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Summary 
Height for age, weight for age. and weight for height as 
indices of nutritional status were evaluated in 1309 
pupils from different socioeconomic classes in Ibadan, 
Nigeria. The data obtained were compared with United 
States National Centre for Health Statistics (NCHS) 
reference population. When all the pupils studies were 
considered together 46.1%, 44.3% and 12.7 percent of 
the pupils were underweight, stunted and wasted, 
respectively. Both stunting and wasting were observed in 
7.2% of the overall population. Only 0.6% were 
overweight. Generally, the proportion of stunting, 
underweight, wasting and both stunting and wasting 
increased as socioeconomic status declined, but the 
prevalence of overweight was higher in the 2 upper 
socioeconomic status schools. When all pupils were 
considered based on sex and irrespective of school types, 
significantly more male (49.5%) than female (37.4%) 
pupils suffered from stunting (P<0.0001), wasting 
(13.8% versus 11.1% P<0.01) and underweight (54.3% 
versus 35.5%: P<0.0001). More females were 
overweight than males though this did not reach 
statistical levels (P> 0.05 J The prevalence of 
malnutrition in this study was higher that of previous 
studies in this environment, which may be a reflection of 
the deteriorating economic situation of Nigeria. 
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Rcsum£ 
La taille par rapport a Page, le poids par rapport a Page 
et le poids par rapport a la taile consider^ comme des 
indices du stauts nutritionol ont et£ evalu^s chez 1309 
eleves de differents classes sociale a Ibadan, Nigeria. Les 
donndes obtenuent avaient dtd compares & celle du 
Centre National des statistiques de la sante des 
populaitons des Nations Unis (NCHS). L'orsque tdus les 
enfants etudies etaient cons ide r s ensemble, 46, 1%, 
44,3% et 12,7% des eltfvcs etaient respectivement en 
dessous du poids normal, en dessous de la taille normale 
et cahcxique. La taiille en dessous de la normale et la 
cachexie avait £t«i observes chez 7,2% de la populaiton 
totale. Seulement 0,6% etaient au dessous du poids 
normal. Generalement, la proportion des courts, en 
dessous du poids normal, de cachexie et des courts 
cahexiques avait augmente avec le niveau dccroissant du 
status socio-economique, mais la prevalence des eleves 
ayant le surpoids ctait plus eleves dans les 2 ecoles ayant 
les enfants de status-sociale haul. L'orsque les eleves 
etaient considers basd sur leur sexe et sans tenir comptc 
du type d'ccolc frcqucntc, les garcons (49,5%) ont 
souffert de maniere significative compare aux fillc 
(37.4%) de la courtc taille (P 0,0001), pour la cachexie 
13.8%contre 11,1%: P 0,01) et poids inferieur 
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h la moyenne (54,3% centre 35,5% P 0,0001). Plus de 
fillcs ont eu le surpoids compare aux garcons quolquc 
ccci na pas attcnind un ni veaux statistique (P 0,05). La 
prevalence de la malnutrition dans cettc dtudc a etc plus 
6lcv6 que celle observes dans les dtudes precendentes 
dans cet environment. Ccci pourrait ctre un reflet de la 
deterioration de la situation socio-economique du 
Nigeria. 

Introduction 
Malnutrition is a public health problem in developing 
countries and probably more so in Nigeria because of the 
deteriorating socioeconomic situation [1.2]. Prevalence 
studies of anthropometric indices of nutrition in school 
age children showed that malnutrition is a major problem 
with 45-60% of school children being malnourished [3,4] 
and 50% and 34% of school children being underweight 
and stunted, respectively. 

Malnutrition is usually associated with 
increased morbidity and mortality, such that 30-50% of 
deaths in the prc-school age group and 3-8% of deaths in 
the 5-14 year age group in Nigeria are associated with 
malnutrition (6]. The high prevalence of malnutrition 
may be directly attributable to the socioeconomic status 
of the parents since there are no school welfare services 
available to ensure a minimum standard of feeding more 
so now that the economy is in a very poor state. 

Height and weight are sensitive indices, which 
have been used to evaluate the nutritional status of a 
community [1] particularly in childhood. Using the same 
indices. Akinyinka et al (in press) recently demonstrated 
suboptimal caloric reserve in Nigerian neonates and this 
is more severe in males than females. This implies that 
sub-optimal nutritional status in school age children may 
even pre-date the birth (intrauterine growth retardation) 
of a significant proportion of these children. 

The steady economic decline, with the 
associated increasing parental poverty and misery since 
the early 1980s, have made this study imperative in order 
to determine the prevalence of stunting, wasting, 
underweight and overweight in the different socio-
economic groups in Ibadan, Nigeria. 

