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ABSTRACT

Objective: To observe blood pressure (BP) pattern and its correlatesin primary school
children of northern Nigeria.

Design: Sitting BP and pulse were measured in quadruplicate, then repeated after four
weeksin 1,721 healthy children aged fiveto 16 years. Body weight and height were also
measured in their school environment.

Setting: Primary schoolslocated in three communitiesin Zaria L ocal Government Area
(LGA) of Kaduna State, Nigeria. The communities were Tudun Wada (University
community of migrants with some indigenous Hausa settlers), Zaria City (traditional
Hausa community) and Zaria Kewaye (arural Hausa settlement).

Results: BP rose with age. However, BP levels particularly systolic was highest in children
from Tudun Wada (TW) (urban), followed by thosefrom Zaria city (ZC) (semi urban), and
Zaria Kewaye (ZK) (rural). The mean systolic/diastolic BP (mmHg) were: 99/61, 94/62 and
89/60 in children aged fiveto ten years; and 112/69, 109/68 and 107/68 in those older than
10 yearsrespectively. The differencesin BP levelswer e evident even asearly asthe age of
five yearsand appearslargely independent of physical stature and gender.

Conclusion: These observations suggest that place of residence and ethnicity may be
important factorsin the progression of BP with age in some children in northern Nigeria.

INTRODUCTION

Although hypertension is not amajor issuein child
health, there is some evidence(1-3) to suggest that most
adult cases of this condition may have their originin
childhood. For this reason, it is no longer considered
inappropriate to initiate primary preventive and promotive
strategies against hypertension and other cardiovascular
disordersin the paediatric years.

However, the success of such programmes is
contingent on basic information concerning the blood
pressure pattern and its correlates in the target popul ation.
Incidentally, existing data on the profile of BPin Nigerian
children have been derived largely from studies conducted
in the southern part of the country(3-6). Therefore, it isnot
entirely clear to what extent, if any, differences in
geographic location and by extension, ethnicity may have
on the pattern of paediatric BPin different parts of Nigeria
The present study was undertaken with thisin view.

MATERIALS AND METHODS
Sudy population and location: The study was designed to

measure BP (in mmHg), heart rate (beats/minute) and selected
indices of physical staturein healthy primary school children

aged fiveto 16 yearsin ZariaLocal Government Area (LGA) in
Kaduna State, Nigeria.

ZariaLGA isin the savannah belt of northern Nigeriaand
the people are predominantly Hausa and Musims. In the
University community of Tudun Wada, Zaria, the local Hausa
population is however mixed with migrants from the rain forest
south of Nigeria, who are mainly Christians.

The Hausarura community is mainly agrarian; with grains
such as (millet, sorghum) and vegetables (for example lettuce,
tomatoes) farming combined with cattle, sheep and goat rearing.
Diet istypically Hausa: pounded grain paste for example Tuwo
Masa taken with vegetable/palm oil sauce and meat. Fresh milk
and other diary products are usually taken as snacks. Older
children contribute to family income by working part-time on
family farm aswell as grazing the family animals. In some cases,
children aso hawk the family farm produce. Children usualy go
to and from school on foot. Early education is often dual -
Islamic/Quranic and Western.

Within the metropolitan areas, the indigenous Hausa
communities still live this traditional way of life modified in
some cases by western influences. Some parents/guardians are
government workers while others are in business. Children may
walk to and from school or go in private or public automobiles
depending on the economic fortunes of their parents or guardians.

On the other hand, in the university community of Tudun
Wada, the staple food is derived from tubers such ascassavaand
supplemented with refined food items of western origin. Children
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usually go to school in buses or cars. The parents/guardians are
either lecturers or other university workers; senior civil servants
or business people.

Sudy protocol: Ethical consideration: Prior visits were
meade to the sl ected school s to assess co-operation and willingness
to participate and to demonstrate sphygmomanometry and other
measurement techniques.

Selection of subjects: A multi-staged sampling technique
was employed. Thelist of al primary schoolsin ZariaLGA was
obtained from Kaduna State Primary Schools Management
Board. This constituted the sampling frame. Using table of
random numbers, two schools were selected from each of the
three areas: Zaria City, the traditional home of the indigenous
Hausa population (Pada and Lemu Primary Schools), Tudun
Wada, an urban area of mainly migrant population (Gyellesu and
Tukur-Tukur Primary Schools). and Zaria Kewaye, a rural
Hausa settlement (Taukarau and Tukur Kusa Primary Schools).
The study population was then divided into strata according to
age and sex. A sampling fraction (one out of every five children)
was then allocated to each class. This procedure was used to
select 1,721 children for the study. The children were
asymptomatic and normal on physical examination.

