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NIGERIAN

ARTERIAL BLOOD PRESSURE OF
URBAN RURAL SCHOOL

CHILDREN
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SUMMARY

Antia-Obong OE* and Antia-Obong LE+ Arterial Blood Pressure of Nigerian Urban Rural
School Chiildren. Nigerian Joumal of Paediatrics 1991:18 (1): 3- 11. Asu rvey of arterial
blood pressures of 1238 (683 urban and 555 rural) school children was carried out using
standard mercury sphymomanometers and ppropriate size cuffs. The mean arterial blood
presures increased with age in both sexes, although the rise was more rapid in the urban
children. At most ages, the mean systolic and diastolic blood pressures, the mean heights
and weights of urban subjects were significantly greater than those of rural subjects
Height and weight were significant correlates of both systolic

and diastolic blood presure. The correlation of Quetelet index with blood pressure was
poor compared to height and weight The higher blood pressure levels of the urban

and weight

INTRODUCTION

The reports of longitudinal studies of blood pressure
in childhood, 1-° suggest an important role for
early detection in enhancing a better understanding
of the natural history of essential hypertension. This
is especially important in Africa where reports of
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children were attributed to the fact that they were heavier and taller. The prevalence
of elevated blood pressure were 4.8% and 4.5% in the urban and rural subjects respec-
tively. Furtherhmore, the prevalence of significant proteinuria was generally low in both
groups of children. It is suggested that in order to evaluate the influence of environ-
mental factors on blood pressure in children, the subjects should be matched for height

childhood blood pressure studies are scarce®’

although essential hypertension is well documented
among the adults.®° It has been observed that blood
pressure in children show 'crackingl‘5 e a
tendency to remain in the same position in the
blood pressure distribution curve. In other reparts,
strong carrelates of blood pressure in childhood are
large body mass and wefght,10 1 consequently
hypertension is associated with obesity.]2 Further-
more familial aggregation of blood pressure has been
reported in childhood!! 13 with its pattern similar
to those in adults; indicating that facts influencing




Arterial Blood Pressure of Nigerin Urban; Rural School Children

4

familial clusterihg of blood pressure areoperative
in childhood.

In adult Africans, environmental factors are
known to influence blood pressure, with the levels
of urban dwellers being higher than those of their
rural coun‘terpar_ts.”'”-’ In rural Ghana, Pobee et
al'S have reported that hypertension is not a signi-
ficant problem. In the only study which has so far
| compared the blood pressures of urban and rural
Nigerian children,!” urban children had higher
mean levels. The difference could not be explained
on the basis of body build as the Quetelet index'®
(index of body build) calculated as weight {kg)/
Height {em)?x 100 the two groups were not
significantly different It was suggested that the
difference was due to the influence of environ-
ment on blood pressure.

This study was designed to determine the pattern
of blood pressure of urban and rural school
children; to compare the blood pressure fevels
and anthropometric indices in the two groups of
children: and to determine the prevalence of signi-
ficant proteinuria.

MATERIALS AND METHODS

Pnmary school children aged 6-14 years in an
urban and rural area of Oyo State of Nigeria were
the subjects for the study.

The urban study was carried out at the Ibadan
|Municipal Government School 1, Adeoyo with
enrolment mainly from the low and middle class of
the society. The rural study was in Saint Pgter
Schoo| Qsegere, Saint John School Erinmi, Saint
Matthew School Apolu, Faz Omar Mission School
Idogu and Naiwa-Ur Deen School Baale Egbeda,
located in Villages which were 22-26 kilometers
East of Ibadan.

Each child had a general physical examination
and children who were unwell were excluded. The
information obtained from each child included
name, age, sex, height in centimeters, weight in
kilogramme, systolic and diastolic blood pressures.
Heights were measured without shoes and weights
without shirt, gown or shoes using the techniques
described by Jelliffe.!® Following physical examina-

tion, freshly voided urine was obtained and tested
for proteinuria using “‘Albustix’” (Ames). Pro-
teinuria of 100mg/dl of urine (++) or more was

regarded as significant '

In order to allay anxiety, the procedures of
blood pressure measurements were demonstrated
on the class teacher. Fach child was seated for 10

~_minutes before the blood pressure was measured.

All measurements were done in the classroom
with the whole class seated between 0900 and 1300
hours, using standard mercury manometers with
appropriate size cuffs covering two thirds of the
length of the right upper arm. The two investiga-
tors had previously compared and standardized their
techniques of blood pressure recordings. Three
measurements were made for each child and the

~average taken. Phase | Korotkoff's sound was taken

as representing the sytolic blood pressure and
phase IV was taken as representing diastolic blood
pressure.

The Quetelet index was calculated for each
subject as Weight (kg)/Height (cm)® x 100. The
data was then computerized and subjected to statis-
tical analysis. Blood pressure level that was equal to
or more than the sum of the mean plus 2 standard
deviations for age and sex was defined as elevated.

RESULTS

The children studied totalled 1238 {651 boys
and 587 girls); made up of 683‘urban (357 boys and
326 girls); and 555 rural (294 boys and 261 girls)
children.

