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Summary 

Some at tr ibutes of anthropometr ic indices of 
the Kainji Lake population arc presented. All 
adults except pregnant women were measured 
for height, weight and mid-upper arm circum-
ference. The height of the males was generally 
found to be significantly higher ( / ' < 0.05) than 
the females. N o significant differences were 
obtained between the sexes for weight and mid-
upper arm circumference in the total popula-
tion. Differences in nutrient intake of the sexes 
and the predominant ethnic groups were as-
cribed to be responsible for the sex differences 
and the variability in the standard deviation of 
the means in different age groups. The Kainji 
Lake values were found to be generally lower 
than the Lagos values but compared well with 
the reference values. 

Resume 

On analyse certaines caracteristiqucs anthro-
pometriques de la population du lac Kainji. 
Tous les adultes sauf les femmes enceintes ont 
pris part a I'exercice qui a consiste & les peser, a 
les mesurer et a prendre la taille de leur biceps 
— on a trouve que la taille des homines etait 
nettement superieure ( P < 0.05) a celle des 
femmes. On n'a pas trouve de difference nette 
entrc les sexes concernant le poids et la taille 
des biceps dans I 'enscmble de la population. 
Les differences dans ('alimentation des deux 
sexes et la difference entre les groupes cth-
niques dominants ont <3tc jug£es rcsponsablcs 
de la difference entre les sexes et de la 
variability des ecarts normalcs des inoyens dans 
les differentes tranches d 'age. De faqon gene-
rale on a trouvd que les caractdristiques du lac 
Kainji etaient infdrieurcs h cclles de Lagos mais 
ne le ccdaicnt en rien aux caracteristiqucs de 
reference. 

Introduction 

Most studies on anthropometric measures in 
Nigeria to date were concentrated on children 
[1,2). The only study on adult population was 
by Johnson [3) and was conducted among the 
urban population of Lagos, Nigeria. There has 
been no parallel study of the rural population in 
Nigeria. Since 1974, a community health pro-
ject on baseline studies has been ongoing in the 
Kainji Lake area by Kainji Lake Research 
Institute, New Bussa. The present study is part 
of the baseline study and was intended to 
provide anthropometric data that has been 
lacking on the adult population in rural Nigeria. 

Materials and methods 

The location of Kainji Lake area and the 
villages randomly selected for the community 
health project have been well described by 
Adekolu-John [4j. In the villages 4652 people 
were counted: 2284 males and 236S females. 
Excluding pregnant women, 3160 people aged 
above 10 years were selected for this study. All 
subjects were weighed and measured for height 
and mid-upper arm circumference following the 
methods already described by Jelliffe (5|. The 
survey was conducted from compound to com-
pound and nearly 100% success was achieved. 
All measurements, coding and analysis of data 
were conducted by the author. 

Results 

Table 1 shows how the average heights vary for 
age and sex in the population. In the males 
there was a general increase in height with age 
from 10 to < 3 0 years. There was no further 
increase until 45-49 years. In the females the 
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Table I. Average heights (cm) by age and sex 

Male Female Total 
Age group 
(years) ti Mean s.d. n Mean s.d. n Mean s.d. 

10-14 195 138.1 16.3 149 139.4 22.4 344 138.8 19.5 
15-19 122 148.2 27.0 160 154.2 15.9 282 152.1 19.7 
20-24 99 158.0 17.0 279 156.9 4.8 378 157.0 12.5 
25-29 155 169.0 7.0 297 158.8 9.0 452 1641.1 9.3 
30-34 194 168.9 5.9 249 160.0 3.8 443 162.4 5.9 
35-39 201 159.3 18.8 127 160.1 5.8 328 160.0 11.6 
4(M4 148 169.2 4.9 103 159.7 7.4 251 167.1 8.7 
45-49 102 172.7 4.4 52 156.1 8.3 154 165.6 10.4 
50-54 79 167.8 6.1 49 164.0 6.9 128 167.1 6.2 
5*55 248 169.7 8.4 152 157.9 5.9 4(H) 165.3 9.4 

Total 1543 160.3 11.6 1617 154.9 9.0 3160 157.4 11.3 

m a j o r increase occu r r ed at 15-19 years . In-
c reases in height in o t h e r age g r o u p s w e r e 
relat ively smal l . T h e m e a n he ight of ma le s 
(160 .3 c m ) w a s s ignif icant ly h ighe r t han the 
m e a n height of f ema le s (154 .9 c m ) in the to ta l 
p o p u l a t i o n ( / ' < 0 .05) . D i f f e r e n c e s in he igh t s 
b e t w e e n sexes w e r e pa t t icu lar ly m a r k e d in the 
3 0 - 3 4 . 40-44 a n d 45 -49 y e a r s age g r o u p s . T h e 
n . n n he igh t s of ma les a n d f e m a l e s fo r the 15-
*4 u - , i s age g r o u p are 162.9 a n d 155.2 c m , 
c : > lively. 

