefs ;o S71. 104 Sh2C 85 cOion s
Quetelet Tndex (Me/HE2) | 0w e T S
_Boys..+ . : 7.4 20,001
t 3.0

v 51_“"1‘5 A :

* Based on'a’ two»tnﬂed _t-test of the hypothe
means are: equal in both regions

R Not staﬂsticaﬂy sigmfﬂlcant
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(vi) . Mean ueigh! of QE and git]s in the 14-16 yéar age grou p i
the Jow EHD mrhli!‘,[ Eg on x

" Bays in the Tow mortality.region were 5.1 kg hgavier 'uan_gtrls.

: ]‘herdiffzr.!'nce was highly significant (p<0.001) (Table 9). .

'(mhcated in hhlrlo this d‘fference was ot smimm]y

Slgn]flcﬂﬂt.

v i (vm) “Mean weight of girls in_the u-;s year_age gréip 1h ‘the  bigh:
B e ‘and ‘Tow CHD portality regions 5
Giris in the High wortality region weré z._s ) neamrum]

“their eounc'erp-rts'ui the low mortality region. The difference -ﬂs 3

2 ? s:anstlml 1y s{qnmcant it the 1 Tevel (Table 10)
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[ :
significantly heavier than their cvunierparts in the low mortality )
region. . -

)

(1x) Mean quete]at index (wmht/nemntz) of ‘boys-and girls in: the

hhe high murtahty reglon Tha differe ce ( ble 9 ) was ut “ vl
statisticaﬂy sigmﬂ;ant

o (x) Mean. guemet mdex weig t/heightz) of' ho_vs and girls' in the
Hl‘ﬁ‘-, K 14-16 year :age group ‘in the ]ow CHD morta'lity reg‘on
In the: 1ow morta]ity uginn the mean que\:e!et 1ndex was 0.7 !

higher for girls’ than boys. The difference was, signi ficant at ‘the
- 5% Tevel (Table 9). -

(x1) Mean uuetelet index (weig_t/heightz) of boys. 1n the 14-16 _vear b

age groug in the high and lcrw cip mnrtath regi s

The" mean quete?et iridex of boys in- the' h!gh mnrtahty regwn

o was 1 4 hlgher than thbse in the Tow morcaw regum‘ s shown in
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" Table 10, this difference was. h!gh'ly.sigln‘ficanf"(pm.unl).

"7 Sumary -
¢ The meari quetelet mdex as shght'ly ]

E mcrtahty regmn.

; | SECTION 5
"MEAN LEVELS OF SERUM lems D SERUM upomorsz ‘
CHOLESTEROL 0F BovS D’ GIRLS IN THE- 8210 YEAR AGE: ., i L
REGIONS

,GROUP IN THE HIGH AND LOW CHD MORTAL

(i) ‘Mean total serum cm'lesbem leve7s of. hoys and.gi irls in, the

810, year age‘group in.the high CHD mnrtality regwn

E Tab'le 1 shnws that the mean (:otal serum cho'lestern] 1eve1 of i
han.that of << o e

Sl Lt giels dncthe i

~ boys‘in the same region. - The difference was nét stal ‘_s,t'lcé]‘lyyr R .

signifi cant".v




“TABLE 11 %

MEAN AND. STANDARD DEVMTION (s.D.) OF TOTAL. CHOLESTEROL AND
SERUM: LIPOPROTEIN ‘CHOLESTERGL. LEVELS' OF BOYS AND' GIRLS AGED
':., 810 'YEARS INHIGH (H). AND LW (L) CDRONARV HEART DISEASE d

: MGRTALITV REGIONS

“Level g%

" Total, Cholesterol

12

] means are equa'l 1n hath regions
ek Not: statistica'{]y s{gmﬂcunt

11,

BT :] -
bl

¥
31 Rsa®
31 <0.01
13" Nsw*
1 N**
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(i1) Mean total serum ol Tevels of boys and girls in the i

8-10 year age group in the low CHD mortality region

In the low mortality region, the.mean total serum. cholestérol

12.0 mg% -higher for‘.giﬂs than' boys. . Thisdifferénce.

2 age gruup in’the h1gh and Tow CHD. murtahty regwn

¢ Table s imﬂcates that the nean- total serim cho'lesteml 1eve1‘

of bojs in the Tow fiortality region was #0°ng% higher than, that of
their countérparts in, the high mortahty region The.-dlffevjence
was not stat\shca'l]y s1gn{f|cant

holesterol Tevels of girls in the 8-10 year

n the huh and_Tow CHD® mortal!ty reg'lons

ge groug
“Birls; N the 'Inw mortaht,y ragmn had:a mean- total: serum

1eve1 thatwas :12.0 mgh hlgher than those -in the h\gh

mortality region’. - This difference was- statistically s1gn|f1¢_:ant at

the 1% Tevel (Table 12).

Sumiary N U, R : y
" In’the, high.mortality region, there was o significant’ differ-
ence’in the mean’ serun cholestero] 1évels between boys. and girls.

In _the Tow murta'th regwn, however, the mean - serum chalestern]

'Ievel was slgmflcantly higher for g\r'ls than hays. B

i‘stica"y sighificant at ihe u‘level? (Table )i+ 1T

“ (i) Mean tnta'l serim cho1estero'( 1eve1s of bo_vs in the 8-10 year

(
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TABLE. 12 - bR

MEAN AND STANDARD DEVIATION (S.D.) OF TOTAL: CHOLESTEROL AND
'SERUM LIPOPROTEIN CHOLESTEROL LEVELS BETWEEN HIGH AND.LOW

CORONARY HEART. DISEASE MORTALITV REGIONS OF BOVS AND -GIRLS
AGED 5-10 VEARS

AGED 8-10 YEAF

Hortath Regio . ¥
oy ne12k ekt e T 8

‘ . Gir'lsx n=118 . - " e
" Level, mg¥. __Mean . S.D. Mean S.D. . p*
Total Cholesterol ) i sy ' '
T Boys - 176 26 180 27 TNk -
afris 180 31 192" 31 <0.01
. HDL-Cholesterol ¥ X o : 3 s
S8 B A Boys, L Lo 66 - 12 68 11 NS+ b
Girlss . - ‘67 ¢ 13 DR RS § SR L S .
LbL-Cholesterol k ! . g ¥ e
Boys 9 . 24 10427 . <0.02 5
Girls | .98~ 26 137270 <0.001°
., viDL-Cholesterol . :: ; _ .
. i Boys’ 15 ; ] 3 % 3
CGirls] § 15 .47, 18 ' 4
*Based on a, two-taile r :

.-, means are equa'l in both reg1ons

5Nt stansucany Stgrificant Jad 3

2

*
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No ‘significant difference was found in' the mean total serum
cholesterol Tevels between boys in -the high and Tow mortaTity

regions. . However,: gir1$ in the low mrta]ity'r‘eglun had. a

signlﬁcanﬂy h1ghar mean. total, serun; | cholesterol 'leve] than; t‘new o

caunterparts in the h'lgh murtalny regiun

(vi Mean HDL chn'iesterul evels of ‘bajs and girls: in. the 8-10

‘xear age grnug in. the hi gh cun mmamy Fegion:

= region was1s 0 mg% h1gher than that af hays m chis regiun‘ Th1s

difference. was ot stans,pcany s1gn1ficant (Table ).

(vi). ,Mean HDL . .cholesterol leve]s of -boys. and girls in the 8-10

year e group in the 104 CHD mortali ty: regwn

o Boys and girlszin the ’low mnrtath reglnn'had identical ean"
ol chotesterol 'Ieve'ls (rablie’a1y. " g o :

vil) Mean HDL_ cholestérol 'leve]s of hoxs in the 8:10 year age
group.in the “high and low CHD mnrtath regions

There was: a. 2. 0 mg% hxgher 1eve1 nf HDL cholesteral for_boys in

tbe 1nw morta 1ty r‘egmn ca ared tc thase in thi high mortal‘lty

reginn The

(Tuble 1),

ff!r’ence was. " not: statisnca] 1y s‘lgmf\cant




e

LLIRRS ot e T Gh

- FDL ‘thoTestero’

b
\
(vn()‘ Mean HDL :hﬂestero'l levels cf gir‘ls in the 8-10 year gg '
growp. ‘in_the high ind Tow CHD m‘ta]!g reghm e
ln the 1ow mrn’lﬂy regian,

1rls -had, 2 1.0 mg% Mgher mean
_~1avel than their 4 counteryarts

the high mortality..
The dﬂ(er!nce Ws not statistml }y slgmﬁun

"mms Betieen boys’ and g|r1s in-the High mermmy region. The -

find(ng as simvlar for thn sexes in the 'low nortality vtg-l on.

The: mean HOL cho'lesteml levels uere not sisniﬂcmt]y

were sumlar for girls.

age groug in the Mgh cib mrta]ig reg!nn

’ﬂw_ mean-. oL cmﬂesceral luvzl was Z 0 lgi Mgher for g(rls o7

>, than boys inthe Mgh mortality region.’ This difference was fot .
-st,at!sﬂcmy- sign_lﬁcan_t (Tgple 11).

7d1fferentbetween bcys in the-two morulit,y regions . - The resu’n;s- ¥




ol N ]
: - 12 .
g - statistically siénfﬂant’ at-the 1% Tevel as shoin in- Table 1.0 . /=" <« 7%

% Mgher fa?)boys in

}'eg‘ia Tms d1fference was. scatisticany

1eve1 (Table 12

S 1), Meaﬁ LDL y ol Weve'ls of girls in. the 8 10 year age
gruug 1n the high- and Tow CHD mortahgx egian

"The mean LDL cbn]estem Tevel was 5 0. mg% Mgher fnr g1 s’ m

‘the “Jow mortality regmn than their cDunterparts in'the high.

"mur‘tahty‘ reg!_up. Thi s d1fference was high'ly sigrn
Ay .

cant (Tab]e 7

an. LDL choleste . between the sexes

L LDL ho]esteru] 'level than boys.

chnlestero] 'leve) was sig ficav\ﬂy mgher for

‘- The mean LD_

oy bnys m the, 1uw marta]ity regnm cumpared to thusa in the high

1 ‘,murtauty, region.. A regwna] d1fference in the same dirg:tion was

- found for girls.




» mrtahu reglon. This was a slgv\ifipqnt difference (Tatg]e 1,2), ?

. year- age aroup fn the high G nortality region. -

Idenuca'l nean yalues.of: VLDL d\nlestzml weré’ ubtained for boys

“and giris in’the )ngh mrmm region (1ab1e 1).

; Boys in_the high sortal ity region had a nean “yioL cholmerol
level that was 6 0. mgl ‘higher than tﬁeir r.mmgrpnm dn: t,he lw i
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Sumnary e
There was“no difference in the mean Tevels of VLDL ch‘g1esurni
between. the sexés in the high mortality region. In the Tow mortality
‘. region, the mean VLDL :holestern]‘ Tevel was significantly higher for
girls than boys.
Boys and”girls jn the ﬁigh mortality region rymd signi_ﬁcant]y

higher mean VLDL cholesterol -levels than their counterparts in the .

Tow mar_tauty ~regtnn. i i
I - : 5 (xvid) Mean tnta'l cholesternl[NDL ~C ratwg -of bozs and gh"ls in
e p " the’ B-}O year age.grogg in the high CI{D mortaHg region -

The méan total cholesterdl/HDL-C Fatio wasmmost thp same,

3 . " 2.4 versus 2,5, for boys and" gir\s in the 8-10 year age group m-

[F oo . the h1gh mortality regwn (Tahle 13):

Mean total chelestern’l[}mL-c rattos of boys and girls.in
. : the B-Iu year age aruup in’‘the: 1aw CHD montality regwn
i 'a‘( ,"

Jlwiit

t

There was no s\gnmcant difference in_ the

Chﬂ]esteFDT/HDL C Y‘HEIDS Of bnys and girts.in th! ]Oﬂ CHD regwn 'm
Lo ot . this age group (TabTé 13) :

(xfx) . Mean :total ¢holesterol/HD! ratios of boys.in the 8-10

year age group in the high and g CHO tortality regions

The mean. 1ipid ratios did not - differ- significantly hetwaen "

mrcamy regon for bobs.fn this agé Group (Table 14)




TABLE 13

MEAN AND STANDARD DEVIATION (S.D.) OF-LIPID RRT!OS AND SERUM
TRIGLYCERIDE LEVELS .OF BOYS AND, GIRLS AGED'8-10
HIGH (H) AND - LOW (L) CORONARY HEART DISEASE- MDRTALITV REGIONS -

.. AGED. B-10"YEARS : :
Boys(H): n=115, ~Girls(H): r=127
" Boys(L)i =121 - Girls(L) i nells

Level, mg%  biean ¢
Total’ ChoTesteral /i :

S ; ;
et L%, 25 0.8 v 2.7, 0, i/ 4
+ HDL-CA/TDLC, e
e ( A1 07 F T Nsw
: L - 0.6 a1 08 Ngi
| Triglyceride 3 ‘
' ®




129
TABLE 14

MEAN AND STANDARD DEVIATION (S.D. ) OF LIPID RATIOS ANB
- SERUM TRIGLYCERIDE LEVELS BETWE!
Ij._Em DISEASE mRTILITV REGHNS OF BOYS AND GIRLS ASED

© .t . AGED 8-10 YEARS

‘Level, mg?

Tota Cholesterol/idl-c " . o

; Boys. So At 2.5 0.8

_ Girls : 25. 16 . i27 .08
HoL-C/IBL=C )

, Boys 4.1 077 T a2 0.6

Girls I TR LY o SHR 008
Triglyceride e e 3
eBoyES Y, tor et T e e

~Girls. -

a3l TS ose

means -are equal 1n both reg1uns
i % Not: sgat{st'icuﬂy s1gn1f|;ant

Based ‘on a two-caﬂed t’-test of the hypathasis mt the samplg

NS+

NS+

<0001

<0.001°




s
£

\

(xx) Mean total cholesterol/HDL-C ratfos of giris in the 8-10

year age group in the h'igh' and’ Tow CHD mnrt&]ity regions

The total cholestera’l/HDL-c ratio.of glr'ls in the.low mortality
region was 0.2 higher than those ‘in the hvgh morta]ity region. The

difference was not. sign1ﬂcant]y different (Table 14).