The mean blood pressure of urban and rural
subjects are shown in Table 1. The mean heights and
weights of urban and rural children are shown in
Table 1. Throughout the age range studied, the
mean systolic and diastolic blood pressures of boys
and girls were not significantly different in either
the urban and rural groups.




8inssaid poo|q 21jo3sei( dgaa
8.nssald poo|q 21|015Ag das
sisauypualed ul s1o8lgns 4o Jaguuny

1

05495 "M yoicu6 |zoiwas WM oiwue | svizes 60 14901 | 0mres 6, 1epz0lL Bl
o1+6%5 © guitves | gorves 9% ggisue | seezis €Y yirgoor | 28111 6l ggi+zo1| g1
z6+0es 9 161296 (011,888 (%) 914616 |v0lei69 (€9 iigo0l | gerzag (82 0T L+'86 zL
res6es ' guag06 [ zrwvs 199 graize | 18iave UM pgrizool| osiete ) gaez e i
ov+zes 0% 191006 [zmiets 67 pgroue | 9640 88) g iugs | 0zic0e  (BY) pyscce 0
61+687 (0% pr90u8 | ggigey (980 0 iiegg | 0B4zBS OV ggecs |6oligrg (D) 90L+6°E6 6
gosze %% ovigos |porvur 99 omigug [c014pps (D gy | 6asevs 69 ges g 8
8o+1vy (S8 geries |esreey (08 goirves | 68+ary V9 gyiieze | LB op (09) 2914218 L
vorcee asrive |torgor € Ligws | 96wy (19 | 4guy | zerzey (99 POL+18 9

ddd dgs 480 d4s dgd d4ds dgd d8s

S| shog sptD shog

jeiny ueqin

(s1A) aby

Antia-Obong OE and Antia-Obong LE

39V 01 ONIGHOIIV SLI3rdnNs 1vdNY ANV Nv8dN
40 (bH ww) S3IHNSSIHd Q00T ITOLSYIA ANV IITOLSAS Nvaw

L 3gvi




|| - m owcoe "Vamiarrl | evizay © owroest | cossoe ©) seTeun | bl
05¥0"LE (62 __m “Civevl| | Lvioee 9% eregel| ggreer €Y ggigial | cieee (6 e9rETyl | el
1| usiome '©Y eprever| | evreoz 9Y sowisel |- patere '€ gyvgopl | asTeee O ogrrue | 2L |
H oeiboe :& e8I VEL| [ 9TIL L ._._.aﬁ 'TriEl |0 05662 (LY o gieel | zstree 189 gare 98l .
T Ve (64) ¢ 472 omp_ veraee (9 gorenzL | sereng. (€ ggrgiel | ['eeenz aﬂ_mm,ﬁm._.mf o1 |
|| eeToee (0g) osggel [vereiz (9 verivel [ veisve (O oot ey | soreee (M) purs gl | 6
=l sz am:mé om: ‘ozrooe 89 gsiewil | vedvez W etz |eeieee 9 vormvwer | g
M, L TEE L ‘£e¥e Bl Bmvmmi,mwt gereel (V9 pgigyin | veFioe (09 zaigy iy it |
st s17os1 e, (9 s vy sol | geree (19 ooieril |ezissl 99 raree | 9
E _ € 1|88HREY gy BEB 20T | “
el b U ayBlen | C T yBiew ybiay yBiapy Biop - A
5| - :
st : shog o sto shog |
w jeiny ueqiny (s1A) 3by
of AT
nmmun w;_.. “_ __, i
of
8 39V 0L ONIJHOOOV SLO3rANS TvHNH ANV NVEHN 40 av__mh:wmg GNV (9) SLHOIIH NVIW
= nagve ‘
o
5
! 2 . - = S




OE Antia—Obong and LE Antia—0bong

7

Fig 1 shows the mean blood pressures of urban and
rural children according to age.

Blood pressure increased with age in the urban
and rural children of both sexes. At all ages the
‘mean Systolic and diastolic pressures of urban
children were higher than those of their rural
counterparts (Table 1 and Fig. 1). The mean systolic
pressures in urban boys were significantly higher
than those in the rural boys at ages 6, 8 and 10-13
years while the mean diastolic pressures of urban
boys were significantly higher at all ages (Table 1).
Among the girls mean systolic pressures were
significantly higher than those of their rural
counterparts at the ages of 6 and 8-14 years.

The mean heights of urban children were
generally greater than those of the rural children
and this reached the level of significance in boys
aged 6-8 and 10-13 years as well as in girls aged 6,
7,11 and 13 years (Table 1), Similarly, the mean
weights of urban children were higher than that of
the rural children. This difference reached the leve
of significance in urban boys aged 6—8 and 10-14
vears, as well as in urban girls aged 6—9 and 11--14
years (Table I1). '

The correlation between arterial blood pressure
and Quetelet index was generally poor. Systolic and
diastolic blood pressures showed significant positive
correlation with height and weight {p < 0.05)
in both urban and rural boys and girls (Table [I1)
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Fig 1 Mean systolic and diastolic bloed pressure

of urban and rural children.
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The Quetelet index showed significant positive
correlation with systolic and diastolic blood
pressures of urban boys only, but not of urban girls,
and also not of rural boys and girls.