1 iMe 2 s h o w s the d i s t r ibu t ion of weigh ts by 
a t e ,id sex . T h e weight of ma les genera l ly 
m c i e a s e d b e t w e e n 10 a n d 35 y e a r s with t h e 
peak occu r r ing in the 3 0 - 3 4 yea r s age g r o u p . In 

the r e m a i n i n g a g e g r o u p s t h e i n c r e a s e w a s low. 
A m o n g t h e f e m a l e s t h e r e w a s rap id gain in 
we igh t f r o m 10 to < 2 5 y e a r s . T h e i n c r e a s e in 
we igh t w a s s low t h e r e a f t e r unt i l 5t>-54 yea r s 
wi th a v a l u e of 6 7 . 3 kg . T h e m a l e s were 
g e n e r a l l y h e a v i e r t h a n t h e f e m a l e s bu t f o r mos t 
of t h e a g e g r o u p s t h e d i f f e r e n c e s w e r e no t 
s ign i f ican t ( / ' > 0 . 0 5 ) . I l o w e v e r . a m o n g t h e 3 0 -
34, 4 0 - 4 4 , a n d 2=55 y e a r s a g e g r o u p s the 
d i f f e r e n c e s w e r e s ign i f i can t (/> < 0 .05 ) . T h e 
we igh t of t h e f e m a l e s w a s s ign i f i can t ly h igher 
than t h e m a l e s at 1 5 -1 9 y e a r s ( / ' < 0 .05 ) . T h e 
m e a n w e i g h t s of m a l e s a n d f e m a l e s for t h e 15-
44 y e a r s age g r o u p w e r e 4 6 . 2 a n d 53 .8 kg, 
r e spec t ive ly . 

Table 2 The mean weights (kg) by age ami sex 

Male Female Total 
Age group 
(years) n Mean s.d. n Mean s.d. n Mean s.d. 

10-14 195 32.0 9.8 149 34.7 8.6 344 33.3 9.2 
15-19 122 36.8 16.1 160 47.1 15.0 282 43.4 15 6 
20-24 99 47.0 12.0 279 53.8 7.5 378 48.1 13.9 
25-29 155 58.3 6.7 297 56.0 8.1 452 56.3 7.8 
30-34 194 64.3 7.5 249 54.9 8.3 443 57.8 9.1 
35-39 201 58.6 12.8 127 56.7 12.3 328 57.1 12.4 
40—14 148 59.9 5.5 103 51.8 6.0 251 58.1 6.4 
45-49 102 70.3 14.0 52 60.4 18.8 154 65.9 16.7 
50-54 79 63.2 7.1 49 67.3 15.3 128 63.9 8.5 
>55 248 58.5 11.1 152 50.6 7.3 4(H) 55.5 10.4 
Total 1543 53.5 10.3 1617 51.0 10.7 3160 52.2 111) 
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Tabic 3 shows the average mid-upper a rm 
circumference by age and sex. In the males the 
arm c i rcumference increased rapidly f rom 10 to 
30 years but with little or no increase in o ther 
age groups. In the females there was a rapid 
increase f rom 10 to 25 years and ano the r rise 
from 45 to 55 years with a peak at 5(>—54 years. 
There was no significant d i f ference in mid-
upper arm c i rcumference of the male and 
female subjec ts except at 10-14 years (P > 
0.05). 

Table 4 shows the mean heights, weights and 
mid-upper arm c i rcumferences of the Kainji 
Lake popula t ion aged above 25 years and the 
re ference va lues for bo th sexes. 

T h e Kainj i Lake popula t ion compares with 
90 -94% of the s t andard weight a n d the height 
for males : 100-104% for females and about 

100% in both sexes for mid-upper arm circum-
ference. The source of the reference values for 
heights and weights is an adapta t ion from the 
Society of Actuar ies [6) while that of mid-upper 
arm circumference is an adapta t ion from 
O'Brien and Shclton |7] and I Iertzberg et al. |8). 

Discussion 

Most studies on anthropometr ic measurements 
in various centres | 9 -13 | of adult populat ions in 
Africa suffered from lack of information on 
local s tandards with which to make comparison 
and detect any depar ture f rom normal values 
for the purposes of objective clinical assess-
ments of individual subjects . In Nigeria, like 
elsewhere, there is no local s tandard with which 

Table 3. Average mid-upper arm circumference (cm) by age and sex 

Male Female Total 
Age group " 
(years) n Mean s.d. n Mean s.d. n Mean s.d. 

