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Growth pattern of Saudi
schoolboys in a high-altitude
area of Saudi Arabia

Mostafa A. Abolfotouh’ and Ibrahim A. Badawi’

Gy sgmndt dg el ALl G o Galate § Cwaganadt ol dl! LS gai G

ok Aol eoab g 2l pl Heill e idanae

e (sha rleaitaaly ¢ Bpagandt Ly o) AL dniys Lahaie (3 sl b g ey g iyl o oy 0,300
adly . bl edoa Joe 3 JUYI gad damys i sdowll AN Lovall clelias P by B SH ulas Goas
S gyt 15 ettt AN, il eliam ) gl 5500 olnn ezt OF §) 2l b8t g
o Ly} ey A ottt 3] Le imald Lyt cpn o sHh o] J oo iy - s At (3 el
Yl gLl das e dnhy il

The aim of the present study was to examine the growth of schoolboys in a high-altitude area of
Saudi Arabla, and to investigate the appropriateness of using the US National Center for Health'
Statistics (NCHS) standards for the assessment of children’s growth in such areas. The study
conciuded that the use of NCHS standards is not appropriate for the assessment of growth of
schoolboys in Asir Region, Furthor studies are needed to determine whether the findings of this
study are altitude-dependent or not. '

Schéma de |a croissance des écoliers saoudiens dans une région de haute altitude en
Arable saoudite

Le hut de cette étude était d'examiner la croissance des écoliers dans une région de haute
altitude en Arabie saoudite, et d'examiner I'opportunité de l'ulilisation des critéres du Centre
national américain de statistiques sanitaires (NCHS) pour évaluer la croissance des enfants
dans ce genre de régions. 'étude a conclu qu'll n'était pas approprié d'utiliser ces critéres pour
évaluer la croissance des écollers dans la Région d'Asir. Des études complémentaires sont
nécessaires pour déterminer si on est parvenu a cetle conciusion en raison de Paltitudé ou non.

! Dapartment of Family and Community Medicine, Coflege of Medicine, King Saud University, Abha Branch,
Abha, Saudi Arabia.
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Introduction

The measurement of growth of an individuat
child or of a group of children is one of the
most sensitive and commonly used indica-
tors of child health [1]. There has been much
controversy regarding the validity of the use
of growth standards based on well nourished
children, mostly of Caucasian origin, grow-
ing in a good environment in developed
countries, as references for the assessment
of nutritional status in developing countries
[2,3].

The city of Abha, capital of Asir Prov-
ince (population 1 200 000) in southwestern
Saudi Arabia, lies in the high mountains of
Asir, at an altitude of about 2250 metres
above sea level, and approximately 200
kilometres from the northern border of
Yemen. The climate is temperate, with daily
temperatures ranging from 5 to 32 °C, and
an annual rainfall of 450 millimetres. Data
on the pattern of growth of Saudi children in
a high-altitude area of Saudi Arabia such as
Abha are available for preschool children
but not yet for the school population [4,5].

Aim of the study

The aim of the present study was to compare
anthropometric data on weight and height
for schoolboys in Abha with the US Na-
tional Center for Health Statistics (NCHS)
reference in order to study the growth pat-
tern of Saudi children and to investigate the
appropriateness of using the NCHS stan-
dards for the assessment of children’s
growth in such areas [6].

Material and methods

Sampling procedures

A two-stage stratified random sample of
1407 boys (of whom 1364 responded after
the exclusion of very ill children from the

study) from nine primary schools were se-
Iected for the present study, out of a total of
17 such schools in Abha. The sample consti-
tuted about 25% of the original school popu-
Iation of 5537 children in all schools.

In the first sampling stage, all 17 pri-
mary schools were classified into three
groups, according to geographical location
and socioeconomic level (roughly catego-
rized into high, middle and low social
classes based on an expert opinion). Then,
using the equal allocation method of sam-
pling, three schools were randomly selected
from each of the three groups.

In the second sampling stage, six classes
were selected randomly from each of the
nine selected schools to represent the differ-
ent grades. Thus, a total of 54 classes were
included in the sample. Each class was con-
sidered as a cluster, and all boys in the se-
lected classes constituted the target group of
the present study.