Table 1V shows the number and percentage of
urban and rural children with elevated blood
pressure. Thirty-three (4.8%) of 683 urban children
and 25 (4.5%) of 555 rural children had elevated
blood pressures Qut of the 1238 subjects studied,

58 (4.7%) had elevated blood pressure.

Six of 683 (0.88%) urban children who were all
boys had significant proteinuria, but none had
associated elevated blood pressure. Only 1 of 555
(0.18%) rural children had proteinuria with asso-
ciated elevated blood pressure. However, the
aetiology of significant proteinuria in these
apparently healthy children was not known as no
further investigations were carried out

TABLE 1l

CORRELATION OF SYSTOLIC (SBP) AND DIASTOLIC (DBP) BLOOD PRESSURE WITH HEIGHT,
WEIGHT AND OUATELET INDEX IN URBAN AND RURAL SUBJECTS OF ALL AGES.

Urban Rural
Boys Girls Boys Girls
i = 357 n = 326 n = 204 n = 261
SBp DBP SBp DBp SBP DBP SBP DBP
r r r r r r r r
Height 0.62 0.69" | o0.64 0.62 0.51 043 | asp 0.48
Weight 0.60 0.67* -54* 0.53* | 0.37 0.50 0.44 0.58*
Quetelet Index | 0,34* 0.39 0.01 -0.07 |-0.08 0.18 0.0 0.0
r = Pearson coeffieient correlation
T o= p < 0.05
n = number of subjects
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TABLE IV
NUMBER AND PERCENTAGE OF URBAN AND RURAL SUBJECTS WITH
BLOOD PRESSURE LEVELS 25D OR MORE ABOVE THE MEAN FOR AGE AND SEX
URBAN RURAL
No. of No. with | % of | No. with | % of No, of No. with | % of | No. with| % of
Subjects elevated | total | elevated | total | Subjects | elevated | total | elevated | total
SBP DBP SBP DBP
Boys 357 7 2.0 9 2.5 294 5 1.7 9 341
Girls 326 B8 25 9 2.8 261 4 1.5 7 2.7
Total 683 15 22 18 2.6 555 9 1.6 16 29
SD = Standard deviation

DISCUSSION

The observation of increase in mean blood
pressure of children with age in this study is in
agreement with earlier reports of similar increases
in mean blood pressure with age in children.2! 22
Among the girls, the increments in systolic and
dastolic blood pressures were greater in the urban
subjects. With regard to the boys, the increase in
systolic blood pressure was similar in both the

urban and rural, whereas the increase in diastolic
pressure was greater in the urban than the rural

subjects. Thus the rise in mean blood pressure

was more rapid in the urban than rural subjects.
In this study, the mean systolic and diastolic

blood pressures of urban boys and girls ‘were con-
sistently and significantly higher than those of their
rural counterparts at most ages. This is similar to the
findings of an earlier study,'” although the
differences in ‘urban and rural blood pressures in

that study were not subjected to statistical analysis.
This observation of higher mean blood pressures in
urban children than their rural counterparts is
interesting because similar findings have been
reported in adults.1#~1% This similarity in blood
pressure pattern of children and adults in urban
and rural environments would tend to lend weight
to the suggestion that studies of blood pressure in
children may elucidate thenatural history of essential
hypertension, as it had been suggested that factors
in the environment that influence blood pressure
may begin in early life. #%#*

Blood pressure has been found to correlate with
anthropometric measurement but those relation-
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ships have varied in different reports. !1 21 22 24
25 The correlates of systolic and diastolic blood
pressure in the present study are weight and height,
while the correlation of blood pressure with
Quetelet index is generally poor except in urban
boys. Our findings thus suggest that blood pressure
was less related to body build than height and
weight Since the correlates of blood pressure in
this study are height and weight, and the urban
children were significantly taller and heavier than
their rural counterpart, it is therefore not surprising
that the mean blood pressure in the urban children
is higher. Our findings contrast with those of an
earlier study,!” where there was no significant
difference in mean heights and weights of urban and
rural children and in which the higher blood
pressure of the urban subjects was attributed to
environmental factors. These factors operating in
the environment were however not specified.

Although the level of blood pressure of the
urban and rural subjects were different, the pre-
valence of elevated blood pressure in the two groups
of 4.8% and 4.5% respectively were similar and also
agreed with those in other reporté.7’ L
Furthermare the prevalence of proteinuria in the
two groups of subjects was low and not associated
with elevated blood pressure. This observation
however does not make a renal disease an unlikely
cause of elevated blood pressure.

In conclusion, the estimation of blood pressure
according to age may have inherent errors which are
based on the wide range of heights and weights at

specific ages.

It is in this regard that Voor etal!! have suggest-
ed that normal blood pressure should be derived
from weight and body dimensions rather than age,
because tall and heavy children usually have higher
blood pressure levels than shorter and lighter
children. Our findings support this view. In order tc
evaluate the influence of environmental factors on
blood pressure in children, we suggest that urban
and rural subjects should be matched for weight and
height
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