Materials and methods 
Study area: Ibadan, a city in the SouthWest of Nigeria 
with a population of about 2.5 million (9] has 286 
registered government primary schools and 42 private 
primary schools. In 1991, the total enrolment was 47,192 
pupils in the first year with 296,713 pupils in the whole 
primary school sector. 
Calculation of sample size and sampling method: The 
sample size needed to be representative of the total 
population of primary one pupils in Ibadan Municipal 
schools was calculated using Epistat statistical 
programme (10). The minimum sample size required was 
1,043. 
Sampling: The study was conducted using the multistage 
sampling method and the schools were stratified by the 
criteria of Barros et al, 1991 (11]. This stratification was 
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Nutritional status and school types. 
When nutritional s ta tus w a s c lass i f ied a c c o r d i n g to 
school types (Tab ic 2), s ign i f ican t ly m o r e ch i ldren were 
underweight (P < 0.001), s tunted (P < 0.001), s tunted (P 
< 0.000J), and wasted (P < 0.0001) in T y p e 111 schoo l s 
compared with T y p e I schools , h o w e v e r , m o r e pupi l s 
were overweight in T y p e s I and II s choo l s c o m p a r e d wi th 
type III schools (P. > 0.05) (Tab le 2). S imi la r ly , T a b l e 2 

demonstra ted that irrespective of school type, more male 
than female pupi ls suffered f rom stunting, wast ing and 
underweight . T h e distr ibution curves for weight for 
height of pupils of T y p e III schools deviated fur thermost 
f rom the N C H S reference s tandard compared with the 
with the distribution curve for the T y p e I schools (Fig. 2) 
which approximated closely with the N C H S reference 
s tandard. 

Tabic 2: The dis t r ibut ion o f a n t h r o p o m e t r i c ind ices o f malnut r i t ion based on sex and school type (Mean ± SD) 

School A g e % 9 5 % % 9 5 % % 9 5 % % 
T>PC (months) Underweight CI Stunting CI Wasting CI Overweight 
Type I 
M + F ( n = 252) 75 6 ( 8 0) 9 9 6 6 - 14 4 6 4 3 8 - 103 7.5 4 7 - 1 1 7 1.2 
M (n = 126) 76.3 (7 9) 12.0 7 1 - 19 3 8 8 4.7-15.5 7.9 4 0 - 14.4 0 
F ( n = 126) 74.8 (8 0) 7.9 4 0 - 14 3 4 0 1 4 - 9 . 4 7 1 3 . 5 - 1 3 . 5 2 4 
Type 11 
M + F (n = 270) 81.9(12.5) 33.3 2 7 . 8 - 3 9 . 3 42 2 3 6 . 2 - 4 8 3 6.5 4.1 - 10.2 13 
M (n = 270) 81.8(11.7) 39.5 31.6-479 42.5 34 4 - 5 0 . 9 7.6 4.1 - 13.1 12 
F ( n = 123) 82 0 ( 1 3 3) 26.0 1 8 . 7 - 3 4 8 41.8 33 1 - 5 1 . 1 5.3 2 3 - 1 1 . 0 1.6 
Type 111 
M + F (n = 787) 86 7 ( 1 2 8) 62 1 56 8 - 6 5 5 57.2 53 6 - 6 0 7 16.7 14 1 - 195 0.1 
M (n = 468) 87.3(13.3) 7 0 3 65 4 - 7 4 4 62 5 57 9 - 66 8 17.6 14 3 - 2 1 4 0 2 
F (n = 319) 86 3 (12.5) 5 0 2 44 .6 -55 .8 49.2 43 5 - 54 9 15.3 11 5 - 199 0 

Table 3: The pe rcen t age d i s t r ibu t ion o f nutr i t ional s ta tus in both sexes accord ing to school types and age. 
( ) - number of pupils evaluated 

Ages 
(months) 

Underweight Stunting Wasting Overweight 

I 11 ill I II HI | 11 HI I ii I I I 
<60 0 

(7) 
20 
(5) 

50 
(6) 

0 
(7) 

20 
(5) 

167 
(6) 

0 
(7) 

0 
(5) 

167 
(6) 

0 
(7) 

7 1 
(5) 

0 

(6) 

61-72 5.7 
(8) 

14.6 
(69) 

37.7 
(69) 

6 8 ' 
(88) 

14.6 
(48) 

3 1 9 
(69) 

5.7 
(8) 

6 3 
(48) 

159 
(69) 

2 3 

(88) 
0 

(48) 
0 

(69) 