Techniques

The children were measured by one trained

male nurse for consistency.

+ Weight: Boys were weighed barefoot
and in underclothes, using a beam bal-
ance, to the nearest 100 grams. The scale
was calibrated at the beginning of each
working day.

* Height: Height was measured to the
nearest 0.25 centimetres using a fixed
wall ruler with a sliding headpiece. The
child stood with heels, buttocks, shoul-
ders and occiput touching the wall. The
head was held erect with external audi-
tory meatus and the lower border of the
orbit in one horizontal plane. The head-
piece was then lowered until it made
light contact with the hair, and the read-
ing was taken.

All such mecasurements were taken at the

school health unit in Abha city, according to
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a preplanned time schedule that allowed the
pupils of one class to be examined on a day
when they would cause the least disturbance
to other pupils.

Statistical analysis

Individual data for the three growth indica-
tors, weight-for-age, height-for-age and
weight-for-height, were compared with
those of the NCHS reference population [6].
A computer program placed each value in
one of four centile bands; below 10th,
10-49th, 50-89th and above 90th, using
data from height and weight. The results
were compared by chi-square analysis. The
5th, 50th and 95th percentiles for weight
and height measurements were calculated
for the previous three growth indicators.
The observed percentiles were smoothed
and plotted on the NCHS growth curves for
comparative purposes [6).

Results
Table 1 shows the physical characteristics

of the sample studied in terms of weight and
height by age Figures 1-3 represent
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Table 1 Means (x SD) of weights and
heights by age of 1330 schoolboys In Abha,
Aslir Reglon

Age No. Woelght Hoight

(years) {kg) (cm)

6 63 19.8 {3.35) 116.3 (4.86)
7 230 20.9 (4.24) 118.6 (5.28)
8 182 22.4 (4.04) 122.9(6.10)
9 203 256 (488) 12849(5.98)
10 230 27.9 {6.42) 132.2(7.28)
11 218 322 (893) 137.9(6.40)
12 155 34.5(10.72) 141.2(7.39)
13t014 49 39.6(16.44) 1458 (8.22)
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Figure 3 Percentiles of weight-for-height of
Saudi schoolboys
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weight-for-age, height-for-age, and weight-
for-height for all children.

The weight-for-age figures in the present
study were lower than those pertaining to
the NCHS reference population for all ages
(» < 0.0001). For children at the 95th
centile, despite the presence of a minimal
difference between the local and the refer-
ence groups, the difference in weight stayed
almost constant at all ages. However, for the
5th and 50th centiles, the difference in
weight increased exponentially by age.

The height-for-age figures were lower
than those of the reference population for
most ages (p < 0.001). For children at the
95th centile, the stature was fairly similar to
the reference population up to the age of 8
years, older than which the centile departed
downward and continued at a lower level
than the reference until the age of 13 years.
However, for the 5th and 50th centiles, the
difference in height was evident at all ages,
and this difference increased with age.

The weight-for-height figures were
lower than those pertaining ta the reference
population for all ages. Both the 95th and
the 50th centiles were lower but paraliel to
the respective NCHS centiles at all ages. On
the other hand, children growing at the Sth
centile started their growth with a potentiai
that is as good as that of their NCHS coun-
terparts at the age of 6, after which their
centile declined and became lower than that
of the reference population.

Discussion

The growth of southwestern Saudi boys in
the present study was less than that of the
reference population. This was in agreement
with other studies in other areas of the coun-
try [7,8]). This divergence from the reference
population may reflect both nutritional and
ethnic variations between children in the

present study and the NCHS data represent-
ing American chiidren [9].

However, this difference was greater in
weight-for-age (p <0.0001) than in height-
for-age (p < 0.001), a distribution that is
different from that of a national study [8] of
Saudi schoolchildren, where the difference
from the reference population was greater in
height-for-age than in weight-for-age. The
distribution of the present study was also
different from that of urban black South Af-
rican boys [10].

