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October 1680
Field Statenent

In eur previous work, we have developed neon-invasive,
sccurate techniques for measuring blood pressure levels in
infants and children (1), an? have correlated envifanmental
Tactors with the development of higr. blood pressure in school
crildren {2). We have also Civelopzd maternal and child

gestational high risk

o
U

Fealth care indices for evzluz

ot

1

f Ts and predicting pregrnancy outcome (3,4). These risk

o
ot
O

c

o

factors include toxemia of pregtancy and anemia (5,6).

Dr. Solomon K. Katz, our collezzue and thesis advisor at
the University of Pennsylvania, rnas recently studied the
correlation of maternal toxeria of pregnancv with elevated

tlood pressure irn the adolescents ¢ffspring (7). However, no

8}
o

study has yet attempted to correlate neonatal blood pPressure

levels with maternal risk factors during pregnancy.

Our measurement instruments and techniques are ideally

suited to such a study. Furirer, we have illustrated the parzic-

ular utility of our instruments, end the applicability of our
rethods, to cross-cultural stuiies which may better segregate
the generalized influsnces of genetic, environmental and con-

stituticnal factors on pregnancy outcome and neonatal status.
KNzonatal ©looi rressure may be cdeveloped as an integrated
index of gestationzl risk factors acting through the in utero

environment; just as childhood and adult blood pressures are

currently in use as indices of exposure to certain environmental

LG 2011346

SAIPI() 1RO} g pHIWI AN 51 a5k si]
%53 My SLOpy RS A JP 13 mposruuipy fo sy oyt

w1 80N 12dEN) Bidarp) ut 10} 13PI() 1INO ) ¥ gYim

320EPIT # pAp1ansd Iwraq 0 wamnrnp 1y |

AYEINTIALANGDY ONY Q39T 1A NS



factors in scome applications (2). The physiologic correlated of

trese associations are being explored by many investigators,

Currently reported studies show a correlaticn between blcod
pressure and urbvan vs. tribval living environments, as well
ss diet and obesity, in African adults on a population basis,

. : C Lo L .
although there is marked variaztion between individuals within
a given population {8).

The atcurate assesszent of necnatal status vis-a-vis blood

pressure may shed light on the effects of the in utero environ-

en statisticelly associated

o
[+

ment., Alcohol and smokinz have
with the occurrence of spontaneous absrtions (9, 10). However,
o an unpublished epldemiolozic basis, the tentative assoclation
of smoking behavior with atortion in pregnancy may be based
entirely upon 1ts known assoziation with alcohel consumption in
the popuiation as a whole and the known association in turn

0f alechol consumption with spontaneous abortien and fetal

alcohol syndrome.

The accurate determinaticn of neonatal blood pressure as

an index of gensral iniant sia‘us may help determine and

differentiate the prvsiologiz influence of such factors as

toxenia, anemia, alcohol end others during pregnancy.
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Childhood Hypertension and
Academic Standing in The Philippines

Mart 8. Muicozz). MD

Absiract: A blood pressure study on 1,078 school chil-
dren prades one through sia. conducted 1n Mindanao. Phil-
IPpines, shawed an jnverse @ssoCidlion between the preva.
lence of sysialic hyperiension and the level of academic
athierement, sipnificant al p < 0 0% 1n grades 4-6. and p =
OO unprades 1-3. (Awm 4 Publc HMealtr 70.530-532, 1980,

fotrodirction

Currentinlerestin blood pressure in children is increas-
ing since bongitudingl tracking studies have shown thal child-
hood high blood pressure may be predictive of hypenension
snoyoung adulthood ' The relationship of pyychosocial stress
to hypertension has recently been reviewed by Henry und
Siephens © Philippine primary schools offer a unigue oppor-
turily (o study the associations belween academic siress und
highk blood pressure in children because of the intense pres.
sLic tu suicced alauctnicen . .o preuarce of high rates of
porulabiaon prowth. and dechnes i real sncome. ws well as
Culturat distntegration

Mareriods and Mothodys

Cross-sectional screening for blood pressure and heant
rate was perfurmed on 1.078 school children between the
agesof Sand 15 years. in grades one through six. dt Immacu-
late Conceprion School in Davao City, Mindarao. Philip.
prees. during 1977 There were no vandlions tn sex Fahos by
age or grade.