73-84 12.0 
(125) 

30 7 
(137) 

58 8 
(345) 

4 8 
(125) 

43 1 
(137) 

534 
(345) 

104 
(125) 

7.4 
(137) 

14.8 
(345) 

0 8 
(8) 

1 * 
(137) 

0 3 

(345) 

85-96 17.9 43.6 68.3 17.9 48.2 63 9 7 1 9 I 21.2 0 0 0 
(28) (55) (246) (28) (55) (246) (28) (59; (246) (28) (55) 

97-108 0 
(4) 

64.7 
(17) 

70.7 
(75) 

0 
(4) 

82.4 
(17) 

6 8 0 
(75) 

0 
(4) 

118 
(17) 

122 
(75) 

0 
(4) 

0 
(17) 

0 

109-120 

>120 

0 
(4) 
0 

(4) 

66 7 
(6) 
100 
(3) 

85 3 
(34) 
93 8 
(15) 

0 
(4) 
0 

(4) 

100 
(6) 
100 
(3) 

75 8 
(34) 
100 

(15) 

0 
(4) 
0 

(4) 

0 

0 

29.4 
(34) 

0 

0 
(4) 
0 

(4) 

0 

0 
(3) 

0 

0 

Table 4: Classification of nutrit ional status of pupils based on z-scorcs (n = 1309) and 9 5 % Conf idence 

Nutritional classification Z-scorcs Percentage of pupils 95% C I 
Underweight (weight for age) <-2SD 46 1 4 3 4 - 4 8 9 

<-3 SD 102 8 7 - 120 

Stunting (weight for age) <-2SD 44.3 41 5 - 4 7 . 0 
< - 3SD 182 16.1 - 2 0 4 

Wasting (weight for height) <2SD 12.7 1 0 . 9 - 14.6 
<3SD 1.6 1 J O - 2 . 5 

Overweight (weight for height) 
Both stunting and wasting 

>+2SD 062 
7.2 

0 I - 1.2 
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Table 4 shows that 4 6 . 1 % and 4 4 . 3 % of the 1309 pupi l s 
were underweight and stunted (z-sorc < - 2 S D ) , however , 
severe underweight , s tunt ing and was t ing w e r e detected 
in 10.2%. 18.2% and 1.6% of all pupi ls evaluated, 
respectively (z-score < - 3 S D ) . 

The inf luence of age on the distr ibution of 
anthropometic indices showed that irrespective of school 
type, these indices were s ignif icant ly more p ronounced 
in Type III schools compared with Type I schools (Tab le 
3). 

Discussion 
The nutritional s ta tus of children in this study was 
compared with a re ference popula t ion def ined by the 
U.S. National Cent re of Heal th Statist ics (NCI IS) as 
recommended by the Wor ld Heal th Organisa t ion {14-16}. 
International s tandards have been shown to be 
appropriate for chi ldren in deve lop ing count r ies [14-17], 
The use of this re ference popula t ion is based on the 
f inding that wel l -nour ished y o u n g children of all 
population g roups fo l low very similar growth pa t te rns 
[ 15-17). The local re fe rence by Janes [18] was not used 
as a reference in this s tudy to a l low for international 
comparabil i ty and more so because these re ference 
values were obtained about 20 years ago. 

The study showed that the soc ioeconomic level o f 
the parents affect the age at which children enter school. 
Nigerian children arc expected to start pr imary school at 
the age of six. H o w e v e r there was a w ide variat ion in the 
age at entering school in this s tudy which is s imilar to 
findings in other s tudies [4,5,11 ]. In this s tudy chi ldren 
in Type I schools had ages cor responding to their c lass 
unlike in the T y p e s II and III schools where the children 
were older. The relatively old children in Types 11 and III 
schools may be due to late ent ry into the primary schools 
which may be at t r ibuted to pover ty and ignorance of 
parents of these chi ldren and associated child labour. 

w h i c h arc c o m m o n in these lower strata schools 
Ch i ld ren in the T y p e I schools enter into school earlier 
b e c a u s e of the advan taged social class to which they 
b e l o n g and a l so because mos t of the mothers arc working 
m o t h e r s w h o send their chi ldren to school earlier while 
they work . 