Measurements: All measurements were taken before noon
during which time pupils were encouraged to abstain from
vigorous physical exercise. Prior to the measurement of BP,
basic demographic information was gathered from each pupil
using a standard questionnaire filled out by the observer.
Thereafter, weight and height were measured in accordance with
standard procedure(7).

Blood pressure: Blood pressure (BP) was recorded with a
standard mercury sphygmomanometer using two sizes of cuff
bladders a 20cm by 9.5cm for children 10 years old or younger
and a22.5cm by 15cm for children older than 10 years. BP was
recorded in alarge classroom with subject sitting comfortably on
achair and the arm rested at heart level on atable. Measurements
were taken after afive-minute rest and in the morning before
physical exercise(8). BP reading was taken by the same trained
observer throughout the study. Systolic blood pressure (SBP)
was determined by the first appearance of Korotkoff sound
(Phase 1) and diastolic blood pressure (DBP) was recorded at the
point of disappearance of Korotkoff sound (Phase V). Readings
were made to the nearest 2mmHg. Before each set of BP
readings, heart beat was determined by counting the pulse at the
brachial artery for 15 seconds. Measurements of BP and pulse
were made in quadruplicates. The BP and pulse for each subject
is taken as the average of the four readings. BP recording and
pulse was repeated for all the pupils after at least four weeks.

Analysis of data: For each subject, the BP and pulse rate,
were the average of the two final readings at least four weeks
apart. Statistical significance for analysis of difference wasfixed
at p=0.05. Two tailed tests of statistical significance have been
used throughout except otherwise stated. In addition, the strength
of association between BP and selected variables was examined
by Pearson’ stest of correlation.

RESULTS

BP levels according to age and sex: In both sexes, the
mean SBP rose with increasing age (Table 1). In contrast,
the mean DBP values were fairly uniform with the boys
maintaining only a dightly higher mean DBP after the age
of nineyears. Specificaly, there was no significant (p>0.05)

gender difference in the distribution of both SBP and DBP
levelsin our study population. In addition, the pattern of
resting pulse was similar in both sexes as no significant
(p>0.05) changein the distribution of thisvariable by age
or gender was evident (Table 1).

Tablel
Blood pressure and heart rate in children studied

la: Males (n = 906)

Age group No of Mean + SD
(years) children Systolic Diastolic Heart rate
mmHg mmHg Beats/min.
5-6 169 86+ 6 56+ 6 72+ 4
7-8 147 2+7 60+ 8 70+5
9-10 145 102+ 6 64+ 6 76+3
11-12 139 102+8 66+7 72+5
13-14 175 106+ 7 67+7 75+6
15-16 133 115+ 6 2+ 7 74+7
1b: Females (n = 815)
Age group No of Mean + SD
(years) children Systolic Diastolic Heart rate
mmHg mmHg Beats/min.
5-6 173 86+ 6 97+5 76+7
7-8 140 2+7 98+7 74+ 4
9-10 138 102+6 106+ 8 70+8
11-12 134 102+8 106+ 7 80+7
13-14 173 106+ 7 114+ 6 78+5
15-16 107 115+ 6 117+ 5 82+

Comparison of anthropometric variables by age and
gender in the three sub-groups of children from the three
educational zones: The mean heights of the males were
consistently higher than those of the females until at the
age of eleven years, when the trend was reversed (Table 2).
For all other parameters measured directly or derived for
example Body Mass Index (BMI), the girls had higher
mean values. The data summarised in Table 2 appear
overall to show that while the children, particularly older
adolescents in Zaria city were thinner, the children in
Tudun Wada appear to have higher body weights.