(xx1) ean HDL-C(m ratios nf bu_ys arid gir'ls in the 8-10 yeﬂr :

“age grnup m the high CHD mortath regwn

Boys and’, giﬂs in the h1gh mortaﬁty reginu had 1dentica mean
HDL C/ DL C raﬁos (Tab'le 13)

-(xxn) Mean -HD cum—b ratios of bozs ari girls in’ the 840 year.-.

age group in" the 1ok GO mcrtath region ®

The mean 1ipid ratfo was 4.2 fur boys cumpared to 4.1 fur

B gw]s ‘Thev d1fferenc3 was nut sjgnif!cant _(Talﬂe 13).

(xx115) " Mean HDL-C//BL=E ratios of boys in the.8:10 year age

~group in high and low CHD mortality regions

" There was-a‘o 1 Hifferénce which-was nnt éignificui\t in_ the : :

mean HDL-C/* LDL—C ratio between boys in the '.wn mortahty reglnns

g (Tah'le 14) 4 S

-l
4
J
-
|
!
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Summary

' .
There was no significant diffenence 1nlthe' mean- 1ipid ratios
between boys and girls in either mortality region. 3 *

" Similarly, tﬁerg was* nn'signiﬂcant difference .in the mean

" values bgtweén mortality regions for boys or gir'l;.

(xxv) Mean serum tu)ycende Tevels of boys and giris ‘in | the 8-10

year'age group in_the tigh cHD nort z region

The nean serum ng

er de Tevel ‘'was ‘4. 0 mg1 h|gher for girls
than boys m he h1gh mortaglty reg'km‘

TMs difference was nut

{xxvi) - Mean serum »trig'lyceride 1éve]s:of boys- and-girls in the

8-10 yaar age group in_the 1ow CHD mortaHLy vagion

In'the low mortality. regmn ‘the mean Lerum tr1egcer/|de 1eve1 .

was ll 0 mg¥% )ngher for girls than boys. ‘As’shown in Tah]e 13

. this difference was hl‘ghly sigmﬁcqng (P<°~W1')-

(xx\m} Mean serum \‘_riglycerlde Tevels of boysin the 8~ 10 ygar

" age. arolp in the Mgh arid Tow CHO mortality regluns

_Boys in the high mort&lity reghn had a meay\ s;eru!n triglyceride: .
Tevel that was 30,0

mgi highe¥: than’ ty\ T, counterparts. in-the Tow -

mortality, regioi.  This “difference was stahslicaﬂy ‘significant.’

- (p<u 001) (Table 14) g R




d (xxviii) Mean serun triglyceride levels 6f girls in the 8-10
5 e r_age in m‘m and low CHO mortali ons
&s shown in Table 14, the mesn serum triglyceride level of
}: . girls in the high sortaldty region was 23.0 mgf higher than that of

girls in the l‘t_nv mortality region. This was a significant

difference (p<0.001). . A

ln the. lw

‘betwéen boys and g(r'ls in ‘the Mgh mo! th egion.

tr‘lglycerlde I:ve1 ms .

z R ‘mrnl ity region. mmwer. :he mun H
\' A . significanﬂy higher for glris tlnh boys.

i : Regional . cwrlm of the.mean serum tr(glyuriu |cve'ls shwnd
}. ) that boys in the high mortality reg)wnhad a significantly higher-
"mesn level thm their counterparts in thé Jow mortality region. A
similar finding was obtained for girls.” * §

SEROLPER - T
MEAN” LEVELS OF SERUN'LIPIDS AND SERUM LIPOPROTEIN
CHOLESTEROL OF BOYS AND GIRLS IN THE 14-16 YEAR

'AGE GRNP IN THE HIGH AND. W CND MORTALITY REGIMS

(i) Mean total: snrum chn]lsgrnl levels of boxs and gir'ls in the
4-16 xear agg gruug in th- lﬂgh CHD murmigx reglun i
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. TABLE 15

AN AND STANDARD DEVIATION (S.D.) OF OTAL CHOLESTEROL AND )
SERUM‘ LlPoPROTIH CHU..ESTEROL LEVELS OF BOYS AND GIRLS AGED a
14-16 YEARS IN HIGH  (H)- AND LOW (L) CORONARY HEART DISEASE ’
MORTALITY REGIONS .

Bays(ll : =173 <. Giris(H el
: < Boys(L): n=100 - Girls L): n-lol
L Level, mag R ;
i Tota] Cholesterol © = =% < L%
( . S
| by .
‘\ $ p o
b © HDL-Cholesterol s 2 : )
i g H W 57 1 6 .. 10 <0.001 .
b o 58 13 8 12 <001
i S . ;
LDL-Cholesteral * o ) k .
e Tv e 23 202 26 <0.00L
RN " RN SR

e

- " VLDL-Cholesterol . : ]
H I el 6T 1
: "B ARV 4

=k

"% Bised on & two-tiiled t-test o the uypothms that the spmpla .
' - means ‘are equal‘in both regior i

T ot sutisticnﬂy signmcam_ :

¥




134

was 9.0 mg% higher than that of boys in the high mortality region.
The difference was statistically significant at the-1% level. -

(ii) Mean tcta'l serun cho]esterol levels of boys and qlrls in_the

14-16 year age qrwp in_the Tow CHD mortahty remon

Thé: mean total serun ':hole_sterul Tevel :of 'girls ‘." the low

mortd1ity region-was 8.0 righ higher. than-that of boys . The differ=

arice was. significant at the 5% Jevel (Table 15).:, -

i)

itean tutal serum chn]esterol leve'ls of boys 'm the 14«!6

year age gmup in’the- high and_ Tow CAD mortality regions

Boys in the 'Inw morCaHv.y region had a ‘mean tonl serum
cholesterol, Tevel that was 6.0 mgk higher than their colinterparts
in.the high mortality'region. This difference, however, wasriot

statistically significant (Table 16),

(xv) Nean tcta! serum hales\‘.eral tevels of girls in the 14-1
year age group in the high and - 'Iw CHD morta'hty regwns

The' mean tuc31 serum cholestero} lev:! of gxrls 1n the Tow
mnrtahty mgmn was 5. G'IT‘ngf. higher: than that of girls in’ the hmh
mortality region. - The difference was not statistically s'igvﬂf‘ﬁant‘“‘

(Table 16): . : ; S
Summar L e 4
. Within both mortality ré’gﬁf)ns,, gitls had a sw‘gniﬁcent}y h_ig)mr




© Level; mg- ;
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o TABLE 16 7y

MEAN AND STANDARD DEVIATION--(S.D.) -OF TOTAL CHOLESTERDL AND
SERUM LIPOPROTEIN CHOLESTEROL . LEVELS BETWEEN.H.

CORONARY HEART. DISEASE'MORTALITY. REGIONS OF EOVS AND GlRLS
AGED 14- 16 YEARS 4 ¢,

AGED 14~ 16 YEARS

H 3
5 Mvrta1 1tx Region-‘

Low
Morta]‘ltz Regjon

- Total Chu'lesterol ! SRR .
Boys- © - 166 . 26 1720 29 CoNgme

| " 6irs 175 27 180 27 Now*
] ~ )
‘HDL-Cholestero] s 2 > “
Boys 57 11 58 .13 NSHE

Girls o621 8 12 - Nsk*

LDt-Cholesterol '

Boys - . .. . C 98 23, Ns**

o girls . 10275 26t 5*,
VLOL:Cholesterol, o B e
Boys A1 L6 T oo B2 e S Ng
Girls. [ 1045 58 B B § RR0:001

¥ Based on.a two-tailed t-test nf the h,vpothesis that the samp1e
f means are-equal in botih regwns, 3

- Not, statisti:a'l‘ly slgMﬁcant
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mean level of total serum cholesterol than boys.

There was no significant difference in the mean total serum

cholesterol levels between boys in the two mortality regions: A
similar result was obtained for girls.

F T W) bem 0L cholestarol Javels 'of beys-apd gms in_the 14-16 year.
i 3 b o age gmug !u the Mgh CHD. mor\‘.a'hgx r=g|g B o 0,
i e maan i choleste 1. Tevel -Was. 5.0 ng¥: Mgher for gir'l g G &
‘_" than boys’. 1n the hiqh %
chnt-(p<0.001) “(Table 16); “c0 T e R

ortality region. TMs diﬂ’arence was high]y E

s1gn1

(vi) - Mean KDL cholesters] Jevels of boys and ‘girls in’the 14-16-year
2ge group in the 16w CHD mortality r!ghm ‘ . ~ . :

In the Tow" mrta":y region, the mean HDL chal:steml leve] was

5.0 mg% higher for girls than boys. - The -difference was staust.(-r

1 . cally significant'at éhe’lx level (Tahlerl.f;).

i : A
E i’ 3 - ,(vH) Ihan HBI. chnlesterol levels of bcxs in the 14-16 year age 1
; ’ _ group in the hlgh and ‘Tow'CHD mortality regions™ )

[elr 25 k- The mean MIL cholesteral. Tevel. of boys in the Tow mortality
i

| I region as- 1.0'mg% Mgher than :heir counterparts in. the high.

TMs difference ,as shown 1r\ Tah]e_ls s was,not

mort_aht\y reglon
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(viii) Mean HDL cholestero] Tevels of girls in the 14-16 year a‘ge_
group_in the high and Jow CHD mortality regions

Girls_in the low mortality region had a.mean HDL cholesterol
level which was 1.0 mg% higher than their counterparts in the high
mortality region. The difference was hot s;at1sj€1ca11y significant.

(Table"16).: . e Ly

. thMn buLh morta11ty regions. the - ‘mean. HDL chn]es\‘,erﬂ level

was signIﬁcant]y higher for girls than boys. '

There was no s!gnificant d1fferenbe in the-hean HDL chu]estera'l
1eyels for toys in the tm_) regions. A simitar resun was obtained

far. girls.

(ix) Mean LDL chulestem'l 1eve’|s of bnys and girls in the 14-16

year age*group in the high CHD morthlity region

The mean. LDL cholesterol- Tevel-was 4.0'mg% mgher for gw'ls ’

than boys in the high mortahty region. This (ﬂffeml_\ce was’ Mgmy‘
significant (p<0.001)" (Table 15_). S R 2

(x) Mean LDL chu]esternl levels‘of bnys and girls in the 14-16 year

age umun in the low CHD murtath reqion .

ln the Tow murIath region, gw had a mean LDL cho1estero1

Teyel which was 3.0 mg%,_h'lghevr, than boys. Thg differehce jas. not

statistically significant: (Table




: group in-the Mgh and_Tow HD. mortality r‘egions :

Bnys in the Tow mortality regwn had a mean LDL chu]estero]
level wm:h was 3.0 mg% h\gher than hoys -in the hlgh mor:aht\y h
region. :The dilff‘erance‘ was ‘not istatisti a-}ly significant (TabTe

aroup-in the hmh and, low: cib murta]ity !Qions‘
'Ievel Df EDL cho1estero! fﬂr

" There was'a 2. a gy higher nea

mortaljty reéiom
(Table 16).

i 5 Sumary ST : ; §
ificantly highér fopi.

e o The mean Lo :hn]estero] level was sig

g\rls than bnys in ‘the. high murtahty reglon‘ No s‘igm‘ficanc-

dlffev‘ence between the sekes was nbserved in th! ’Ioﬂ mo?tath

regmn




(x1|1) Mean’ VLDL cho’lestern] levéls of boys and glr]s in the 14:16°

year age group in the high CHD. mortahty regwn
Bnys in the high. morta'lity reglonya mean VLDL cnniesterul
# i

’ pda d Jevel: that was 1.0 gt hlgher than t

Tahle 15, th1s dlfference was not; statisncaﬂy sigmficant

:(xiy) Mean VLDL :hnﬂesternl leveIs of ho s and ¢ |Hs \n the 14

ear_a

rau |l| the 0w CND mortalﬁ. i

‘qirls th_an hnys. This, diff%ren:e was o

“(%v) . Mean- VDL chiolestérol Tevels of boys inth

group in figh and low CHD mortality regions i
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Tt Summary. -

There was no s\gn(ﬂcant d1fference i hefmean vipL ;haiestero]

1eve‘ls bef.ween Lhe sexes wi } ov‘talltj regaans.

~Boys i, huth regl s had the same - mean VLD chojesterol Teye

The mean VLDL 4cho]estero1 Fevel was s\gmf\cantly hlgher fnr girl’s

A the Iow mnrta'hty rex ion ;compared  to those 1n th high mor‘ta]'lty

reglunﬂ




* TABLE. 17

.

MEAN AND STANIJAHD DEVXATI-ON (S D. ) OF LIPID RATIOS AND SERUM
TRIGL’YCERIDE LEVELS OF BOYS AND GIRLS AGED. 14-16 YEARS
HIEH (H) AND LOW (L) :CORONARV HEART DISEASE HORTALITV REGIONS

HDL-CJ/TOLE. -

1.5 40 .06

W
L 0.8
CTriglyceride <. - : " b
» 32 52

t ailed t@test hf the mypothesls that the samp\
.means “are equa‘ _in bnth reg1ons




TABLE 18
A GF 7 MEAN AND STANDARD DEYIATION: (5.0, ) OF LIPID. RATIOS .AND.
g SERUM, TRIGLYCERIDE LEVELS BETWEEN HIGH AND LOW CORONARY

HEART  DISEASE MORTALITY. REGIONS OF BOYS AND GlRLS AGED L ‘.,
14 }5 YEARS ) v . :

"Boys: * n=100-".
G 101

Level mg% §

Total Cho}esteml/HDL-G P 2
Boys L0 2 L e
Gir’]s

R X SR W

;.HDL C/,/Lm. SRR I
" 20y Bays 4
\,Gir.'ls

Triglyceride

L6 s
Boys

v Based on a two-taﬂed t test of the hypntheﬂs that g
. medns “are equal “in both region:

"% Not statistica'l Ty, s1gn‘lf1u,nt_




(xx) Mean total cholesterol/HDL-C ratios of girls in:the 14-16 year
age group in the high and ‘Tow CHD mortality regions

|5 = " Aithough girls in the high'mortality region had a higher mean:

Tipid ratio’than girls in the

W mortality. region, the difference

7 did hot Veach statistical sighificance (Table18). .