HM4 195 19.9 3.3 149 22.3 3.0 344 21.1 3.3 
15-19 122 21.0 4.4 160 24.4 3.9 282 23.2 4.3 
20-24 99 25.2 3.6 279 28.2 3.5 378 26.1 3.4 
25-29 155 29.7 2.5 297 28.5 3.0 452 28.6 3.0 
30-34 194 30.2 3.1 249 28.2 2.6 443 28.8 2.9 
35-39 201 28.2 4.8 127 29.4 5.1 328 28.1 6.8 
40-44 148 27.8 2.3 103 26.8 2.5 251 27.6 2.4 
45-49 102 30.0 2.8 52 31.9 8.7 154 30.9 4.9 
50-54 79 29.5 3.0 49 32.7 5.5 128 30.1 3.5 
2s 55 248 27.9 3.2 152 26.9 3.4 400 27.5 3.2 
Total 1543 26.4 3.3 1617 27.2 4.1 3160 26.8 3.8 

Table 4. The mean heights, weights and mid-upper arm circumfercnce of the 
Kainji population aged 25 years and above and the reference values by sex 

Male Female 

Kainji Reference Kainji Reference 

Height (cm) 168.3 168 159.2 159 
Weight (kg) 61.2 59.7-61.9 55.7 55.2-58.2 
Percentage of standard 

weight 90-94 100-104 
Arm circumfercnce (cm) 28.7 29.3' 28.7 28.5# 

'Standard value al 100%. 



to c o m p a r e t h e adu l t p o p u l a t i o n . N o n e t h e l e s s , 
the p resen t s tudy p r o v i d e s a u n i q u e o p p o r t u n i t y 
to c o m p a r e a n t h r o p o m e t r i c d a t a of t h e adu l t 
popu la t i on in rura l p o p u l a t i o n with the u r b a n 
populat ion than h i ther to . T h e p resen t s tudy also 
he lps to iden t i fy t hose f a c t o r s which migh t be 
i m p o r t a n t in u n d e r s t a n d i n g the a n t h r o p o m e t r i c 
p ic ture of the rura l p o p u l a t i o n in p a r t i c u l a r . 

A d c k o l u - J o h n 114] h a d r e p o r t e d inc reases in 
height a n d weight with age in ch i ld ren b e l o w 10 
years . A similar t r end was a lso r e p o r t e d h e r e 
below 30 years and 20 yea r s for height in m a l e s 
and females , respec t ive ly ; be low 35 y e a r s a n d 
25 years for weight in m a l e s a n d f e m a l e s , 
respect ively; and 30 yea r s and 25 yea r s , r e spec -
tively for m i d - u p p e r a rm c i r c u m f e r e n c e . T h e 
s tudy has t h e r e f o r e sugges ted tha t g r o w t h 
general ly s tops ear l ie r in f ema le s t han in ma le s 
in the Kainj i Lake popu la t ion . 

J o h n s o n |3] r epo r t ed m e a n he ights of m a l e s 
and females in Lagos as 167.6 a n d 157.7 c m , 
respect ively, and the m e a n weigh ts as 58.5 a n d 
s6 .3 kg, respectively for ma le s a n d f e m a l e s 
aged 15-44 years . T h e s e va lues a r e genera l ly 
higher than the 162.94 cm for height of ma le s 
and 46.17 kg and 53.8 kg for the weight of ma le s 
and females , respect ively, ca lcu la ted for the 
same age group in this s tudy. T h e f e m a l e height 
of 158.2 cm in this s tudy is close to tha t of 157.7 
cm in Lagos. Unfo r tuna t e ly , statistical analys is 
to d e t e r m i n e the signif icance of sexual d i f fe r -
ences be tween the da ta of this s tudy a n d that of 
Lagos was impossible . T h e age g roup ing of t h e 
Lagos da ta was not consis tent and has m a d e 
direct es t imate of the m e a n s of equiva len t age 
groups difficult . 

T h e m e a n s of height a n d weight of the Ka in j i 
Lake popula t ion a re lower t han the Lagos 
values probably because the Kainj i popu la t i on 
is essentially rural . Morlcy et al. |1) r e p o r t e d 
lower values of height and weight for rura l 
chi ldren of Imes i - I le in O y o S t a t e . Nigeria than 
those r epor t ed on the u rban chi ldren of I b a d a n 
by Janes |2) . It would a p p e a r t h e r e f o r e tha t the 
factors responsible for the d i f f e r e n c e s in the 
values of rural and u rban chi ldren w e r e p rob -
ably responsible for the d i f f e rences in the adul t 
popula t ion of Lagos and Kainj i in this s tudy . 
These factors could include be t t e r san i t a t ion , 
nutr ient intake a n d accessibility to be t t e r hea l th 
care in the u rban a reas . 