Blood pressure levels by area of residence: Figure 1
shows the comparative levels of blood pressure by age and
gender in children from the three sub-populations. BP
levels particularly SBP were (p<0.05) significantly higher
in children from Tudun Wada educational area, across
most age groups, even as early asthe age of five compared
to those from the other two areas of Kewaye (rural) and
Zariacity. This difference was still evident even after the
age groups have been collapsed into three and the sexes
combined (Table 3).
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Table2
Comparison of mean anthropometric variables across age divisionsin boys (A) and girls (B) in ZK (rural) TW (urban & ZC (Zaria city) (Hausa
traditional)
Age Area Height (A) Weight (A) n(A) Height (B) Weight (B) n(B)
5-6yrs ZK 1.16+0.11 18.0+ 2.1 28 1.15+0.20 194+31 24
™ 1.18+0.13 176+ 3.0 42 1.14+ 0.10 19.6+ 20 37
ZC 1.17+0.11 170+ 34 49 1.12+0.10 183+23 49
7-8yrs ZK 1.18+0.14 179+29 36 1.14+0.72 19.6+ 20 18
TW 120+ 0.11 189+ 25 32 116+ 0.16 19.2+48 33
ZC 1.22+0.10 193+ 26 29 1.16 £ 0.90 194+21 25
9-10yrs ZK 1.22+0.61 270+ 34 29 1.29 + 0.40 28.7+5.3 26
TW 1.30+ 0.07 241+31 30 127+0.24 26.7+6.8 26
ZC 1.29+ 0.08 257+32 36 129+0.14 28.0+6.7 26
11-12 yrs ZK 1.34+0.08 29.0+4.1 18 140+ 0.17 29.2+6.0 19
T™W 1.39+0.59 29.0+ 4.6 35 141+0.71 34.0+6.0 29
ZC 1.37+£0.54 28.7+5.0 38 1.40 + 0.62 32.7+6.2 32
13-14yrs ZK 140+0.13 31+39 27 144+0.11 358+51 18
™ 1.41+0.17 351+53 438 143+0.14 382+59 34
ZC 143+0.11 341+6.1 50 145+0.12 36.0+54 40
15-16 yrs ZK 141-+031 42+ 6.3 18 149+ 0.23 49.1+58 9
™ 150+ 0.21 40.1+£9.0 30 1.42 + 0.20 483144 12
ZC 154+ 0.19 34.8+99 35 1.59 + 0.07 479+ 4.4 15

All values are mean + standard deviations for n determinations (n = number of pupilsin the age group)

Table3

Mean blood pressuresin children in the three study areas: Kewaye (rural), Zaria City (Hausa), and T/Wada (urban) separately and combined

Kewaye Area Zaria City Area Tudun Wada Area Pooled BP for the
(Rural) (Hausa) (Urban) Three areas

Age

group Sex SBP DBP SBP DBP n SBP DBP n SBP DBP
(yrs) n mmHg mmHg n mmHg mmHg mmHg mmHg mmHg mmHg
5-10 M 79 89 59 112 93 60 112 97 61 303 93 60
5-10 F 63 89 60 92 95 63 96 100 61 252 95 61
11-16 M 59 106 68 123 108 68 113 111 67 295 109 68
11-16 F 39 107 67 87 109 67 75 112 70 301 110 68
M +F

5-10 142 89 60 204 94 62 208 99 61 555 94 62
11-16 98 107 68 210 109 68 188 112 69 596 110 68

All values are means for separate areas and pooled means (weighted) for al the three areas according to age and sex grouping.

Table4

Correlation coefficients (r) between BP parameters and selected variablesin subjects.

4a. Males (n=578) 4b: Females (n = 452)
Age Blood pressure Weight Height BMI Age Blood pressure Weight Height BMI
56yrs SBP 0.19 025 0.56 56yrs SBP 0.18* -0.21 037
(169) DBP 0.44 045 039 a73) DBP 0.20 -0.14 0.47*
(147) DBP 0.22 0.50 031 (140) DBP 0.11* 0.26 0.21
(145) DBP 0417 027 0,09 (138) DBP 0.12 0.20* 0.31
11-12yrs SBP 0.40 0.19* 0.37 11-12yrs SBP 0.21 0.29* 0.40
(139) DBP 0.26 0.07 0.19 (134) DBP 018 031 0.26
13-14 yrs SBP 0.53 -0.20 0.16 13-14yrs SBP 0.31 0.12 0.38
(175) DBP 0.19 023 0.05 a73) DBP 0.17 0.16 0.41
(133) DBP 017 010 0.06 (107) DBP 0.21 0.39 0.19

* Indicates significant r value at p <0.05.
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Figurel

Distribution of mean systolic and diastolic blood pressure by age in boys and girls from Tudun Wada (urban 0—o), Zaria City (Hausa
traditional settlement area of indigenous population (x—x) and Zaria Kewaye (rural | — )
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Influence of body size and other variables on BP:
Because of the variations in weight, height and other
anthropometric variables in the three groups, and given
reports(2,6,9-10) indicating that these parameters may
influence the distribution of BP levelsin children; the
possible influence of selected indicators of body size or
composition of BP was examined by test of correlation.
Tables 4a and 4b summarise the correlation coefficients
(r) and the level of significance so derived. The data
showed that the degree of correlation was either extremely
weak or was not statistically significant at the level of 95%
confidence.