Such greater difference in weight (than
in height) between the high-altitude children
of the present study and those of the refer-
ence population conld be attributed to the
growth-retarding effects of high-altitude hy-
poxia [11]. These effects have been attrib-
uted to the negative energy balance and the
interference with protein metabolism lead-
ing to a significant weight loss in such high-
altitnde areas {12].

When data of weight-for-height indica-
tor, which is considered as an indicator for
acnte malnutrition [I4], were investigated
in the present study, Sandi children showed
more wasting than did their American coun-
terparts at all ages. This finding was not in
agreement with that of Al-Sekait et al. [8],
which was suggestive of overnutrition,
However, such overnutrition was more evi-
dent among adolescent children over the age
of 12 years, for whom overweight is likely
te be a common problem [15]; this age was
beyond the scope of the present study.

Conclusion and
recommendations

The use of NCHS growth standards is not
appropriate for the assessment of growth of
schoolchildren in the area examined, There
is a need for further studies to determine
whether the growth patterns in the present
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study are altitude-dependent or not. How-
ever, whether altitude, climate, or socioeco-
nomic status—or a combination of them—
are responsible for such patterns or not, new
national standards for growth of schoolchil-
dren are needed; such standards should rep-
resent the optimum achievable growth in all
geographical areas of the country.

Acknowledgements

This research was supported by a grant from the
College of Medicine Research Centre, Abha Col-
lege of Medicine, King Sand University. The au-
thors are indebted to staff members of the main
School Health Unit in Abha city for their efforts.
Special thanks are due to Mr Nassir Al-Awwagy,
the director of the unit, for his contdnuous support.

Referencses

1. World Health Organization. Growth
moanfitoring of preschool children;
practical consideration for PHC )
projects. Primary Health Care |ssues,
Seriee 1 No.3: October 1081.

2. Johnson MD, Yamanaka WK, Formacion
8. A comparison of anthropometric
methods for assessing status of
preschool children: the Philippines
study. J Trop Padiat, 1984, 30:46—-104.

3. Waterlow J. Child growth standards.
Lancet, 1980, 1: 717.

4. Abolfotouh MA at al. A method for
adjusting the intemational growth
curves for local use in the assessment

of nutritional status of Saudi preschool
children. Journal of the Egyptian Public

Health Association, 1993, 68:687-702,

5. Attallah NL, Jibrel SO, Campball L.
Patterns of growth of Saudi boys and
girls 0—24 months, Asir Region, with a
note on their rates of growth: a 1988
view. Saudi Med J, 1930; 11:466—476.

6. National Center for Health Statistics:
Growth curves for children; birth-18
years, United States. Hyattville, Mary-
land, US, US Department of Health
Education and Welfare, November
1977. 78-1650.

7. Magbool G et al. Weight and height of

Saudi children, 6 to 16 years from the
Eastern Province. Ann Saudi Med,

1993, 13:344-49,

8. Al-Sekait MA, Al-Nasser AN, Bamgboye
EA. The growth pattern ot schoolchil-
dren in Saudi Arabia. Saudi Med J,
1992, 13:141-46.

9. Wright CM et al. Early Human Devel-
opment, 1992, 31:157-162.

10. Shamssain MH. Growth of normal
urban black South African children
aged 6—19 years. J Trop Pediaf, 1991,
37:4-12.

11. Frisancho AR. Human growth and
development among high-altitude
populations. In: The biology of high
altitude people. Baker PT, ed. Cam-
bridge, Cambtidge University Press,
1978:117.

12. Oelz O et al. Physiological profile of

world class high-altitude climbers. J
Appl Physiol, 1988, 60:1734-42.

13. Ward MF, Milledge JS, West JB. High
altitude medicine and physiology.
London, Chapman and Hall, 1989.-

14. Waterlow J et al. The presentation and
use of height and weight data for
comparing the nutritional status of
groups of children under the age of 10
years. Bulletin of the World Health
Organization, 1977; 55: 489-498.

15. Lloyd JK, Wolff OH. Overnutrition and
obesity. In: Prevention in childhood of
health problems In aduit life. Falkner F,
ed. World Health Organization, 1980:
53-70.

1490 ¢ ¥ auall ¢ J W dlamdd G Ameaall Radine ¢ Jaws i 330 Zpnnalt Ul