(X)\H) Mean HDL-CN'EHL_L‘ ratws of boys and girls in the 14-16. year

age' group. in the 1ow CHD mortah:y region -

Although the fiean ratio yag Mgher for giﬂs “than bays in

As shmm m Tah'le lB the mean '|1pvd r‘atios Df bnys in, the high s

i and Iow mar‘tahty regwns were 5.9 3.8 respectively and were not - -




ratios of 4.0 (Table 18).

,.[lot_ scm;mal lv-y-’signihc@nt ;(Ta!ﬂe_ 7).

co(xxvi) Mean serum tr‘lgTyceride 1eve'|s uf boys and giﬂs \n the

144

In “the, mgh morta'h ty regio 'e iean seru. trw'lyceﬂde fevel

., of "boys. was 30 mg% hlgher than thm of gir]s. This difference was




&
€.

) " ) us . - e
b ’ 4 :

s . [ X
(xxviii) Mean serum triglyceride levels of girls .in:the 14-16.year

.age group_ih the. hight and low CHD’mortali y regions
The mean serum trig]yceride Tevel of

15 in the Towmortality L.

reg‘lon was 9 mg% higher than in tha high mortath regwn, This .

! difference was stansticany slgniﬁcint at.

e 1% 1eve1 (TaMe 18), . ; o

regmns. e g ; . e

“Boys 1n hnth regiun H.(&éntfca] mean. triglyceride Je\ve'ls".

" ‘Howevelj.'_the iean Tevel was significant]y higher fur‘girlsvinA the Tow B

s :t'han 1! the Hiigh iortality region. ©T -t L

‘age group in, thz high CHD mo

A In ‘the h1gh ortamy région




TABLE 19

'STANDARD IVIATHII (s.1 D ).OF SERUM URXC ACID AND
RLS AGED 8-10 YEARS IN
oW (L) [CORONARY 'HEART . DISEASE mAI.ITV REGIONS

MEAN -AND.
SERUM GLUCOSE.
NIEH (H) AHD L

LEVELS. OF BOYS-AND 6l

94, ..
87"

6.0

10

8.0

8.0

<0.001
<005 -




reginn. )
5 is dlfference uas s »nstl:a]ly signiﬁcant at t»«z 5% level:

ur N ’

(i) Mean serum uric acid Tevels of boys and girls in the 8-10 year

ageqroup in_the 16w CHD mortality region - -

- The mean serum.uric acid Tevel of g'h:]s in the Tow mortality
region was 0.3:g% ‘higher thén that of boys. The difference was

- statistically:significant at the 1% 1éve],(‘Tah1e 19),

(ﬂ\) Mean serum uric acud levels of: hoys in the 8-

graup 1n _the h'{gh ‘and low cHp mortality reqinns'

‘The mzan serum uric acid 1eve1 of hoys ln the h\gh murtah;y
,'region was 0.5 figd h{gher than .tha(f of hays 1nthe ‘low mortality.

“region; - The differen
(iv). Medn serum uric acid levels of: girls m che 8- m. ear_age

grnug in the high and 1& CHD mnrtnlitz regwns ‘\ -t

b2 The mean”. serum ul c aeid “Tevel of girls’in the hic gh morta'th

regwn was 0.2 mg% higher than that of gIr]s 1n the Joy murtahty ;

s highly. significant (p<0.001) (Table 20).:




" Level, gt
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TABLE 20

!1EAN AND STANDARD DEVIATION (S,D.) OF SERUM URIC ACID AND -
RUM GLUCOSE LEVELS BETHEEN HIGH AND LOW. CORONAR! RT-..
DISEASE "MORTALITY REGIONS OF BOVS AND GIRLS AGEI? B-IU YEARS

AGED 810 v';m

Ve eid i OB )
“Boys » 46 07 A1 07 - <0001

Girls a6 07t a4 08T <00
. Glucose ' P ,‘ : " :
Bys - % 607 81 C 7:0

arisT e e 8 8,0




« Regional comparisons shawed that boys and- girls in the high g
nnrtahty region_had significantly higher mean uric acid levels than . | i
thelr conmrparts in the Tow mamhty region.

i 4 I3

(v) Hean serum. gmc e levﬂs of boxs and g(r‘ls in the 8-10 yzar 3 :
age grong in the hlgh CKD mnrta]nx ngian s 4
5 -

%

i .

& s g "L .

¥ (vi) Héan-serui glucose -levels of boys and girls i the 8-10 year
. & " "age growp in the Tow CHD ‘mortality “reton’ " 8
\ A % ~ . The mean serum glucose level “of boys- in the Iw momhty

r'!'@wn was 2.0.ng¥. higher thin that of girls. The di ference was

sntisn:ally signm:ant lt the 51 level (le'le 19)

N, B - : . i
(vﬂ) H:an serun glucose Ievﬂs of boys (n thu 8-10 year | me Q\AVL
3 the hig h and Vow CHO mrtah Ion N .
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(vii1) Mean sérum g1uco§e Tevels of girls in the 8-10 year age

roup iy the highand low CHD mortality regions

In Ehe high mortaiity .rggion,‘birls—had a mean serum glucose

level that was 6.0 mg% higher than those in the 1ow mortaHf,y r‘egi}n. .

[The difference was h!gh]y signiﬁcant (p<0.001) (Tab]e 20

5 Mthm bnth mortaHT-y reg!nr.s buys had a sign!ﬁcanﬂy higher :

< npean.serum g]ucose 'leve1 than glrls 5 ; .

g “+The iean serum g]uwse Tevel of | boys: n: the Mgh mortaht\‘y
uregmn was slgniﬁcanﬂy Mghev than that of hays in the Ton |

. mnrta’th region. A similar result was ohtained for g1 r'ls

S oo B oy
“MEAN SERUM WRIC- ACID AND SERUM “6LUCOSE széLs OF BOYS
L AND GIRLS ™ THE 1-16 YEAR.AGE GROUP' I\ THE mc.u AND, '_ -
e Low cm) MDRTAL!TV REGIONS. - 7 "

Mean ‘Serun Ilrh: nc(d 'Ieve]s of boys'and girls in the'14-16

Jear: age group 1n the mgh cHD morta\ity region
he high mnrta'hty

mean sefum uric amd 1eve1 of: boys in

., region yas i 'mg% hiqher thdn that of gm; The dif_ferencg was




: . ’ TABLE z,x'

MEAN - AND- STANDARD DEVIAT!ON (5.Ds ) OF SERUM: URIC ACID AND
SERUM GLUCOSE. LEVELS OF BOYS AND GIRLS AGED 14-16 St IN 3
* HIGH -(H) MD Low (L) CORONARY HEART DXSEASE MORTALXTV REGIONS

L

i

i oy
|

i

20 Level, mot

uric. Acid
: i
» L ' L

. Glucose’ w o %

“.*.Based ona, two-taﬂed t-test uf the nypctheﬁs thut tﬁe sam‘S’le"
'_ means, aré equu'l 1n,both e&o | A

<0.001" - -

NS**+




e et

i 'l.éw.g% higher - fpr,hyy; than
“* significant (p<0,001).. (Table

'mortahty ngian The dvfference was not stansh:aﬂy signmcant

(1v) Mean serum . uric ac{d 1evels nf‘gir'\s Ain the 14-16 year ag

. region. “However, as Found fnr bny

152
(11) Medn serum uric acid 1evels of boys and gxns in the 14-16 zea

. age group.in the Tow CHD mnrlahty rjmn

p . In"the Tow’ morta'lity reg'lon. the,| mean serwn u

c ac@d "]e}vﬂ«wa‘s}‘

i ,% hlgher than 2hevr cuunterpavts in the I'ngh

.(Tahle 22).

groub in thz high anid. Iow CHD rm:rtal!t.v reg:ons

The mean “serun uric acid Tevel of lrls in me high murtﬂht\y»

regwn was 0:1 mg% Mgher than thit of ils M the 'lw murtath

he di fferem:e “was’ not

statistically signi

cant .(Tab'!e 2‘2)




EE T

i : SO X

e S R A

MEAN AND STANDARD DEVIATION (5.D.) OF-SERUM. URIC ACTD M0
SERUN GLUCOSE LEVELS BETHEEN- HIGH AND. LOY COROKARY H 3
- DISEISE MIRTALLIY FEGIONS OF BOYS AND GIRLS AGE) 14-16 YerRs

AGED 14—15 YEARS

oty Egién'_- ~nbm1'|:z.'gg'|_gn :

sed on 2 &o-nﬂ!d t~nst of the hypothes1s th
means. aré equal’ ‘1n qu reg : *y
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(v) Meatiserun g1ucos= leveTs of boys and girls i the. 14-16 1ear
age gmug in:the h‘lgh CHD mnrta’th reginn -1

oys had a5

mgx;‘h(‘gher- mean

Tn the high mnrtamy reg‘lnn,

serun glucnse Ievel than g B The dd‘fferenqe was highly ™

(yH) Mean serin glucosg Tevels. of boys in the 1!-16 year age gI E "
<7 {n the h\gh arid 10w -CHD mnrtahg.y regions -




2y ’ - -
T
. 4 5 ) ;
155 o :
"Summary. * h

Boys had a significantly higher mean serun 91ucose level than

[N L A o
gir'ls 4n the high mortality vegion.  There Was no'significant

difference in’ the'mean serum g‘(ucuse Tevels hetween theysexes in
the hm mnrtahty regmn o

nys in, the hlgh mnrtahty regwn had a swgmﬁcantly higher

buth murmhty region

Genem Summarx .
The signiﬂcant findings ‘documented in the yreceding sections =

1-8 are sumarised in’ tahles 23, 24 :25and 26.°
.Table 23 shows “that ex:ept for g]ucose there’ Were, no- ccnsﬂstent

risk factor variables that.were slgmfxcantly highes

glrls in the 8:10" (prepuher\‘.ﬂ) and 14 16 (pubertal) year age groups

“within. the: Ongh mortahey region, Tf”S' table also stiows that within

’ch!s mortahty regian, heart’ rate wags the only r\sk factar vanab‘le

“that'was. s\gmﬂcantly hxgher ior g1rls ‘than hoys An both age groups. !

Nlthm the 1ow morta'llty reg‘)on, glucose was slymflcant‘ly h‘)gher for”

hoys than girls in bofh age grnups and heart rate, and mm serum
cho1esternl were s1gmf1cant'|y !ngher for girls  than bays in’ the g

-, 8-10 ann 13-16 year age groups (TabTe 24)

These resu]ts suggest that differences m risk fnctor var\ah]es

betifeen’ the age groups within both. vegions. becane more pronoinged ' _




) * TABLE 23
| : : s
| " ; GMIARY OF RISK FACTOR VARLABLES WHICH WERE. SIGNIFECAVTLY

s
« % . HIGHER FOR-BOYS OR GIRLS AGED 8-10°AND 14-16 YEARS MITHIN -~ . <
mn cun MORTALITY: REGIon 3 3

“AGED.14-16* YEARS NITHIN
HIGH CNI!'MORTALITV REGION

| Risk Factor-Varidbl
Significantly Higher:.
- for Boys than Girls

.

“ric'Agia L T systatic Blood Pressure

“Glucese” L UL 2T Heghts

v 3. Meight, . g
i L alvegse et
{ { o T b e o b Ty : U,
| Sl (b). Risk Factor Variables." - "7 (b). Risk Factor Variables
| { b “:“Significantly Higher g sl ‘Signi Ficantly Higher
| for Girls than Boys: . ' # for Girls than:Boys
[ 2L T heart Rate Heart Rite:.s .
I s : "2, DiastoTic (1V) Tum Serum cmﬂestem
i " N Ao ; HL-C :
: O e T S W ; %




£y

LW CHD/MORTALITY Rsamf

3 (a) Kisk Factor Varab1

e Uﬂ_c 'Ac1d‘

fus, " Trxglyc!r'de

157

“SUMMARY “OF RISK- FACTOR VARIABL.ES WHICH WERE SIHXFICéN'I;LV
A5

HIGHER FOR

BOYS_OR 6I
THE LW CHD KJRTNJTV REGION

AGED 810 YEM'(S I-IITHIN

_ Significantly Higher

~for Buz; than Girls 5

2. 7 Glucose :

(b) ‘Risk Factor Variables

Significantly Higher
ar Gir'ls than Boys

1. Ileart.luu AR .
2. TotaT Serum leesteml

=3 L-c
Laig, va-c

S ot TUTABLE 24

ED"8-10 AND, ll-l§ YEARS WITHIN™ ~~

i M;En 14-,15 YEARS, WITHIN
LOW Cx) MORTALITY'REGION

1 systoic Biood Préssiie”
2. Height: s :

3. Neight
© 4. “elucose

5 (h) R1 sk-Factor vmahls =s Beas
Significantly Higher ',
for Girls_than Boys

1, Heart Rate .
* 2. Total Serum Chalesterol
3 WL
-3, qustelet Tndex (Hesse) - -
“Urie Actd £k

»




LA as they get n]der. These observed.qi‘lfferences that seem to uccur

2 ¢ .. With mcrease 1n age could be due mvmrationawﬁference

_‘hetween the two groups within both.. regmns. It shuuld be’ noted,

howeygr, tﬁaq for boys’ in both"age groups within the twp regiuns; S

7_‘ :né sane risk factor variables were s1gn1f1c5nt1}/ higher :than-girls, -

\ Twa r1sk factor variah]es were identified- as heing cunslstentTy

different between me mo mortaHQy reg{nns 1n huth age gmups.« As

i ’shcwn “in table 5 and 26, systo'llc and ihastuhc h'lnod pressures

T were sigmflcanﬂy hlgher fnr buth hoys and gir‘ls n the high, as

,uppnsed tu the 1uw, martahty regmn. The Hnding nccurred in hnth k "

w Nalth the 8-10 and :14-16 year age gmups, There were “no. uther risk: fa:tor

o) vamables ‘that md\cated dxfferen:es b meen the mnrtahw regwns 3 ’ 7 u

for. hoth age " gmups 2o

; sy
A :
: : SEcTIOn 9 e
R  DISCRIMINATING RISK FACTOR VARTABLES BETHEEN: CHILOREN, m
; " THE 8-10 AN 14-16.YEAR AGE -GROUPS IN'THE- meu p Lo

Sl 5 Ly MORTALITY REGIONS L R e

. '(i) 1schminat1ng risk Factar variables between. chi'ldren ‘in_the

B 10" and; 14-16 year age gmugsm the high* CHD murtuhtz regio 5
Eighn risk facv.ar var\ab'les were: hosen by the dlscrm(nant :

W R i i 'ﬂmcﬂnn m?’ys!s “that dis_:rimlnateq bp. _etween thg twn‘ age ;‘ "

-~ groups i the-fiigh CH) mortality region. As’shown'in: Table 27, ‘the ,




Tt SUMMRY OF RISK FACTOR VARLABLES WHICH WERE SIGNIFICANTLY
e """ HIGHER IN-EITHER HIGH-OR LON CHD NORTALITY REGION FOR - .
o  BOYS AND/OR GIRLS' AGED. 8-10° YEARS S

A ‘Rlsk Factnr Variables .-
vsigmﬂcantly Higher -in.the
- Low Mortality Region than

% he H!gh mrtaligx Region

tor Variables .
y Higher in :the ..
High Mortality-Region than’
~“the -Low Mortality ‘Region

“{a) For Boys and Girls’ TR S (a) “For aaxs and G'lrls
"1, systolic-Blood Pressure <o ¢ 1. LDLC

Diasmlic (1v) Blood Fressure

1

2

3... Héart Rate
4 & Triglyceride *
5

lirkc Actd .