It is impor tan t when address ing f u r t h e r the 
an th ropomet r i c da ta of the adult popu la t ion in 
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th is s t u d y to r e - e x a m i n e t h e n u t r i e n t in t ake of 
t h e p o p u l a t i o n . A d c k o l u - J o h n et al. | I 6 ) re-
p o r t e d tha t t h e n u t r i e n t i n t a k e of ma les in 
K a i n j i L a k e p o p u l a t i o n w a s s u p e r i o r to the 
f e m a l e s a n d t ha t it v a r i e d wi th d i f f e r e n t e thnic 
u r o u p s . T h e g r e a t e r m e a n s in height a n d weight 
of m a l e s , w i th s ign i f i can t d i f f e r e n c e s in the 
h e i g h t s in m a l e s in t h e to t a l p o p u l a t i o n and in 
he igh t a n d w e i g h t in s o m e a g e g r o u p s , could 
be t h e resu l t of t h e h i g h e r n u t r i e n t i n t a k e of the 

m a l e s . 
T h e K a i n j i L a k e p o p u l a t i o n is mul t i -e thnic 

a n d th is s t u d y h a s s h o w n v a r i a t i o n s in the 
s t a n d a r d d e v i a t i o n s of a n t h r o p o m e t r i c indices 
in t h e a g e g r o u p s . T h e s e v a r i a t i o n s cou ld b e the 
e f f e c t of d i f f e r e n c e s in n u t r i e n t in t ake of the 
d i f f e r e n t e t h n i c g r o u p s e x p r e s s e d in their 
a n t h r o p o m e t r y o r it c o u l d b e d u e to secular 
c h a n g e s o c c u r r i n g in t h e a g e g r o u p s . 

D e s p i t e t h e sex a n d e t h n i c d i f f e r e n c e s in the 
nu t r i en t i n t a k e , A d e k o l u - J o h n et al. | 1 6 | re-
p o r t e d tha t t h e n u t r i e n t i n t a k e of the Kainj i 
L a k e p o p u l a t i o n w a s g e n e r a l l y a d e q u a t e . I his 
cou ld p r o b a b l y e x p l a i n t h e h igh comparabi l i ty 
in this s t u d y of t h e a n t h r o p o m e t r i c da ta and the 
r e f e r e n c e v a l u e s . 
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Re fe r ences 

I Morlcy DC*. Woodland M. Martin WJ, Allen I 
Heights and weights of West African village 
children from birth to the age of five W Air 
Med J 1968:8-13. 

2. James MI) Report on a Growth and Develop-
ment Study on Yoruba Children. Paris: Interna-
tional Children's Centre. 1967 

3. Johnson TO. Height and weight patterns ot 
urban African population sample in Nigeria 
Trop Geogr Med 1970:22:65-76. 

4. Adekolu-John EO. A health sufvex ol the 
people of Kainji Lake Area of Nigeria Ml* 
Thesis, University ol Ibadan. Ibadan. 1 ^ ' 

5. J e III l ie D B I he Assessment of Nutritional 
Status of the Community. Geneva: WHO. 

6. Society of Actuaries Build BUhhI Pressure 



Anthropometric attributes in rural adult Nigerians 235 

Study. Vols I and II. Chicago: Socicty of 
Actuaries. 1969. 

7. O'Brien R. Women's Measurement for Gar-
ment and Pattern of Construction. Washington: 
United States Department of Agriculture. 1941; 
Miscellaneous Publication no. 454. 

8. Hcrtzbcrg H I E, Churchill E, Dupertius CW. 
White RM. Damon A. Anthropometric Survey 
of Turkey, Greece and Italy. Oxford: Pergamon 
Press. 1963. 

9. Orr JB, Gilks JL. The Physique and Health of 
Two African Tribes. London: Reproduction 
Medical Research Council, 1931; no. 155. 

10. McGregor 1A. Smith DE. A health nutrition 
and parasitological survey in a rural village 
(Kcncha) in West Kiang, Gambia. Trans R Soc 
Trop Med Hyg 1952;46:403-27. 

11. Coles RM. The relation of height and body 

weight of Uganda African patients. E Afr Med J 
1957;34:619-26. 

12. Moore R. Roberts A. An investigation of the 
pattern of disease prevalent in parts of the Rufiji 
districts. E Afr Med J 1957;34:571-81. 

13. Slomc C, Gampcl B. Ahramson JH. Scotch N. 
Weight, height and skinfold thickness of Zulu 
adults in Durban. S Afr Med J 1960;34:505-9. 

14. Adckolu-John EO. Anthropometric indices of 
nutritional state of people of Kainji Lake Area 
of Nigeria. Nig J Nutr Sci 1987;8:115-29. 

15. James MD. Physical growth of Nigerian Yoruba 
children. Trop Geogr Med 1974;26:389-98. 

16. Adckolu-John EO, Omololu A, Olusanya EO. 
Food production and food consumption of the 
people of Kainji Lake Area of Nigeria. Nig J 
Nutr Sci 1985;6:119-30. 

(Accepted 14 June 1989) 