DISCUSSION

The present results show that BP, especialy the
systolic component increases with age consistent with
earlier reports(2-6,9-10). However, there are a number of
major differences between the findings of this study and
previous ones.

First, in children older than 10 years, the range of BP
levels observed in this study is much lower than those
reported in similar groups of children from the southern
part of the country(4-6). It is possible that differencesin
measurement techniques may have contributed to this. For
example, in this study, disappearance of Korotkoff (Phase
V) was the end point used for reading DBP as against
phase IV in the study of Akinkugbeet al(5). Nevertheless,
it isdoubtful whether this factor done could have accounted
for the lower BP readings noted in this population of
children compared to their southern counterparts. A more
recent study(6) in Nigerian children, mainly of Y oruba

extraction and using similar techniques asin this study has
also reported higher valuesin children of comparable age.
This latter point suggests that the present findingsin the
older children are likely to reflect a true difference. This
conclusion is reinforced by the comparable levels of BPin
the younger groups of children in our study and those of the
above cited investigators(5,6).

Second, therisein DBP levels with age widely reported
in studies from the southern part of Nigeria(4-6), appears
steeper in comparison to the present observation where the
rise in DBP with age was barely perceptible (Figure 1).

Third, in contrast to previous data(2,4-6,9) which
indicate that BP were higher in girls compared to boys of
similar age particularly during adolescence, we found no
such gender difference consistent with the report of
Abdulrahman and Ochoga(11) . In particular, BP levels
were comparable in both sexes across most age divisions.
This observation is at variance with findings in other
Nigerian studies(4-6), as well as those from other parts of
theworld(2, 9) which indicate that the bigger body size of
females was a major determinant of BP in older children.
Therefore, our findings appear unique to this group of
Nigerian children.

Of notein thisregard is that those indicators of body
sizes assessed in this study, for example weight, height and
BMI were either comparable or higher in our study
population compared to those in children of similar age
reported in the southern parts of Nigeria(4-7). Thus, it
seems unlikely that differencesin physical stature was a
major factor in the differencesin BP observed. In support
of this conclusion isthe data summarised in Table 4 which
show that none of the indicators of body dimensions
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evaluated was meaningfully correlated with BP. Thus,
neither body weight nor height appears to be a critical
determinant of BP in this population of children in contrast
to reports from I badan(5) and more recently Ilorin(4,6),
and elsewhere(2,5,12). Our findings, therefore, are
consistent with a number of other reports(13,14) which
indicate that at best body dimension only exerts a minor
difference in BP in some paediatric population. Of note,
the literature suggests that over-weight is not a common
concomitant of elevated BP in adult Nigerians(15-17).
Therefore, our findings reinforce the position(13,14) that
in some populations, the influence of body size on BPin
relation to other factors, such as age and heredity may have
been overstated.

Apart from the foregoing, perhaps the most striking
finding in this study is that area of residence was a major
influence in the distribution of BP levelsin the three
groups of children. The children from the urban area of
Tudun Wada had the highest level of BP, while the lowest
level of BP was associated with the paediatric population
of Hausarural settlement of Zaria Kewaye.

Thisfinding is a variance with recent observations(6)
in Y oruba children from the Ilorin area which show that
BP level was not influenced by area of residence whether
rural, urban or semi-urban. It is possible, however, that the
differences in the ethnic compositions of the two study
populations may have accounted for this difference.
However, our observation is consistent with many
reports(17-19) which show differentiation of BP levels
according to urban or rural settlement, especialy in adult
populations. It is striking that the present study shows that
such differentiation of BP levels are evident in some
paediatric populations of northern Nigeria even as early as
the age of five years. This may therefore suggest that
differences in diet and life style evident in the three
populations of children studied may account for the
disparitiesin BP levels observed. Thus, it appears that
those adverse environmental factorsthat may interact with
the cardiovascular system to encourage the progression of
BP that manifest as hypertension in some adults may
already have been in operation as early as the age of five
years. Inthisregard, it isimportant to note that even within
Zariamunicipality, the traditional Hausa settlement (Zaria
city) had much lower levels of BP compared to the
predominantly migrant population of Tudun Wada, but
higher than those observed in children from the rural
Hausa settlement of Zaria Kewaye. This could well mean
that even in urban areas, communitiesthat are still able to
preserve their traditional way of life are less likely to
experience steep increasesin BP that can be expected with
ageing. Whether this observation in itself playsakey role
in the progression of hypertension is not clear from this
study but is consistent with recent observation in the adult
population from the same part of Nigeria(20).

In conclusion, this study shows major differencesin
the profile of BP in this group of children in northern
Nigeria and suggests that area of settlement may play a
dominant role in the rise of blood pressure with age.