5_4{[”&.0“_- 2 S A e %
70 WLk

(b) .For Girls Only. -




¥ TABLE 26
. ®e g 2 13 a* ¥ 3
" g i H
- SUMMARY OF RISK FACTOR VARIABLES. WHICH WERE
SIGNIFICANTLY HIGHER IN EITHER HIGH OR LOW CHD [~ * 5
MORTALITY REGION FOR B0YS AND/DR GIRLS AGED 14-16 YEARS -

s vy % " 3 g
Ly AGED 14-16 Years: %2 -
.:li‘sk Factor Variables : .. Risk Factor Variables
Significantly- Higher in the = Significantly Higher in the
High Mortality Region than . "Low_ Mortality Regfon than
the Low Mortali fon % the_High Mortality Region
e \
(a) "For Boys ‘and Girls - " (). For Boys and Girls
1. Systoiic Blood Pressure - . R s s 2
" 2. Diastolic (V) Blood Pressure” . > i

3. Quételet Tndex (We/t2) -

For Boys Only 7o 77 (b) For Boys Only

(b) 5

1. Glucose N 1. Height 3
G S o o 2 2AEY

(¢) For 6irls Only = (c) - For_Girls Only

1. Weight: . 7 T R 1 e

Triglyceri de




", Risk Factor Variables Function Coefficient

by these varinﬂes b 307/34

o ThBLE 27

> _STMI)I\RDISED DISCRIMINANT FUNCTION COEa ENTS MD

PERCENTAGE CONTRIBUTION OF VARIABLES. s
DESCENDING ORDER 0f TMPORTANCE ,<HHICH DISCRININA‘{E
BETWEEN CHILDREN IN THE 8-10 AND 14-16 YEAR. AGE GROUPS
IN THE HIGH CHD MURTALITY REGION

Standurdised Discrininant

i1 et Rate 5 "0:7'9'7‘54* :
2% éystq’m B.P. LTt 0.56400%
3.'7r_1g1y$eridé N Fy 0.54451%
4 Uric Aeid "7 oo 0 0:32a0e
B L E T ek
P R X
7. “Total ChoMOLEC ~ o6
8. “Diastolic (IV) B, . ." 0:13469% e

. * p<0.0001

-

@

ullo of chndren 1n the 8-10 ytAr agz gmup cnrracﬂy c‘(nssiﬂed
by, these variah]es = 213/235 91%

No. ‘oichl'ldren in’ the’ 14-16 year. age gry
0= 901




art.rate foﬂwed by systoHc b1oud pressure,:

Cld, Sex, HDL-C. tota’l cholesvero'lmDL and 7
1c (lV) b'lnod pressure. %

 The percentage ccntnbution«of each vamable is alsp shown A

(Tah]e 27) These variables class1f1ed :orrect]y 91% and 90% of

he ch11dren in the B w: and 14- lﬁ year age gYoups respecﬁvely

r var!ables bemeen chﬂdren in. the

) Discfirriinating risk fa

10 and year age grnugs in the ow CHD morta'ligx region
As’ mdlcated by the magm tude of the standardised discrmmant

I : ‘functwn coeffiments eight variables were Tost. mpnrtant in’dis-

2 ¥ tmgmshwg between the 8-10 and 14-16' year age groups_.in the Tow
! CHD mor-taHQy ra(g1
% uric acid fnﬂcwed by HDL-C;’" HDL-CNLDL heart rate, systol'lc

., The most 1mpnrtant risk factor variab]e was

“blood pressure, sex; total cholestero'l/HDL C and mg’lycerid(

5 i 7 (Tab'le 28). - As‘ind\cated in the table, the percentage cnntribucion

of -the vaﬂahlesqzange fram 17 1% for uric acid to 4 3% For
triglyceride: E‘lghty\seven perwt of the children in the 8-10 year
- "age group were classifleﬁ cnrrect y\these variaMes, compared to..

86% for the'14-16 year” a\ge graup‘.'

',(1‘11) 1scr|mmat1n k factur Oaﬂables bethe‘n children -in the

810 year age groups in the high and Jow. cHb mortal'lty reg{ons

Tab'le 29 ‘shows' the eight: variables’ idantified as. most- 1mpurtant‘

" dn dlstwgm;hmg between . the 8-10 year age gruups in @he ,h1gh and -




‘. No. ‘of children in the.8-10 yeal
-these.variables = 200/230 = 87%.

swwms DISCRINIRANT. FUNCTION. COEFFICIENTS . AND
ERCENT TRIBUTION OF VARIABLES, LISTED IN -
DESCENDING GROLR OF IIPORTAKC. WHIGH DISCRIN
BETWEEN CHILOREN IN THE 8-10 AND 14-16YEAR AGE
. GROUPS IN 3

E
1+ &1
? I

0.64654*

'0.62844%

" 0.47485+
0.42288*

2 1.3 i 4
"7, Total Chol/HDL-C|. "~ ‘0.26002*

8. Triglyceride N RO U

e JeET e i % p<0:0001.

No. of ‘children in the 14—16 yair age group . wrre:ﬂy c'lassiﬁed by -
* .- these -variables = '164/191 A

LOW CHD MORTALITY.REGION

StandavL sed Di scrimlnlnt
- FuncMun Cnefﬂc‘lents

¢ 0.60325%
C 058241

ge grwp ccrrect’ly classiﬂed by .

Conéribu‘tibn» -

17?1
lﬁ 6

T

164

1.5
.2:%
)
03




TABLE 29,

: 'STANDARD!SED“DISCRlMINANT FUNCTION COEFFICIENTS AND

:PERCENTAGE CONTRIBUTION OF RISK-FACTOR VARIABLES: :
LISTED IN DESCENDING ORDER OF IMPORTANCE, WHICH
DISCRMINATE -BETWEEN -CHILDREN.IN THE 8-10 YEAR AGE .

GROUPS-IN HIGH AND LOW CHD MORTALITY REGIONS

\ Lo v’,

Standardised Discrimlﬁunt iy S
% Contribution

) Function Cuzfﬁciegts
o e

B

Trigljcerids, ", 0.75550*' ;
Total hofesteral "~ 051168 dsiee
. glucose: [ o 0.44832% - '
.;‘Heigﬁn G . 0.40907+ i
S i heid b azomew -
. Heat Rate | 0.28822¢
o 21587"

- Diastolic, (1V)'B:P.
0, 18609" s

. HDL-C
" <0.0001

No. of chil[dven in the high mortaliw mgion mrrect]y c] asnfied
‘by- these vanalﬂes =:192/235" = 82%

“Noi of children in the Tow morta]lty reghm carrecﬂy classiﬂed
hy these vanah'les = 195/229 85% 3
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ow rorgality regions. . As indicated by the magnitude of the

standardised discrininant function’ Coefficients, trlg!yceride was
the most iwortant of - the eight. fulhmed by total chulsmrol,
ght, uric acid, heart" rate ’d\astunc (1) blood

pressure lnd HDL-C. - The p:rcenuge cmmbutim of each of these
variab'les is shon'also in the table. These veriables correctly-

chssifieﬂ 82% of the children in.the high marmity ragion “and,

7851 in .the Tow mrtality region. *

8 . EF

i (lv) D1scrim1nmg risk factnr variahles betue:n chﬂdren in zhe

> Ten risk factor variablhg were dentified is being most impor-"
tant {n distinguishing beueen the- 14-16 year .age ‘groups, in me
high md Tow CHD mrta]ﬂy regiLans (Table 30). In des:ending
order of importance, they were:- weight, height. queulet indu
(ueight/heightz) d!asta": (!Jl) blood pressure, sex; systolic b1ond
pressure, total cholesteml.' heart rate; trig]yqerida and ‘uric acid.
Although niéht and height Itad a greater pe'rc‘e‘y;nge mtribuvﬁim as

= d{scriminmng factors than quetelet index, ‘the latter removes the
effect nf height on weight These ten varlab'las c'lasslﬂed mrmct'ly
68t uf the chiTdren 1n the high nnrta'lny regim and 76%.in the 'Imv 4

morm T t:,v mgion




Risk “Factor Variables

1. Weight
2 Helght

"3, Quetelet Index
(WE/Ht?)

47 DisstoT4¢ (IV) B.P;

5. sSe)( . e
w8} vS;{St’DH:j.P.

7:¢ Total Cholesteril-’

8. 'Heart.Rate

9 Trigl?eﬂde .
1. Uric.Actd "

“No. of Iw:h'i'ldreﬂ in the hlgh mnrta'my reg|on correct]y c'lassxﬁed
68%

CTMBLE 30

Standardised Discrininant:
- Function Coefficients

1:99016%

T e

1.38128%
| 0.63212%

Co.mese )
0.23778% -

. 0.17665*
*0.16658*

-0.12770%
* p<0.0001

by t ese var\’ables = 232/34D

. 0.2080% g

STANDARDISED DTSCRIMINANT FUNCTION COEFFICIENTS AND
PERCENTAGE CONTRIBUTION OF RISK FACTOR VARIABLES, "
LISTED <IN DESCENDING.ORDER OF IMPORTANCE, KHICH'
DISCRIMINATE ‘BETWEEN, CHT LDRE}
GROUPS IN HIGH AND LOW:CHD

INTHE 14-6 YEAR AGE
RTALITY REGIONS.

% Contribution

,“3
251

“19:6
RIS
TR
)
3l4 -
2:5
T
LYE

:No.. nf chiTdren -in t}fe 1ow mortality region :orre:tly c1ass|fied
by these vambles = 145/191 76%




“Tevels 57125 millg were 3.2% more prevalent, for girls than boys in

§ " 167 % : b
L i o " B
wle | SECTION 10 v i
PREVALENCE OF ELEVATED CHD RISK_ FALTORS (rom SERU
CHOLESTEROL, +SYSTOLIC AND DIASTOLIC {IV) BLODD PRESSUREX.. < . '
IN THE 8-10 YEAR AGE GROUP IN THE HIGH ‘AND LON CHD ? :

MORTALITY REGIONS ar

) -

(i) Prevalerice of elevated tots] serun
diastolic (IV) blood pressire levels fbr boys and girls in ‘the

ol, systolic and - .

8-10 year age: group'in_the-high CHD mortality region B
In the high-mortality region, 6.7% more girTs fhan boys had : g
This difference was not < ..

tal serum cholesterol levels > 200 mg%.
Systolic blaud.préssure

¥ . &
statistically significant (Figure 6 ).

_this mortality region, This difference was not statisti caﬂy'
significant (ﬁiguré 6). In this mortality region, 4:6% more girls
g ¥ £ .

than boys had elevated diastolic blood pressure (>80 muHg) ‘and, as

stiown ‘in Figure 6, this difference-was not significant.. .

. (M) Prevalence of elevated total serum gk ; o, systolic and A /s

diasto]n: (IV) blood pressure levels for boys and'girls in

the 8-10 year age group. in the Tow CH'D mortality- region

The pivalence. of elevated total serun cholesterol Tevéls (>200

mgk) was 9.1% higher. for girls.than boys ini the Tow mortality’ /
However, the difference was. nnt‘ statistically significant

region.
In this region, 0.8% of boys had elevated

as shown in Figure 7.
r

L \ '
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; e “Prevalence of elevated primary CHD risk:faé’tors':

for boys, and qirls aged 8-10 years in tr_ié high | .
T M es W mortality region . X £ =
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FIGURE 7

Prevalence of elevated primary CHD risk factors
for boys and girls aged 8-10 years in the Tow
CHD mortality region
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“systolic blood pressure_ (> 125 mHg)v'wnereas none of the girls had

significant difference as, indicated 1n Fiqure 7

. (iﬁ) revalence of e'(evated cotal serun chc]estenﬂ systolic ‘an’

“high mrtahty rgginy\. This difference Was staifstlcal'ly s\gnificaryt 4
‘at the 1% Tevel (Figure 8). However, 5’2% more boys, in the high

sure levels >125 mmHg. This: difference was staﬂsncany

5 .slgmficant at me 2% Tevel (ngre B) The! prevahﬂce nf elevated
& the hfgh marbahty regmn campared w boys in LLe Iuw mnrtahf,y
2 (Flgure B)i <t : : ik

. s I o " i'e}"
(iv),"Prevalence of-elevated total serum cholesterol, systolic and.*

s L

such Ieve]s. The preva]ence of e]evated diasto'“ h]aod pressure A

(> 80, mifig) was 3.3% fore, for. girls: thnn bbys T yas m a

dlashﬂ ¢ (1v) blood p§ e leve‘ls for_boysin_ the, 810
year age grouD \n h1gh lnw HD murta ty ‘regmns

ays in‘the’ oW morta'l-)ty regwn had Y 14 Z% mgher preva]ence

nf e]evated total’ serum cholastera'l (3 200 mg%) than boys. in ;the -

than_ m the Tow mortaﬂty region. had e]evated systoHc blond pres-’

[
d1astn'Hc b]ond pressure’ (> '80°mmHg) was 3.0% greater fnr bnys in

region‘ his d1ffernnce,‘hwever was nut stnust\cany s|gmf\cant
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différence was:s;ighi‘fl;ant atthe 1% Tevel, (Figure 9.). " th'the’"
high mortality region, 9.2% of girls had systolic blood pressu:re‘s
2125 mg.. Wo one.in the Tlow-sortality region had such Tevels.. The
’dlffmnce was stmsmany significant (<0, 001) 25 indicated in
Flgure 9. The yrevﬂence of, e'Izvateﬂ dlastunc blaod prassur:
s ao'mng)
lortali\‘,y mgion‘ This differen:e, hnuever, was’ nnt -sutistially !