Diovaes City Standurd Metropoliran Statistical Area
(SMS A had & populabion of almost 400000 1n 1970, the larg-
e~l i the Philippines after the Manila SMSA. |1 has been
seitled sinve World War JT primarily by immigrants from
diverse regroas of the Philippine Eslands.* Immacutate Con-
coplivn Schoal ts @ private. aanprofil Roman Catholic insti-
tulien which enralls studenis from u broad geographic and
socecanomic cross-section of the pupulation of Davan
Cuty., where 96 percent of the population is Roman Cuthohic.

Siudents wathin eavch grade level are roulinely segrepat-
ed by sections wecurd)ng to academic stunding ws determined

Address tepnnl requests to D Murc § Macozn. Depuartments
af Pathology and Research Meduwoine University of Pennyyivamia
FPennaytvang Hoespital Bih and Spruce Sirceis. Phiedelphia. PA
19107 At the time of the stody. D Macozn was Luce Scholar,
Davar Medival Schowd The Pridippines This paper. submitied (o
the Joumnal Seprember 1V, 197y, way revined and accepied For publh-
cation January K. 1980

by standardized scholastic indices. Grades one through three
wre divided into five vectipns und grades four through six
into four sectivns. each. First (' highest'') sections are com-
pr sed of students with the best academic performance. und
fifih or founth (“lowest™) sections are comprised of those
w 'h pauoresl performance.

During each day of the study. all students present in &
particulur academic seciion of u given grade were exumined
tn the classroom. nune were aculely itl. Children were sedted
ul rest for at beast 1S minules before examination. Three con-
secutive blood pressure readings were obtuined for cach stu-
dent. using # desk-1ype conductive mercunal sphygmoma-
numeter iModel 300. W, A Baum Co.. Inc | witha i4cm V.-
loch cufl. in wccordance wilh the recommendations of the
Tush Furce on Biowd Pressure Control in Children .

Infurmation recorded for each child included: age 10 the
nedarest year, sex. blowd pressore. pulse rate wnd hearl rale
{by cardiug wuscultation), Every dllempt wus mude (0 avoid
the recording of faive elevations in bluod pressure and con-
founding meusurement pheromena. All measurements were
ubtained by the suthor (o eliminale observer vunations. Ac-
curale measurements of height und weight were not under-
Laken duc ta logiucsl imitations. However, chinical impres-
sions of obesily und tall-for-age relative 10 the Philippine
populativn were noted.

Blood pressure and heurt rule curves for sex and auge
were obtained by calculation of medns. standard deviations,
YOk wnd Y51h percentiles (11,6 and 2.0 S.D.). and 95 per cent
confidenave mtervals of the meuns ™ The prevalence of high
systole Blood pressure dubove the Y0th percentile for sen
wnd agel was determined for students in cach grade and wca-
demic secnion in order ti show the disinbubon of high blood
pressure within the papulanon. Systolic blowd pressure wans
chosen us the better aindicator of chronic blood pressure re-
sponses lo environmentul facton: sccurate diastolic blood
prossures are mose difficult to oblain in children.