T h e s tudy a l so showed that the sex distribution in 
T y p e s I and II w e r e s imi la r with a maleifemale ratio of 
1:1. H o w e v e r , T y p e III s choo l s showed a preponderance 
o f m a l e s (1 .5 :1) . T h i s m a y be a reflection of the belief of 
the s o c i o e c o n o m i c r e l evance of a male child in the 
soc ic ty . The m a i n obse rva t ion in this study as in earlier 
s t u d i e s [5 ,11 ,18 -21] w a s the high overall prevalence of 
4 6 . 1 % o f u n d e r w e i g h t pup i l s in all the school strata, but 
th is w a s m o r e ev iden t in T y p e III pupi ls where 62.1% of 
t h e m w e r e u n d e r w e i g h t c o m p a r e d with 9 .9% in Type I 
T h e s e f i n d i n g s m a y i m p l y that indices indicative of a 
p o o r s o c i o e c o n o m i c s i tua t ion such as infections and poor 
food in take m a y be r e s p o n s i b l e for the high prevalence of 
u n d e r w e i g h t in s choo l T y p e III in this study. 

S t u n t i n g w a s d e m o n s t r a t e d as a main problem in 
the p u p i l s s t u d i e s ( 4 4 . 3 % ) , but was more prevalent in 
T y p e II s c h o o l s ( 4 2 . 2 % ) and T y p e III schools (57.2%). 
S t u n t i n g usua l ly s t a r t s ve ry ear ly in life and is related to a 
c h r o n i c nu t r i t iona l d e f i c i e n c y s ta te and high prevalence 
o f i n fec t ions . 

T h e f i n d i n g s in th is s tudy and confirmed by 
Ba r ro s et al. ( 1 9 9 1 ) [11] s h o w e d that though the overall 
p r e v a l e n c e o f w a s t i n g ( 1 2 . 7 % ) w a s found to be low in 
the tota l p o p u l a t i o n s tud ied , was t ing was highest in the 
T y p e III s c h o o l pup i l s . T h e reason for this is not clear. 
T h o u g h o v e r w e i g h t w a s not demons t r a t ed to be a major 
p u b l i c hea l th p r o b l e m a m o n g the children studied 
h o w e v e r , t h e p r e v a l e n c e o f obes i ty was demonstrated to 
be h ighes t in T y p e s I ( 1 . 2 % ) and II (1 .3%) school pupils 
T h e findings in th is s tudy con f i rmed the fact that 
p r e v a l e n c e o f o b e s i t y is gene ra l l y h igher a m o n g the rich 
in d e v e l o p i n g c o u n t r i e s but a m o n g the poor in the 
d e v e l o p e d c o u n t r i e s [22] . T h e h igher prevalence of 
o v e r w e i g h t in f e m a l e s in the s choo l types may be due to 
g e n d e r - s p e c i f i c e s sen t i a l fat . 

G e n e r a l l y a c r o s s t h e s o c i o e c o n o m i c strata, girls 
h a d be t te r i nd i ces o f nut r i t ion than boys did and these 
i nd i ces m a y b e l o n g s tand ing . Akiny inka et al [8] 
d e m o n s t r a t e d that f e m a l e n e w b o r n have greater calorie 
and pro te in r e s e r v e s c o m p a r e d wi th boys such that they 
start l ife at a d i s a d v a n t a g e w h i c h is sustained even up to 
s c h o o l age . 

Pr io r to the ear ly 1970s, improvement in 
nu t r i t iona l s t a tus w a s repor ted in many developing 
coun t r i e s , bu t th is w a s not obse rved in this study. Rather, 
t he se i nd i ces w e r e p o o r e r c o m p a r e d to others [18,23] in 
the s a m e e n v i r o n m e n t . T h e deteriorat ion in the 
nut r i t ional i nd i ces may be mul t i fac tora l , since physical 
g r o w t h is an e x p r e s s i o n o f synerg ism o f ethnic traits, 
gene t i c po ten t ia l s , d ie ta ry hab i t s and morbidity from 
d i seases , w h i c h are p reva len t in this community. Since 
the s u b j e c t s s tud ied a r e o f the s a m e ethnic background 
and h a v e p r o b a b l y the s a m e gene t i c potentials, it may be 
impl i ed that the s u b o p t i m a l g rowth may be due primarily 
to d ie ta ry i n a d e q u a c y as a resul t o f deteriorating living 
s t anda rds . 

There is need for in tervent ion programmes to 
c o m b a t o r r e d u c e these h igh rates of wast ing, stunting 
a n d o v e r w e i g h t in ch i ldren . It is evident f rom the data, 
that i m p r o v i n g the s o c i o e c o n o m i c base o f the population 
as e v i d e n c e d f rom the relat ively lower prevalence of 
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malnutrition in Type I schools will improve this decl ine. 
It is hoped that an improved school meal p rog ramme and 
routine health checks may reduce the prevalence of this 12. 
nutritional impairment 
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