5-4.3% lnuher for girls: 1n the high thm in' the low

sigluﬂr.ant (ngre 8 =

§Marx

 the h._'h mnrta](ty reg\'nn, girls in'this age qroup had. a
nnn-s'lgniflcam but Mgher pravalence of elevated-total serum %
:holesternl, e\gvated syshﬂic Mooq pressure and :levateq‘dlas:o]i:
(l;l) hlood'pressuré tmn'boys.r 6irls 'in the iw mnrf.qu re‘ginn‘
ad 3 non-s{gniﬁcant but hlghsr prevalence of. elevated total :
serum cm]estern] and A]avated d1astol|c (1v) bload pressure tnan,
boys. Althnugh boys hld a mgher pravalence ‘of elevnted systoHc .
¢ blood pressure than girls 1n the Tow. mrtlth reglnn, ﬁte O
dlffemnce was not- significant. g i

There was a significantiy Mgber pnvulence of e1evated total

: .lserum cholesterol for. boys 1n‘the 1o mortality region cnn_lplreg to

thnse i the Mgh murullty regiun. Elevn‘ed-]eve‘]s of sys‘tuHc "
blnod pressure were s1gn1f1cint1y more. preva]ent for boys In tha
*. high- mnrtath _region cwared xo bnys in the lml mru“ty r;glon.

Almnugh elevated diastolic (Iv)_b'lom! pressure levels uere‘ more. -




al ;
: Preva]am:e of - elevated primary. o r!sk factors | . o

for ng ags d\B-!o years ‘in the h1gh and Jow 8
cHo mortality. regians - iR and LR
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prevﬂent for boys-in- the high than 4n the low morcuhty regwh,

the d|fference was not stahstlcaﬂy s1gn1f|tant
The prevalence’ of e'levated total serum cmﬂesteto was s1gmf1-‘

nt‘ly h1gher fnr girls in' the low than in the Mgh mortalny

< mofe preva]ent for g1rls in. the h1gh ‘than. in the an mortahty
The.. prevalence of eTevated diastoHc (1v), blood pressure‘
in. the Tow- morca'limy v-eglun,

region.

. was higher for ng in. the hlgh tha

houever,‘ the difference_was not‘ stanshcaﬂy,significant.

: ) SECTION 1
PREVALENCE OF" ELEVATED CHD RISK FACTORS. (TOTAL SERUM

(J) CHULESTERUL SYSTOLIC AND DIASTOLIC (IV) ELOOD PRESSURE

AND SKOKING) IN THE 14+ 16 YEAR AGE GROUP lN THE HIGH

I\ND LOW CHD MDRTALITY REG!ONS

n:the 1416 year age group "1n\the high CHD mortality region’

was B 3% Mgher‘ fnr gir'ls than boys in the Mgh morta'l'lty reg|n
" This® d1fference was sigmficant at the 5% Ieve1 (Flgure Iu)

bnys than gw-ls i Wﬁs reginn.

~The" preva]qnce of elevatéd” um serum chnlestern! (> 200 ).

.Thqd‘lfferénce was highly,




§ Pruvliznce of'e'lm mary CHD risk-factors

s for boys nnd girls aged 1‘}6 years i ‘the Mgh

Dmmru“tyrevinn s e o el
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sign{ﬁcant (p<0.001) " (Figurﬁ 10): . :
S 1
¥ “n th1s mruliq{ region,.5. Jl more boys than g\rls had

Tevated d1asw11c,.blood pressure levels (>.-85 mmHg). 1h)s was not

a s1gmf1cant d(fferenoe n: ~shown in Figure 10, -The prevalem;e of ey

5 tho;e_smohng_; 11 cig ttes per week was 2 11 greater for boys

" than girls inthis region - This was not a signiFicant diference
‘. (Figure 10), pepe e :

|astoHc 1V) blood pressure”and ‘smoking for boys an
in° the 14:16 year age group. in tﬁe Tow mortality regio on’
= In.the Tow morta"t,v region, 9. li mare g'rls than boys:had *

elevif,ed totaT ser\h :hulescbml Ievels >.200 mg%. | This difference

was ot s:atisﬂcllly slgn!ﬁcant (Figure 1 ) The preva'len:e of
elevated sysml ic blood pressure was 3 31 htgher for boys than

‘girls in the Tow -ornllty regmn TMs difference was mt |

-statlsth:ally signiﬂc-nt (Figum 1), - 5 < .
There were-2,1% more g\rls than boys whn hxd elevated dmsto'lic

% blood pressure 'Ieyels > 85 man difference was not

‘sntist!ca]'ly slgn1f1cant (Figure 11) In this mortaliqy region
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(i11) grévalence of elevated total serum cholesterol, systolic and

‘diastolic (V) blood pressure and smoking for boys in the

4-16 year age group -in the high' and Jow CHD .morta]itz regio‘ns

In the low mortality. region, 5.4% more boys had elevated total
serum cholesterol > 200 mg% than in:the high murt_al_it’y- region.. This’
was. not & s1gnificant d\ffer‘em:e (F{gure 12).. There ere 7. 5%7

more boys. in. the high than in; the lnu martality region” mth e]evﬂted

systolic blood. pressure > 100 man Thls difference was statisu-

cally’ sxgmﬁcanf. at_the 5% 1evel (Figur‘e 2).

The prevalence of e]evated diastullc blood pressure 1eve’|s

(> 8 mmHg) was 13.9% h1gher for hoys in’ the high than in the Tow -.

murta'hty region. This was a significant difference (p<0.001)

(Figure 12). > . .

The prevalence-of smoking > 11 cigarettes per week-was 8.7%
higher for boys in the high' thah in the low mortality region.
difference was not significant (Figure 12).

The

(|v) Prevalence of elevated total’ serun, cha]esterul. systn'hc and

dlastullc (IV) blnod pressure and smokmg for' gJ!s in_the"

- 14-16 'year age group in _the Mgh and"1ow CHD, mnrta'lvty regions .

Elevated serum ch gsternl Tevels > 200 mg# were 6. 2% more

preva]ent fur girls inthé Tow. than in the qu mnrtahty regicn R

The d1fference was not s1gmf1cant (F1gure 13)

In-both regions -
1.5% of g1r'|s had elevated systolic b'loud pressure 'Ievels (> 140
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_Prevalence of ele}lat.d'l_;ril.mry CHD risk factors e o J %
for boys aged,14-16 years in m high and low
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- This was’ not a'significant'difference (Figure 13)
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- mere‘ug‘ﬁ 6.5% more girls in the high than in the low mortality
region with elevated diastolic blood pressure levels (> 85 mmHig). -
This difference was statistically significant at the '51'1eve1

- (Figure 13).. The pnxnence of ‘smoking' > 11 ¢igarettes per week was

6.9% mgher for girls in <the Tow than 1n the h1gh mrtahfy rewon.

girls,with ‘slevated ‘systolic _b_'loqd pressure—being signlﬁc_amly

The n:evﬂence ﬂf eleuted total .serum :ho'(esterul ind dusw]ic
~h'luod pressure. Tevels was higher for. g!r]s than .bny; ln the: “ow

_mortality region. Boys:.in this region had a hisher prevalence of

.elevated systolic blood. pv!ssure than girls. “A s{qnificiﬂt’ly e
higher mmber of girls than boys m the ‘Tow. mornhty region sloked-'

> n c!girettes per. ueek.v e . . s

Bays in the Mgn mortmty ng{on had a significuntly mgher

prevalence of elevated systhc and “disstolic hlond prgssures “The

was greater. but not i

-'wen -as. smoking >11 cigamttgs ner ueek were Mqher for boys than 54




cigarettes per week for boys in thel high thar[ iﬁ the 1’uw mortal ity -

region. . i\
X

Girls. i the Tow ds opposed’ to tfe high, wortality. reg “had

This d{fﬁet‘ence

L mave igarectes per week.

ng ln the high mortamy rég{on had a 1ng‘l= r|sk factor. This-‘

‘Is figure shows ;

not statisti:ally SlngI canc In this
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FIGURE 14

" Clustering of elevated prinary CHD risk factors
* *(RF) for boys-and girls aged 8-10 years 4n high
CHD mortality région
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(i) 'Clustéring;nf CHD 'risk factors for boys. it ‘the 8-10 -yeir

gh mortahty \regian who ‘had” one ris sk factor present. The'_

ve1 (F|gure 16)
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significant (Figure 17). Two risk factors were present in 2.8%
girls in the high compared to 0.8% in the low murtal‘ity region.

This diffe.rjence was. not significant (Figure 17). In the high
mortality ‘reginn‘. 1.4% of girls had ‘thrée risk factors present.. No
one had three risk factors in’.the Tow mortality region as shown.in -

Figuré 17. .

Iiv' the r_xigh':moitaﬁty‘region,vihgre.has a‘_h1‘g’her previlence of
girls than boys with one and three r1‘sk 'factors pmsént. Howevevr‘i,
™ more boy$ than gir]s in this reghn hnd two risk factors.. In the -

s § Tow mortality region, a sigmhcanﬂy hlgher percentage of gir"ls

than boys had a single r_1sk factor pre;ent. Twice as many boys
2§ compared ‘to girls in this region had two risk factors. <None cf't
the boys or gms nad ‘three risk factors. g

* The vercentage of boys with a" sing'le risk factor was/hlgher in
the Tow: than in_the high mortality ragwn. There was a higher

. percentage of buys in the high than in the Tow morta'ﬁty regwn

with: two risk f_acturs Nn one in either regwn had three nsk
“factors. ; :

There was a higher percentage of girj'ls' in the io v_cuwared to

-the high mortality region.with a single: risk Factor. Mbre_ girls:

o ' in-the high than in the low mortality region- ha 0 and: three
. risk factors 'respec:tiveily. Ha “odl, -




REEKm———r s B

FIGHRE 17

Clustering of elevated primary CHD risk factors
(RF) for girls aged £-10 yaars-in the high and
Tow CHD mortality regions - HMR and LMR_
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s mnrtality region mtk three or. four rtsk facturs
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K SECTION 13 3
CLUSTERING OF PRIMARY CHD RISK FACTORS IN BOYS AND®
GIRLS IN THE 14-16 YEAR AGE GROUP- IN THE HIGH ‘AND

LOW. CHD. MORTALITY: REGIONS "+~ '

1) ; t\ustering of DHD'risk‘ factor's'of boys and q1r7$ M the

e “14:16 year age group i the high GHO mrtahty regiun 7

Mmst the same vercentage ‘of hoys (44 %) and gir]s 44, 4%)

An the Jngh mov-ta] Y, regmn “haid one Fisk fantor present (Flgure

k 15)‘. In this regwn, 8.6% of boys had . two rwsk factors compared

t0 6. 6% of girls. . The difference of 2, Ox’was nnt stahsncal'ly
s:i_gniﬁ»cant. .The numer of Iwys Jand g’n"ls in the mgh murtahty
region fith ‘three” Fisk. factars was 16% ard 0.5% vespectively. "

“No one of eithér sex:had ‘fouf risk: factors:

; r\sk factnr pr!sént The dvfference was not. stat(stica] ly

jnost. tiice as many girls as boys

significant (Figure 19): Also;

in-this region:had two Fisk factors prese he\fferenze was

Q\nt‘ significant- (F’igure 19) There was' no one-of efther sex: th1s

i
i
i
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(ii1) -Clustering of ‘CHD risk factors va boys_in the 14-16 year age

group ‘i high and low CHD mortality regions ) Ky

There were 10.2% more boys in the high than in the Tow
mortality region.with.one risk factor,

The d1(fgr'enr:e was not
significant (Flguru 20). The r;ml;ber'df boys' with' two risk factors .
"pnsenz weré 8.6% and 4,84 in the high and Tou mnam,y regiuns : v R

resvectively The d1fference was nnt sigmﬁcan

& g the. “high and 10w CHD: mmﬁtx regions

The percenaga of girls in the lngh and lw -oru'my regions Y ',{
nﬁ.h gne. ﬂsk factor was.44.4% and 4521 respect{ve'ly'

difference was ‘not slgniflunt (Figum 21),.1In the 'Iou mortality

region; 2.3% more. girls had m risk: facmrs present thln girls m
% the high mortality regiom.

The difference was not sigmfn:am. E
{Figure.21). &Il‘&ﬂﬂs (0.5%) in the-high wortality region had 'i Sethd e Bl
three. risk fa:ccrs vresent‘ Tmre -was:no_one in either region.-- ot

'vuith “four ‘risk"factors : :
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respectively. In the low mortality region, a highe} percentage of
girls than boys had one and two risk factors present. No one of
either sex had three or four risk factors. * '

A greater. percentage of boys in' the high than in the ‘low
: . i "

* murtath regi’on had one, two and three risk factors pre vent. The

percem:age of girls w1th one r1sk facv.or Was almnst iden(m:a'l in "

with two risk f ctors .in the Tow mortahty region as compared to

the hlgh mortality region. .Only- nue person in the high murtahty

region had three risk factors present.