ACKNOWLEDGEMENTS

The critical comments of Professor A. E. Davies of University of llorin
on the draft manuscript are acknowledged with thanks. The data for this
work were collected by Mr. L. J. Hamidu during the tenure of a study
Fellowship at Ahmadu Bello University, Nigeria. Dr. E. O. Okoro was
aVisiting A/Professor in Pharmacology to the University of Maiduguri
Medical School in 1997.

REFERENCES

1. Zinner SH., Rosner B., Oh W. and Kass E.H. Significance of blood
pressure in infancy: familiar aggregation and predictive effect n
later blood pressure. Hypertension 1985; 7:411-16.

2. SinaikoA.R, BassJ, Gomez-Marin O. and Princeas R.J. Cardiac
studies of adolescents tracking with high and low blood pressure
since early childhood. J. Hypertension. 1987; 4(Suppl. 5):5378-80.

3. deSwiet M., FayersP. and Shinebourne E.A. Blood pressurein the
first 10 year of life: The Brompton Study. Brit. Med. J. 1992;
304:23-26.

4. Bello A.B. Hypertension among Nigerian children. Nig. Med.
Pract. 1993; 25: 71-4.

5. Akinkugbe O.0., Akinkugbe F.M., Ayeni O., Solomon H., French
K. and Minear R. Biracial study of arterial pressuresin thefirst and
second decades of life. Brit. Med. J. 1977; 1132-1134.

6. ObikaL.F.O., Adedoyin M.A. and Olowoyeye J.O. Pattern of
paediatric blood pressure in rural, semi-urban and urban
communitiesin llorin, Nigeria. Afr. J. Med. Sci . 1995; 24:372-377.

7. Okoro E.O., Uroghide G.E., Jolayemi E.T, George Olufunke and
Enobakhare Cathy. Studies on taste thresholds in a group of
adolescent childrenin rural Nigeria. Food quality and preference.
1998; 9;205 - 210.

8.  Strazullo P., Cappuccio F.P., trevisan M., Deleo A., Krogh V.,
Giorgioe N. and Manuni M. Leisure time physical activity and blood
pressure in school children. Amer. J. Epidem. 1988; 127:726-33.

9. Oli K. Tekle-Haimanot R., Forsgren L. and Ekstedt J. Blood
pressure and its correlates in school children of an Ethiopian
communities. J. Trop. Paediat. 1994; 40:100-3.

10. Ellison R.C., Sosenko J.M. and Harper G.P. Obesity, sodium
intake and blood pressure in adolescents. Hypertension (suppl.)
1980; 1:183-191.

11. Abdurrahman M.B. and Ochoga S.A. Casual Blood Pressurein
School Children in Kaduna, Nigeria. Trop. geogr. Med. 1978;
30:313-324.

12. Court JM., Hill G.J., Dunlop M. and Boulton T.J.C. Hypertension
in childhood obesity. Aust. Paediat. J. 1974; 10:296-300.

13. Mallick M.J. Health hazards of obesity and weight control in
children: A review of the literature. Amer. J. Publ. Hith . 1983;73:
78-82.

14. Hovel M.F. The experimental evidence for weight-loss treatment
of essential hypertension: A critical review. Amer. J. Publ. Hlth.
1982; 72:359-68.

15. Obasohan A.O. Body weight and heart failure in hypertensives: A
Nigerian experience. Trop. Cardiol. 1995; 21:17-51.

16. Ajayi A.A.,Oyewo EA,, Ladipo G.O.A. and AkinsolaA. Endapril
and Hydrochlorothiazide in hypertensive Africans. Eur. J. clin.
Pharm . 1989; 36:229-34.

17. Opadijo O.G. Biochemical and metabolic effects of short-term
thiazide diuretic therapy in mild to moderate hypertension. Niger.
Med. Pract. 1997; 33:58-61.

18. AbrahamsD.G., Alele C.O. and Barnard. The systemic blood
pressurein arura African community. West Afr. J. Med. 1960;
9:45-48.

19. Akinkugbe O.O. and Ojo O.A. The systemic blood pressurein a
rural African community. Trop. geogr. Med. 1986; 20:347-352.

20. Dikko H.A. and Ettarh R.R. The low blood pressures of nhomadic
Fulanis when compared with urban sedentary Fulanisin Zariais
not due to dietary differences but more related to degree of physica
activity. Proceedings of 28th Scientific Meeting of Nutrition
Society of Nigeria. Kano, Nigeria. 1997; (Abstr. p. 45-46).