T Londe. el wl. found that sysivdic blow! pressure was related 1o
weight but nol lo herght in children. digstohc pressure was relaled 1o
weight bul aut 10 heaght an girls. and was related Lo neither weight
nur hesght in boys * Kaiz. et wl. recently studied the effects of
height woeight, and matunily stalus on blood pressare during child
howw) *

rlurves for syshd pressuie. mufing puoint. and dne
wppearance punt were deicrmined. The standard blood presaure
plota for mueles und females deacribed sigmond curves, with their
marimum slopes al age 10 years. corresponding to ¥ “pre-pubertal
wystohy spunt " The female vurve is steeper than the male cunve &l
thix point_ v The sverage by vhe year.
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TABLE t—Humber and Percontage of Hyperansive® Students
by Academic Secltion of Grades 1-3 and & §

Graces 1-3 (N = §13)

H iy g N gatn
Swcion™ Towl N N -
1 128 7 L
2 120 [] 7
ar- 132 1 10 X' m g5 40t
4 130 15 12 p =006
5 105 17 15
TOTAL €13 61 10
Grades 4-B [N = 455
1 144 13 [
g ‘g; e 12 X' = 850 301
K
‘ 8 17 7 peO0s
TOTAL 465 47 10

THhDe e on a Gl B Y330 DaoOd Prestate BEC.T Lhe BOIT Dat
CHTle K SEE BN e
Y e byt AN TC mvel

Rosulry

Pouled data for prevalence of high systolic blood pres-
sure are grven for children in gach of the academic sections
ol grades one¢ through three and four through six in Table |
There was increased prevalence of hyperiension with de-
€reasing academic standing by section. In grades one
thiough three. the propoiiiun of hvneriersion was three
umes as high an lowest sections a3 0 highest sechions The
magnitudes of the differences 1in hyperiension rales were
greater in grades four through six thanin grades one through
three, after the chiidren have been in the schoal system over
u longer period of tme.

Chnical impressions of obesity and tallness had positive
correlations to high systolic blood pressure al p < 0 0G5, bul
acudemic standing was nol related 1o either chinical obesity
of lalines~. Obestly was associated wilh less than vne-Third
of cuses of systohic hyperiension. end controlling fur obewily
magrifics the blood pressure differences found by academis
slanding

Discrssion

It had generally been accepted that a cause for the ele-
vated bloud pressure could beadentfied in nearty «ll cases of
hypertenson in children. bul recent evidence casls duubl
upos the vahdiy of this concept.! Current evidence alvo
poinis beyond a dominani tole fur the standard rsh lactorsn
determination of the asymptome . rale of rise of blood pres-
sure with age.” and in development of hyperiensive heart
discase in migrants.”

Jenkins recently reviewed evidenge supponing the exis-
1ence v pyychosocual vk fuctors Tor cotonary heart disease
and found 1thal not all the standard nak faciors sre valid pre-
diwtors of coronary discase in all cultural settings * Many
pupulation groups throughout the world manifest blood pres-
sufe invrcases that are uncxpected by any of the standard
cntenia. and members of such groups are typically seen 1o be

in living situanions where there are decressed levels of con.
trol. predictabiliny . und fecdback . knd increased levels of de-
mand *

Leve! of scademic achizvement may influence the gen-
eration of pyychosocral stress '"ldentficalion us a member
of g fower academic runk early in childhood. und repeatedly
throughout schooling. may have a delelenous effect on chil-
drenan cultures which are criented toward higher education
und highly mativaied 1owyrd acedemic uchievement.” *
Mustieveis of sucicly in the contemporary Philippines place
grcet emphavis on carly academic achievement due to is uy-
siciation with the wltainment of favorable socioeconomic
Malus. as in atiending medpeal school '

Population tncreases and dechines in income have been
formidable in recent years ' Observations wround the world
have shown that the rate of growth of @ cily is reluted to the
prevalence of hyperiensiun tn the general populalion.'®

Sociul conditions have profound health efiects Psycho-
soCial stress may play u rale ia the observed ussocialion be-
Iween childhood hyperiension and academic standing in Lhe
Philippines Further investigation would involve evaludlion
of the relationship between hypericnsion and such factors as
diet. living conditions, family hislory. and socioeconomic
stulus an these chiidren.

"""The manner in which ycudemic standing was onginally ey-
tablished v not relevani, regardiess of cntena. perceived academic
stending By the schoot sysicm resulied in segregulion 100 pafticu-
lur sectron
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