SECTION 14 .

‘FREQUENCY OF HYPERLIPOPROTEI&EHIA AMONG CHILDREN IN

THE CUMBINED AGE\GRDUPS B-10 AND 14-16 IN THE HIGH
. QA"D LOW CHD MORTP‘LITV REG!ONS

Table 31 .shows that only. 0,7% .of the children in the  high

mortality }éginn exceeded the beta hyperliopfotein chu]esv;erﬂ .
Tevel of greater than 170 :ﬁgx and couldy tl}ereforg, be cnnsidered_
hyperbetalipoproteinemic (Type 2A). . In the Jow mortality region,
the prevalgrﬂce of this Type 2A disorder was 1.3%." The differerice

was not significant. 5 S ] '

The; same ;ahle‘s'haws that3:9% of the chﬂaren in“the high

mortality, region showed hyper-pr -beta]ipopro‘;éinemia (pre-beta-

i the W mortahty reg‘nns. There. wi}s a s'tht'l_v h1gher percentage
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Tipoprotein cholesterol levels greater than 25 md%) without
associated hyperbetal ipoproteinenta (Type 4).  In the low mortality
region, the prevalence of hyper-pre-betalipoproteinemia was.1.1%.
The difference betveen the tuo fortality regions was significant
at the 1z Tevel: . 2
Tnble 31 shws 2150 that the comb'lned hyper]!poprntzlneﬂa,

withnut ﬁth beta- and pm-betahpnprotein cha'lestera'l levels

’ex:eedmg the cut-nff point as shown 'ln ‘the ub]a, was seen in i
’only 0.2% of the children in the high mnrtaﬂty region. No.dne in
‘the Tow.mortality, reg1on had combmed hyper}ipopmte!nemh.

Summary
- The frequency of hyperlipoproteinemia in this population was,
calculated based on the currently recommended upper normal 1(iits'by

- Fredrickson et 21-1967.. -The resilts showed that 0.7% of children=in’

the high mértali@,v region exceeded the upper beta-1lipoprotein
cholesterol level ‘of -170 mg% and could be considered hyparbetalipo-
proteinemic (Type 2A). In the low mortality region, 1.3% of children

exceeded this Tevel and could, thus, ‘be considered 'merbe'caupo-

9% of “childven i the

prntehm-ic (Type 2A).. On the other hand

4 high mortality region and 1.1% in the ]M mortulity rzgian shwed

hyper-prg-be_ta]1pfoproteinem(a'(Type 4) (pre-betalipoprotein

cholesterol’ Tevel 25 ngs) without assocu':ea‘)"yperb‘m}(poq}fotém ¢

imia: Conbined tiyperlipoproteinenia) With both beta- and pre-beta-.
“lipbprotein cholesterol levels exceeding - the cut-off points. as
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TABLE 31

FREQUENCY OF -HYPERLIPOPROTEINEMIA USING INDICATED,
+ *(UT-OFF VALUES  ANONG' CHILDREN IN:THE COMBINED 8-10, ' .*
AND- 14-16"YEAR:AGE GROUP IN HIGH AND LOW CORONARY 5
HEART DISEASE MORTALITY REGIONS . - - AL

ey

- FREQUENCY

LOL-C > 170 mg¥% 4592 2 0.7% 0. 6/414 =138 NS.
VLDL-C > 25 mg# 23/592= 3.9% 5/474 = 1,147 <0.01¢

§|.m-c' >:170'mg% - " 1/592 = 0.2%

VLDL-C > . 25 mg%

/

5 e 0 P e g B IR By e © O L
LIPOFROTEIN ELEVATED ~  ORTALITY REGION ~ MORTALITY REGION. p . -




indicated in the table, -as seen only in the high mortality ugm
\Mm ‘there were 0.2% of the children with such levels.

“The significant eﬁdqinlmcal—ﬁndim of -this study are
discussed in the folloving chapter. e
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Introduction
This is the fIrst epIdemin]ogtca] study, at least in North™
" Mmerica, to the aothor' s knawleﬂge, which has Invest{gated the
. d(str\butian of’ CHD nsk factor. varwab]es in chﬂdren hvmg in

"o regions of - an Island charactensed by, high and . 1ow adult CHD

> wtallty rates The study ia undertaken wnh ‘the foﬂowmg ‘

Are! there sigmf(cant differences 1n th :hsm u\‘.(nn of

sk ‘Far.cm‘ var(ﬂb'les hetween chﬂdren B 10 years of age
. (prepubertal) and those 1A-16 yeav‘s of age (puherta])
_131_1_& the high and Tow CHD mortath regions?

2. Are there slgniﬁcant regmnal differeices in the

d(stribut{on of these variables hetween chﬂdren of

mmparahle age groups in the two' regions? If there are

significant differences in risk factor variah]es aré.the

»:ﬁfferences the same ﬁm hoth sex and age graups anhd in

i whlch~ reglun am they signiﬂcanmy dlfferent?

Which of .these nsk‘ factur viriables are’ mnst 1mpnrtant

in dlsﬁngmsMng between cthrsn in the h1gh and low CHD

mortality reginns7 ; ; T
!‘ll Is. there a, group of ‘children in one or' both mortality .
-regions who. may be”at increased risk of deveTopiing

A premature CHD based upoh their risk factor profile?

P
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an a(facﬂve’prima’r‘_y prgvgntinn ‘CHD program‘in children.. Such-a

progran would be focused -on’those children who have been identified
" a5 hving the greatest Tikel hood of developing D, This would be
the most: effecuve strutegy hecause H: 1s dur’mg :hﬂdhood that 'lt

easiest to: change deleterinus ersty]s hablts,

Study des!gn an nethods

One of the maJcr obJectwes of this stndy was !u deter’m'lne'

whether theré |s a group of children who have a greater‘ erhhnod

p] R developing CHD, Tater” in 1\fe ‘based on their r1sk factor levels.

It iy 1mportant, ,thereﬁ:re » ‘note the fcnawing design and
methads whlch serve w enhance the validity of the resu'lts which
w\ﬂ ‘e dlscussed below, 3

The study cumpared the d1str|butwn of r1sk factor variab]es

of cm'ldren in stricﬂy deHned narrow-, age groups of a cunswderaﬂy

humogermus popu]atlun. It fs, therefore, uner'ly that these

+ yi." . factors could have confounded the yesults in any meqmngfu'l way.

¥ from 'schools that were sel ected ranﬂum1y. Furthemnre, the

response rate of children fro: both regions was.higher than most.

school-| based ep1dem1o]n§’1cnl SthIES (Orchard et aW 1980, McGandy,

1979). arid the number of children that respnnded met the prerequi-

The answers to these questions are .necessary in order to design

cM'ldren in- the two rzg\ons who par‘ucipated in the _study were

1971 Lauser and- Schutt, 1978. Mnmson et'al 1979; Berenson et al :

site of a’minimum sample size of 96 (Chapter 3, .page 63) for éach . :
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age and sex group for all-continuous variables measured.
Analyses of serum uric acid, serum glucose and 1ipid samples

from the two.mortality reglons were done in the‘same biochemical

using: the same biochﬂlca] methods.  The coefficimt

of. melsumnent error

r\hlind dupHcate sallples of -+

. ur1c acid and glhcos did ‘not exceed i az, This :anpares

very fav’rably w1th the- coefﬂ

em:-uf Ve ria;ion of_measurunent

et gl 1982; Freru:hs et a'l 1976)

~Blood pressures vlere ‘measured wnh an aut,qmati: b1ond pressure

re:order in. hoth reg'lons under s1mﬂar cond|t1ons. The use of tms

»insmnt for measurlng blood pressure removes sev:rﬂ biases

N inhmnt in taking blood pressures mth a llerv:ury sphygmonanome ter

B

'pressure Tevels tend to’ be higher due to anxiety of the children..

- as !untyoned in Chapter 2, page 42. Blood pressure .easurenents ;

were not made-on the day verpuncture was done “since it has been

-shown (United States Vital.and Health Statistics, Sgries 11,-1977),
- that if »dlese two. procedures ‘are done on ‘t.h: same day, - blood

The  sane examinanun pmcedure was fnllwed in: a11 schoo'ls in

both regions. Arother. |mpurtant factor in this study was: that 3

Addentical cut off values were“ used tn designate :ne presence nf

age group belnng1ng to' the two mortality ,reg!ens.

‘elevated primary CHD ‘risk facfor varmﬂes in chﬂdren of the same o




In essence, the results of this study were not biased by using

a different design and.methods in the collection and analysis of -

il " data fron the two mortality regions. - B o .

s T gl S\gnif(cant epidemtslogical findings 5
2 In ny.view, the most notewnrthy fimﬂngs of ‘this study were that ;

bnys and q|r‘1s in the' high CHD mortahty regmn had slgmf cnnt'ly

higher systoH :and diastohc b1oad pressures than hew counterpar s

sk factur

*in the Tows mnrtahty regmn  These viere the cn'ly

rvamab]es that, vere s\gmh :anﬂy h\gher in the 8<10 year: age -group

% that contmued tu be :signifi cant‘ly higher in the 14-16 year age. group

. in.the hlqh mortal ity region as shown in.tables 25 and 26 on pages A
159v'and 160 * No other studied risk factor d1sp1ay_éd the same

- unequivocal trend n both age groups. and both regions. ; ; : |

- Gne:can’ fnfer From these findings. that blood pressure levels of*

‘, - childrenin the mgh martahty regmn emain in the same: "track"
“since these vamb] es ‘conti nned to be 1dennﬁers in ‘the older ages.

This f1nd|ng was,alsu supported b, y diser nt ﬂmction. anﬂysis

> ) which’ showed that bnthsystoﬂc and diastoli ic b'lond pressures -were
3 impurtant ducrimmating variables between chﬂdr‘en 1416 years.of.
g age belungmg to the mgh and ‘16w mortality regions. The magni tide:

and stahstlcal sxgmf\cance (p<0 0001) of the standard{sed d\scrlm\~

b 7 e nint fun:t'ion coeff'lclev\ts for these two risk factor varxab]es and

i theu‘ percentage cuntribution indicate that these findings were ny

due _to chance.’ .’ - . P % B &)
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Additional evidence indicating the importance of these findings

Jas ubtained from the r.sults of the prevalence data. These result.s :

: showed a s\gmfiunﬂy Mgher prevalence of eiwated systolic bluod

mortali

pmssur: for both boys and' girls-8-10 yurs of jge tn the: high
mrmm region (Figire'8" page 174 and Figure 9- plge 17» and’a -
siqnificautiy Mgi\ar prevalence of this variable for boys in the:

t.vr‘eqian. £
d.girls in tha high ;

u]der age-group in i:h Mgh marta

tiie younger ag! group hoth bnys

‘reginn also hud a higher prevaience of eievated diastolic i
blood préssure, although these d!ffer!nces Were not statistically ]
significant. - In the older age group, the prevalence of elevated - -

diastolic blood pressure ‘was significantly higher for both boys and

- girls in the high mortality region (Figure 12- page 186 and Figure 13

page 186).

The l:culnned evidence pomt to sysu.ﬂic and dhstoiic blood - :

pressures as important factors in the devglopment of CHD in childrén
from: the high CHD mnrulity‘ region. It is further of interest that
the body mass (neigh‘t/hgl'g’hﬁ) of both boys and giris in. the older -

.. age group in the iiigh mrta’lity reglon His significantly, greater mn

d 'regions was smmn in Table 30, , pagel

their- cmmterparts in the iou mnrtaiity region. The impcmnc of
body mass’ in distinguishing hetuveen oider chi'ldren frmn the twu

t can be ‘seen. tm this

was a very imwrunt risk factur variabie by vlrtue nf ts rnnking "

md sundardised discriminant fuuction coefﬂcient..




by the. results of the Nauonai cmperat(ve Pmﬂing iject nhn:n

One of the possible effects that increased body -iss ma;y be -
having on mese :Mldren {s:probably related tv the ﬂnding mc 5
children in. the high mrnlity reginn have a sign(f'lunﬂy higﬂler
premenca of ‘I’ypo v hyuryrebeuhpuyrutemuh ('l’ahle 31, pige J 37
213).,The hcter disorder is assn:'ated With nvemeigl\t. Tt has- 5 o

ship. anomr did not - (Bnmxe'l'l et él 1975) : D e
Furum evidencg ‘that childrenin the high mortality region
have a higher exposure to- prinury CHD risk facwrs comes frm resum

. of the Clustering of risk factors: Thae resnlts shosed._that 2 3 2e

s1g|if1canzly “higher riumber- of boys in the Mgh nrnmy région had
- one, two" and thre( eleyated p nry CH sk factors Lﬂgure 2, ;-
maZﬂ@ P B oA SR

- The impact of lllnt{ple cnn risk famrs ns s demisitiated clear]y 5

1nﬂ171¢uals. It was, fnund that when” nnly one risk ﬁmr was present‘ »

vee mane, oot



Ih‘ldgr and Oliver, 1975. Robertsan, et al 1977 ;: Nlmt etal’ 19

Resources 1910)

ﬁn a pu'son had ai ﬂ two' or: ﬂl thm present; - suswﬁbﬂuy

Public H:alth 1nu'|lcations of Finu¢
(1) Elevated hlaod Eressura g ’ g
+ Thepublic heauh implicstions of tne Hndhlg mi\t chﬂdren i
the hvgh morthy region. have’ signi

cantly- .Mgﬁer blood pmssures

are’ quice suhsuntial._ In' every major- ep(dniuhgiu’l sMy
(Ga]yean. ~1978, Stnler,— 1971, Keys. 1970 Nedalie'et al 1973,
Rnbertson et'ﬂ 1977; Rosenizn et al 1976 Hilhellsen etal 1973. 9
Dstrander and mehlelrs. 1976' Kagan - e al 1974; ¥annel, 1975.

luﬂlander, 1976) elmtian of blood: pressur!, hoth systoll: and
d(asmln:, were. camlated strong]y with: the :|sk ol’ CHD:_ Yhe point

5
5



i comphcatwn in ear]y aduIthon’d

.a "tra_ckly\g“ effgct of |

> mHg) Seven yeaxs ]ater, thgy examined 30 of: these 435

: paﬂem frnm t'he wpertensive grnup and found u of them w have

(Z1nnev\ et a| 1975, Buck --1973 Beag'lehoh’

_{H) hes!gx i
The possma 1mp1|catians of the findmg that buy

_and ‘girlsin®

the high mortahty regmn were s1gnif7canﬂy more, nbese can be" ;

1es1uns 1n the r curonary artemes than nnrmot:nsives. The hypnthesis “ 5
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3
obesity w?s sigm'ﬁ'cant]y associated with myocardial infarction,
gudden death and suspected myocardial infarction but not angina
pectoris. It wa; concluded that obe;it,y was a definite risk factor

in younger men.

The Los Angeles Heart Study (Chapman et al 1971) “supported- this

finding. It documented after a 15-year follow-up, using discriminant: :

function analysls,-that weight was 2 rlsk factor for myocardia]
infarction .and sudden death but not angina pectoris in. men less than
40 years of age: Reduct\on in body weight s known to reduce the
Tevel of other r\sk factors (Kanne'l, 1976 Gordon and Kannel, 1973;
:Ashley aid Kannel, 1974). “ Mot g
Obesity increasel the venous return and the prelgad of the Jeft
. ventricje. This may.become an important factor in.persons with
“assential hypertension in-whon, the Teft ventricle s already
burdened by anﬁncfeased after]'qaq. This probably expﬁin's why
‘increased Teft ;lentriclé dias'tﬁ']ic dimens'ions and dif"fused myocardial
ny'pgrtraﬁhy have: been“reported 1n obese persons (No‘udard et.al 1978; '
smith; 1928). ) Fg et

(11). Obesity and blood gressure

As menﬁoned above, this study found'a significanﬂy mcreased
leve'l of obesity (weight/height2) and b]ood pressure m ch\'ldren
from the high CHD mortality region.‘ The, impﬂrtance of this f\ndmg

n’be appremated by. discussing“the findings of other studies, as

they relate-to thesevt_uo risk factor variables. 'It'was shown that 3
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it in younger adults, bloodpressure and body mass were highly: %
correlated (Chiang et al »196’9; Epstein et al 1965). Similar results
were obtained for young populations in Evans County (Johnson et al
1975), Muscatine (Lauer et al 1975) and Bogalusa (Voors et al 1976)
and by Lnnde and Goldring (19’72) Levy et al (1946) and. Court et al
(o))" : y

} y a1 (1971) suggsstad chat qbeswy nd elevated blosd pv‘!ssure Wt 5,
: . o 'adolescence are pns'ltlvsly assnnatsd with the develupmant bf
.'_ hypertens{nn_ in adulthood. In their rev(a« entit'led “0veme1ght and '
X } d Hypertension", Chian§ et al (1969 mentioned 14 studles in which
i weight nduction through diet was accmamed hy a decreasz in
blood. prelsure Tevels.: - - :
Thus;- there is substantial evidence which indicate mat obesity

and elevatedblood pressure are highly ;drre?ated and; if ahserved
“in the young, as was -found in ‘this study; they are likely to resu'lt

in hypertension in adulthood. ', i o« Tadioe |

Possible explanations of findings
The obvious question which need to b dddressed. s *iny do

ch\ldren in the high mortality ngion have s(gniﬂcanﬂy hlgher
'systnli: and diastolic blood wessures and, in the oider iges are *

mre abese ‘than their counterparts in cm ’Iow mortality reg1an7"

N They are: (i) dieury sa'lt, (i‘l) other nutr1t1m\al flctnrs and
E o ¥

Vil &7t

Oberman et a'l (1967) Paffenbarger et al (1968) and. Abraham et~ .
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(1) physical activity.
T 4i) Dietary salt
_As,eg\-ly as 1904 two young French physicians, Ambard and

Beaujard, postulated that salt restriction will lower blood pressure.
|

This idea was followed up with clinical applicat!on; by M]en/(lgzﬁ)

in the nited sw.es, and salt restriction was w'del,v. advacated after.
the' Secand World Har with the develnmut of t)\e kmpner (l94‘§)

rlce -fruit.diet., - 3 . 5

Fage (1976) has scated that the prevalen:e n\' hypertenslon (s

-nat related to tha fact whether, the individual eats meat or s a
vegetarian. The crucial: factor is.the amount of ‘salt eaten. ° Ragh
et a1 (1981), in one of “the few stiitfes that “investigated: the
effects of Towering salt ‘intake in hypertensive children, found that
a 10 mEq sodium diet signifiqntly Towered. both systolic and -
dja’stoﬁc blood pmssuﬁs e’

Tne assocuho&betmeu high sa]t 1nnke and. l\ypertersion in

genetically e indi s has heen by’ Dah1-(1972)

o

and a direct col rehtion between average sudh- 1nnke and the

prevalence of hypertenslon bas been documnced (l(mudsen and Dahl,
"1966). These-researchers pmvided evidem:e 0 ‘show that. §s imos.

who have a-Tou salt fntake have alfost o hypertension. . However; -

gronps such as tha Nurthern ananese with. high salt diets have above

19 ) 3 ls quite cuncelvaMe +that these ‘children Hvlng in cnasta’l :

cumunities 1n the Mgh mnrtath region consume larger amnunts of
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salt in their diet than those“in the low mortality region. Fodor,
Abbott and Rusted (1973) found'that in coastland communities of
Newfoundland the salt intake was around 150, mEq.per day compared to

120 mEq per day for inland .communities. .

It is beheved that -the: vopulatwn res1d1ng in the comunities B

in the mgh murtalit,y regwn from Whlch ‘these chﬂdren were

selected consume. a hjgh amnunt uf salt because of tradl 1ona1

customs deve)uped pr|or to refrigeratinn. Sa'lt was used to preserve Wy

ﬁsh vlmch was the main source of foud. The daﬂy dlet a]so
cons1sted of sa]ted beef and purk. As a v‘esult the acquired
appente for unusua'l quantities of salt in the food was transmtted

fram one generat1on to anuther tnrou‘gh common cooking and eating.

. pabits in-the famﬂy, In the Tow. mortality region, the traditional

food has been fresh meat obtained from hunting; as a resuIt.‘there‘

has been less salting to:preserve ‘foods.
(i1):. Other _nutritional factors '
‘Traditiona]'ly agriéulture has. been successful only..in the Tow;

nd has better quahty 5011

mortality regiun. mis part of the xs

for grcming vegetab]es and other ﬂresh produce as wenlas better

penmt a )nnger grumng seasun. These ¥ .

- condltlons permit the praductinn of. home grwn 9reen vegetab‘les

&
lead one tc speculate that .the dietary wntake of tass(un would be

i her;in the"luw thaq in’ tbef high mnrta'lity region, Certaimy the
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more favourable agricultural and climatic conditions in the low
nortality region should make this possible..
Another more interesting difference between the two regions s
their Qeamgica] formations. Sedimentary rocks are present only-in
tpe»\ow moria'i’i ty region and‘nnjy in this. part of ‘the IsTand does the
soil-have any.significant amount .of magnesium and 'vsry 'er]y potas-
$ium.; Fodcr, Pfe(ffer and Papezxk (1973) have dacumented that the

drmkmg water is about thwt.y tlmes harder m the low than 1n the

2 Mgh mrtahty regwn. They&suggested thab tm 'may he a reason inr

the difference in total and ca}/](uvascu!ar murta'th hetween the
twWo regwus, o f g T
Dne cannot help hut hypathes!se that the sigmficanﬂy Inwer
b\ood pressures of chﬂdren in the Tow mortmqy region may be
due to.an mcreased intake of, pntassium abta\ned from a higher
consumption of green vegetab]es and frlm.s tngether with a quahty
of drinking water that contains )ngher concentratjlgns of minerals,
‘These thnughts probably Fit'in vell with the dictun of"Addvsnn :
(1928) who withi:the Sharpinsight of an exgremew perceptive
{ntern[st suggested that ”Mgh sa}t and 'luw potash envlmnment" ) ;
could bé. rgasen for high bicod pressure. s
The postu‘lated role, of sodium (szht) and potassium in the
pathogerhs‘s of hypemns1nn 15 worth ‘noting.\

Fo
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(a) S;It and_hypertension = .

The physiological relationship of salt onjﬂood_ pressure has
been investigated by Guyton et al (1974), Tobfan (i972), Borst
(1963), Ledingham (1953) and Freis (1976). Guyton ét al (1974)
have proposed a theory which sug_gesgg thqg; essential hypertgv_\sionﬁ
develops from a co«pl& hemeostatic response ‘tn_ chronic inqrg;!sé in
ektracellular fluid (ECF)." The salt which 1 consumea is aistr'i-

. _blned ma%n'l_y in the. ECF, excess quannﬁgs are. excreted by the

’hdneys | Hwever the ECF expands vanous f(lHng pv‘essurz

Increas nMch results in’ n number of | hema_ mamic changes Ieadmg
tu incr«ased blood pressure in order to ‘1n:rease urinary output and
salt exgretion.

THse persons who consume unusual amounts of salt have increased

ECF- relative to those with low salt intake. When a person who

- cons‘wt% too much salt is put on a salt restricted diet; the ECF
{ drops anp blood pressure falls: Freis (197ﬁ) believes ‘that 2

reductioy of salt in the diet tn he{m 2 g per day would resulz in
the prev

1on of essential- hypertms!on however, Tnbnn (197'8)
d|sagmes\by point'ng out that there are-many people who" eat a lot

'of ‘saltiand stil) .have norwmal. Giood pressures. s

e

This paradox can'be explained by the f1y\ding that there are i
indiwdua]s who are salt sensit{\/e as oppnsed to others who are
salt insedsiﬂve (Fu.ﬂtu. 1980. Kawaskl. 1978) Thase reseirchers
ehserved patients first on a9 mEq saﬂlun diet and “then 1ncrensld -

%he amoupt to 250 mEq per da,v They Idznt‘lﬂed the two groups of
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*... (b) -Potassium and hmérteﬂs(on

4 essentlaI hypertension 1is not clear. recent stud!es by Langford and
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patients noted above. The salt-sensitive patients gained more
weight, reta1ned more sodium and had a greater increase in cardiac
output on_ a high salt diet. Those patients who were salt insensi-
tive had s\‘gniﬁcant decreases in plasma renin .activity, p];gu»a

aldosterone concentration and urinary prostagladin-Jevels.

lﬂtnough the role of pntassium in’ the ep‘ldemlmogy uf ; 3

3 Watsan (1971. 1973 1975) as we'l‘l as B'laustam (1977) have shown: *

that the preva!ence of h,ypertensian is. mverse'ly re]ated to calcium |

and potassium intake.. The resn'lts of other studies (Langford and
Watson, 1975; Grim et al 1970) suggest that the ratln of sodium to.
paiassium excretion might be associated withsblood pressure levels.
-, The diet of ourWestern society is high in sodiun but low in
:potassilim (Meneely and:Battarbee, 1;76). Parfrey e‘t:v al (198_1);’ :
showed recently that a -iiei Tow 11; sodtun and high" fn.potassiun

reduced b'(oud pressure in patient,s with mﬂd hypertension. !n

 addition,, they: found that the sons of hypertenslve patients

respondgd to increased dietary pntasgm(m th a significant fall
in.blood pressure while the sons of normotensive patients résponded
with a s]féht, but no‘n~s|gniﬁcant; rise in  pressure.

They suggested that a genehcany detennmzd susceptibility to

. the pressor effect of: Tow dietary potassium is important in the

©..early stages of essential hypertension and that the increaséd -

-
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susceptibhity to dietary sodium develops later. They also proposed
that the p‘otassium effect is mediated by the autonomic nervous .
system. - This probably supports the view that autonomic nervous
nv'eractivity is important in the early stages of the disease
(Ledingham, 1971; Brown Et al 1976). It-has been 'suggested by
Prlddle (1962) that patass(um acts as a neutra11sér on* che nyper-
tensingen(c effect of sodium.

!ﬁ ‘thesa v1ews‘ regardtng ‘the ‘re'lationsm‘p between- potassﬁtm and

h]nnd pressur‘e are currect then t_ey will most er1y exp]am hy.

gion which prnbahly has a mu:h higher. d1etary A

Apbtasswm \ntake because of ‘the’ avaﬂahihw of fresh‘green

; vegetab]es and_ fru{ts and a better quality drinking’ wa$er have .
s‘gmﬁcanﬂy |ower blood pr!ssure‘ \

\ Qur. own (nteres\: in the role af sodium-and potass!um as

“explanatory fa:tors of the ebserved blood pressure d\ﬁ‘erencas has:

prompted us;to embark on_the study of a sman sample ‘of chﬂdren

from both regwns to determine: whether their excretion of somum

and' pofassium are significantly different. .. A

“(411). Physical activity’
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and output. * This can take place by increasing caloric input or
decreasing physical activity. At the present time, th;re is no
. ' evidence to indicate which is more ‘1mpo’rt‘ant in the primary develop-
ment of obesity - physical dn’a‘ctivit’y or overeating.

. there is na available data which show that children in the high

"morta’]ity regi‘un ea‘t-more than children in the upposite mov;ta'lity

region.. Hwe'?er the"autho) nbserved whﬂe in the conwnumnes that

children 1n the ]ow mrtahty ragwn engaged 1n more’ physwa'l

B ' ity B4 acﬁvities than, their :ounternarts in the"mgh mcrta](ty regmn J

One Feason that there e more, sport iacllitieé nvaﬂab]e in
rthlS region wlnzh were leftover from the fomer American base,
Mered\ty and-social far.tars 5 for example, mcamexlevels. havje.
also hﬁen implicated in-the de_véiopment of obgsity (Mayer, 19753
Garn and Clark, 19,75;'9ruc,h7‘f§39). The extent, if any, of the -
influence thesva factors may. have.on‘ the- children -in" the high

5 murta"lity regian are not- known.  Other “suggested reksons for'; 7%

lncreased‘ahesity 1n children frnm the high mortality reg1urrs are;” o

(1 Mgher birth we1ght opese chﬂdren have . heen shuwn to, have : "

higherbirth wtﬂghts (Helve et al 197! Shuk'la ot a‘l 1972; Sveger et
" al.:1975; B

son, 1562), (2) 4 bottle. feeding versus breast feed(ng -

|t has been" faund 'att'le fed mfants ‘qain werght more rapnﬂy

than breast fod infants Ta; 7y 1971). : fa
jated with ubesn\y such as.:

Other factors known to be as3
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Turner's syndrome (Court, 1977; Jonés, 1972) are most unlikely
explanatory factors for the increased obesity observed in this

group of children in thdhigh mortalilty region.

sl v N
It is quite feasible, however, that children in this region,

apart from being less physically active, consume a greater ;quan‘tity
. of refined cérbnhydra:es, as part of ‘their daily diet.

Need for a greventmn grugrum in chﬂdhuod i
One’ af the »' mary quectv

s of this study was<to detem‘lne:'

whether there was'a group: of chﬂdren in the mnrr.ahty region who. ]

‘may. be ab mgh Fisk for the deve1opment of, premature CHD The

,resu]ts have shown that the children’in the high, mortal(ty region

: these ch1'|dren in-order tn m

are at increased risk for developing CHD 1n later er based 'upon
the finding that’ they have slgmficanﬂy higher systolic.and-
diastolic bided pressure 1évels as well-as ei:esity.lhan their.

couiterarts, in the low mortality région of the Prvovinc‘e. since

these, risk factnr var{ables have been shnwn to he strnng'l_y related

tc 'the deve'koment of cornnary heart disease in adu]ts, 1t is %

probably very ‘necessary: tu institute a vrngram that Wi reach

fy the |nf1uence of these risk

factors.

“While we do nut have hard evidenice. to: show that ’tnngevity can

he extended ur norbid evants reduc hy contrn]hng r1sk factor

1eve‘ls at'an ear’(y age or idn healtny popu'lat(ons, there vs

5 cnnslderable evidence to supportvthe benefits.to be had by’ rgﬁu‘ ng
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risk factor levels from prevention trials which have been just
concluded.
; 2 : N
One such program was the Hypertension Detection Follow-up
Progran which’ showed that it.was possibie to scréen thousands of
individuals in their homes and e\}a]u_ate them:medically and enrol
them into a program whose main objective was. to_reduce blogd: .

pressure 'I‘e:vel's. This brogram also s‘hnwed that. theve \w.ere

i ~s|gnif|cent benefits to be had: fron the reduction of "biood,pressure.. -

e ch1caga COronary Prevéntion Eva'tuatinn ngram also shnwed

that \t was possib -to- nomahse Muud pressures through nutri-

,cwna] hygiemc methods;, tnat is throug noderate we!ght reductwn, "
.jmproved cardiopulmonary f\t_ness tﬁrnughi regular, frequent, ma:derate
rhythnﬂ:’exercis:e without use of drugs (Stamler et al 1980). - These ‘
results wauw indicate the pos’sibi’]i\':y of achieving prv"mary
. preventwn nf hypertenswn by such methods on large. numbers of
1nd1v|dua15. u

It |s of interest to. note. the conments of some researchers

about the imp’l(caﬂuns of Ieaving chﬂdren mth e'levated blood
- pwessures to. grow up withnut any risk factor mod1fication. Holrian:

et al (IQSE) are of the npinion that if ‘today": 's chﬂdv‘en were to %

grow up hke their parents, 20-30% of them 1 have hypertension

i Nlnety percent will deve’lop lgn!flcant atheruscleroti:
" lesions, and'jt was further stated by Bordon ‘and Devine (1965)

thaL over 50% wm die frcm hypertel\sinn and atherusderos‘s.

i 53
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One of the vehicles'that can be.used to impart primary
prevention strategies is education. This can, be ‘done- by ‘enphas sing
the role of health education in schuols and public educat‘on threugh
\‘.he mass media and cmrlnumty gruuvs. 1t is prubab'ly necessary that

cnns1stent changes in the deslreable agé groups he accompl‘shed and

this cmnd be’ dcne by focu» ng our ‘atten on. in chang‘lng behaviour i

- be had in conpreirens‘lve prugrams n*ected conavd 3 1mprov g

mformatmn avaﬂab'le to” chﬂdren thruugh ‘the: schauls one. ca‘n

pr-nvide them mth the knowledge ahout coronary heart d

fonnwed hy the development of an attitude for healthy hehaviour, 2
" since there ]s no. assurance c’u'ldren will develap ersqy]es that

will enhance the cardmvesculav‘ s,vstem based upon the knuwledge
N

they’ have obtained" (Keiman, 1961

In. add\tinn tu ]earmng new facts about comnary hearc diseas

lts cnnsequenee

" attitudés” in regard’to more healthy Tiving patterns,”children must

be taught new y{LvsIca]’ski‘I‘s._ They must,be taught how to. 308, to: - :

“run, - tn walk bn'skly and to ‘méin in’condi

The more hnpartant aspects that. shvu'ld ‘be |nc ded in any

health educat an program ara the fc'l]wing

'
o
“
i
{

|

4
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(1) Diet

_ (a) -1t should be eprained that salt should not be, added to
-fnod at the tab'le. . The proce; dfoods. ylhich ws consune ¥ e
i have Tore. than ‘the reguired: iio’log&cﬂ salt requh‘e- . : ) R i

4 ments 0f:0.4-0.8 gram per: day (wems‘er, 1976 Gro'l]man, %

he salt shaker shnu'ld therefure, ‘be kept out
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- SUMMARY AND CONCLUSIONS
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S\-nari
<A cross-sectional epida\ioIogiEal's;udy was_carried out to

hm‘stigaﬁ the distr:ibuﬁnn of CHD risk factors in children 8-10

i and 14-16 years of a§é These- children. resided 17: o mgmns %
-.of Mznfonndllnd one characterised by high “and the uthev‘ hy lw .
tntal and standard’lsed CHD mrta'Ht rates. ',

vblwd pressures, ehvutzd to‘m cholesr.erdl and. snmkmg habits m
f,he p'lder age group were cnnmamd .inl:oth gangnpm:\\) regions, The

c1‘us’te‘r1ng of these g]evated CHD risk factors in. éacﬁ child Vés

determined, as !"” as, the fuquency of hyper”poprote'nuﬂa in

« the two mrtahqy regions. -

A :Mldren attended schools that were_ randmﬂy chosen from .'

two co-numtns in each mrupty reginn. The smqy was conducted

Sn hm phases. During :he ﬁrst phase. heibht,. weight, systo'ncL

and diastolic: Iﬂood przssures .were” msured. ln lddmm an El
stered.

Of the: nuher of chdren in the high morta'li&y region nho were

g eﬁgvb]e to - partmpate in.the study; Z75~(371) aged 8-10 years and

383 (591) aged 1 16 years respunded posﬂively. In the lw
-marthty region. 255 (94%) cM'Idren aged 8-10° years and 259 (89%)

!
i




In the second phase of the.study, two 10 m1,. 10-hour fasting
|- blood saupjgs were taken. Only children who participated in the ~

R | analysed for r.om cholesuml -HDL cholesterol. triglyceride unc .
i

acid and g'lucvse “In the high mrtality region. 282 (881) chﬂdren
“in the 8~10 and 350 (911) cM'Idren ‘ln th. 4

6 year age ‘groups”

_partimpatsd in tMs hasn of the study. 8106 sa’in‘es‘werg- t'aken

_he fo'nw(ng s(qnifinant rest ’Its vere cons'dere6 to be’o #

|

i

|

I i

f : - G epidanioioqica] 1mportance
i Boys and girls, 8-10 and 14—16 years uf age, in the

hlgh CHD mrmity region nad slgnificant’ly mgher mean- :.

syshmc and d-last.o]ic blood- vmssuns than’ thelr

‘counterparts in tbe law CHD mortality regiou
2. ‘Body 1 mass’ mdex (uelyhtlhmghf?) uasslgn{ﬂuntly grentg)‘ v'

= -/
B for boys and girls in tha 14-16° year age grwp in ehe Mgh

first phase of the study were eh‘gﬁble to give 'blood‘ The sera were ,'

than ln the Tow cnn mruln,y mgion This risk
facmr uns ilso ldentifled a’a stmng nﬁscﬂminunt

hetmaen‘ Ms aqe group m the tuo ngnrtath reginns.




4.

S.

Boys and girls in the.14-16 year age group ‘in the h19)]
CHD mortglity region had a significantly higher pre;mence

of elevated -diastoTic blood pressure.

The-otal, punber of boys 14-1 years.of age uho. had one -

or chsters uf two and; three pnmary EHD risk fantnrs




establish a program, directed at children ‘in the region, that would
're'-duce this risk. S«ch a _program slwu!d focus on health edueatlon -
ramed n 1mprov1ng nutrltian. we1ght contra‘l physwel acﬂv't,y

and nreventlng the onset of mnking
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i The purpose of: th1§ )vea'lth survey is to he'lp detenmne wh1ch

chﬂ'dren are most erly tu develop ‘ﬁeart d1sease when they gruw -

,administer a questionnawe. 2

He'a Tater date,. we:would hke také a snkai] 10-hour 'fasting‘

" h1ood samp1e for measurmg the fat Ievel in ms/her blood. This,
’wm be done -by - & qualifled person frum tha husplta'l ‘in your grea.
He mﬂ provide a I!reakfast in sthoc] for your. 'child after.the - .

fastmg b1ood samp]es have been , During “the. next mnnth or.s0,

we vn]l a)so he cuntactlng you persnna'lly to nbtaw «nfnmnﬂnn un o

% your family's health,

If you agree; or d1sagree to have your child pamm pate in this
hen'lth survey, please’ p]nce an X in the ;pprupriate bax on che :

. Consent Forr, sign it have yuur chﬂd return it to_the schoo’l

“princt pu] Gt

We 'wou]d Tike' tn po1nt aut’ that ynur schuo1 hoard and schuu]

4 pnnupa! have granted us permss‘)an to- rry nut this nemn survey

in’ their schoa]. P < 3 Piag
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‘ | Thank you for.yuur‘cuuberation. . ”
{ . % . Sincerely yours, B







"2

CORSENT Fomg

My child/children uﬂl have Mslmr blood prossure and an’

: Vvelectrnurdiogm uken, -as uen as Ileasuraenls of height. we1ghc

 + Parent/Guardian







Bear Parent/ﬁuardian'

- both parzhts and’ students lssociated with t.he schvol health surve,y %
. have cooperated 50 madﬂy w‘i;ﬁ our efforts this far. : ‘

- can. he tasted wgeﬂner on the same day. VWr cmld’s Iﬂood ust

e e I NGTE:. After & 'blood sample has hee drmn on urrfva'l ag )

“We msh to express deep auprechnon for the way 1n uMch

0. be clrrled out tumrm mrninq. #

9 mnight.

‘Huns except uater, after 11 00.p
)1) Your chilﬂ shnu}d not; eat hreakfast in zhe mming.
5 Again, rensher that water. my beé-taken. if he/she’is.,

thirsty.

o 0T, all children tested widl be treated toa:

l;reikfist party. Plelsg, then relin

»oth\ng on the way. to sdm'(.

i1d be cumlet d and. retumed

) The ittachgd fonﬁs
Cumnrrw mornmg, va for,a pamcu]gr haalth yrub!un or*

i any other- mlsun. yan vauld not have your ch"d 90 withuut

eating’ mml after be/she naches schml please indkate X







il . Apﬁgmﬂj(b”

Consent-Form_ .




'co,;ibmv.»nmmvbrsusg RISK EACTOR'STUDY-. -

P1ease check one of the fo'l'loning

has not D eaten food or: taken Hquids (except water) 3

A 1) Io the best of iy’ knw]edge ths chﬂd named below has %

T NANE OF, CHILOS

STGRATURE' OF PARENT,







qus’ﬁndnmims 197§-198b

EP!DEMIOLOGICAL STUDV DF CORDNARV HEART DISEASE
A RISK FACTORS IN NEHFDWDLAND CHILDREN *

Date of Exaination [T o ol o] ]
: Narie' of Cuﬁilunity ol o

Harbour Grace

Father/Mother

Guard1an




10,

co‘r’»t’d‘_ = ;

3 1:3)-16'>years
<1720 years
L2, yeurs .

l:l
o
El

I yes ‘how many hrothers?

an many sisters?




1ooked _af{er ‘l’;'y ;av doc:

If yes, " what Kind.of, 111

you take aiy ;ne‘_cﬂ'cine;_reg Tarly

fin o

7

=]
I
(IS
|

. doctor?
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Heasumnent Error in B'Hnd Dumiute Meas\fv‘ements' .

L o Serum Tata1 l}ho'lesteroﬁ (mgﬂ)




MEASUREMENT ERROR I BLIND DUPLICATE MEASURENENTS ™~
‘SERUMFOTAL CHOLESTEROL (ngt) .~ - .
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. .Serun Total Cholesterol (mg#) <.~ . S




i R P R
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" NEASUREMENT ERROR. IN BLIND DUPLICATE MEASIREMENTS
<. w i 'SERUM TRIGLYCERIDE (mg¥)

where § = tiq@qh@ deviation. for measurenent error- - *







B NEASUREMENT ERR 3 N IND DUPLICATE J‘IEASUREMENTS
R!GLVCERIDE (mg%)







T ERROR IN BLIND, DUPLICATE i«msﬁnﬁmws : ;

©SERUM URIC. ACTD) (mgk) - -







> MEASUREMENT £RROR -IN'‘BLIND DUPLICATE: NEASUREMENTS
: SERUM GLUCOSE (mg%)
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. . ‘Information Sheet




CORDN[\#V HEART DISEASE RISK FACTORS
“ IN NEWFOUNDLAND CHILDREN

LoswoL:
- OORESS ;-

. PHONE MO ;. -

STUDENT!S. AGE::

r - NAME(Surrname ‘First): " PHONE: NO. f

5" Journey. of & mi11ion miles
» begins with:a sirigle step"
Yo gt hinese Proveérb'
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