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Defaecation pattern and intestinal transit in Nigerian children 

F.O. A K I N B A M I * , O . E R I N O S O and O .A.O. A K I N W O L E R E 
Department of Paediatrics, and Institute of Child Health, College of Medicine. University of Ibadan, Ibadan, 

Nigeria. 

S u m m a r y 

The dcfaecation pattern and intestinal transit t ime of 
410 apparently heal thy chi ldren aged be tween 6 
months and 5 years we re s tudied by ques t ionnai re 
and carmine red marker . T h e ma jo r i ty of the chi ldren 
ate a predominantly high res idue diet. Stool f r equ-
ency varied f rom once every other day to 5 t imes a 
day, with 9 5 % of the ch i ld ren open ing their bowels 
one to three t imes a day . The re was a gradual decl ine 
in mean stool f r equency wi th increasing age. The 
stool produced was usual ly soft and be tween 5 0 and 
75ml in size. M e a n m o u t h to anus transit t ime in 98 
randomly selected chi ldren f r o m the study g roup was 
18.3 hours. The informat ion ob ta ined f rom this study 
should facilitate ear ly ident i f ica t ion of d iar rhoea and 
constipation in the Niger ian pre-school child. 

Resume 

La fa con de de fequer et le t emps du transit intestinal 
de 410 enfants a p p a r e m m e n t en bonne sante ages 
entre 6 mois et 5 ans avaient ejte studies par 
questionnaire et colorat ion au ronge. La major i te des 
enfants mangeerient d e s a l iments a p redominance 
residuel elcve. La f requence d e s sel lcs variait dune 
fois a interval regulier d ' u n jou r , a 5 fois par jour , 
avec 95% des enfan ts defequant laz fois par j ou r . II 
avail un graduel declin de la m o y e n n e d e f requence 
de selles au fur et a mesure que Tage augmente . Les 
selles produites e facen t habi tue l lcment mol les et le 
volume entre 50 ml et 75 ml . L a m o y e n n e du temps 
du transit entre la bouche et L ' anus etait de 18.3h sur 
un echantillon de 9 8 enfants se lec t ionnes au hasard 
sur le groupe etudie. L ' i n f o r m a t i o n ob tenue de cette 
etude de vrait faciliter 1' indentif icat ion precore de la 

diarrhee et constipation parmi les enfan ts prescolaire 
Nigerians. 

I n t r o d u c t i o n 

Al though diarrhoea and constipation are commonly 
referred to in paediatrics, review of the literature 
reveals that there is a paucity of data on the normal 
f requency of bowel actions, stool size and transit 
t ime in children (1-51. Most of the data available are 
f rom the developed world. T h e f requency of bowel 
movements depends on several factors such as diet, 
infection and probably racial effect(5] which may 
vary considerably f rom place to place. The necessity 
for each region to determine its own normal values is 
thus obvious, so that deviation from normal may be 
recognised more readily. 

In Nigeria, as in many other developing countries 
with a high f requency of diarrhoea, data on the 
normal bowel pattern in children are long overdue. 
The present study was aimed at providing normal 
reference values for the bowel habit of Nigerian 
children. 

S u b j e c t s a n d m e t h o d s 

Subjects 
Four hundred and ten well children (212 boys and 
198 girls) aged between 6 months and 5 years were 
studied. They were attending the chi ldren 's clinics of 
the University College Hospital (UCH) Ibadan and 
the Institute of Child Health, University of Ibadan, 
either for routine follow up or for immunizat ion. 
None had a recent history of gastro-intestinal disease. 
Of these, 107 were under 1 year of age, 82 aged 1-2 
years, 84 aged 2-3 years, 74 aged 3-4 years and 63 

• Correspondence: Dr. F.O. Akinbami, Department of 
Paediatrics, University College Hospital. Ibadan, Nigeria. 
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aged 4 -5 years . T h e major i ty of them (45%) 
belonged to social class III (manual o r non-manual 
skilled workers) , the rest, 9%, 10%, 19% and 17% 
belonged to social classes I, II. IV and V 
respectively. Soc io-economic class was based on the 
paternal occupat ion as previously described (6). 

Stool frequency, volume and consistency 
After obtaining verbal agreement, a questionnaire 
was administered to record what each mother 
regarded, f rom personal observation, to be her ch i ld ' s 
normal bowel habit and dietary history. The 
information requested in each questionnaire 
included: (i) number of daily bowel actions and t ime 
of day bowels were opened; (ii) nature of stool 
(consistency, presence or absence of blood in stool); 
(iii) stool vo lume; (iv) daily food consumption and 
(v) paren ts ' educational background and occupation. 
Transparent plastic cups of different volumes (25 ,50 , 
100ml) were presented to mothers to help them 
est imate the size of their chi ld 's stool. In addition, 
the mothers of 50 children, ten from each group, 
were given plastic cups with marks indicating 
d i f ferent volumes to take home and measure the 
vo lume of stool passed on 3 different occasions by 
their chi ldren. The different levels were recorded and 
returned to the clinic. Dietary f ibre consumption was 
determined using mothers recall of their chi ldren 's 
dai ly food intake and the existing information on 
f ibre content of Nigerian food(7) . 

Transit time measurement 

Twen ty children randomly selected f rom each age 
group, were asked to report back to the clinic a few 
days af ter their first visit. Their mouth to anus transit 
t ime was measured using a carmine marker which 
was administered in the clinic in the morning before 
they had breakfast . Each child drank a solution of 
carmine (200mg) dissolved in 50ml of water and the 
time was recorded. Each mother was given a form on 
which to record the date and tune when her child 
passed the first red-coloured stool and also daily food 
intake and t ime food was eaten. T h e mothers of 2 of 
the children did not return their forms. 

Statist ical analysis 
Data was expressed as absolute values with mean 
and standard deviat ion (SD) where appropriate. 
S tudent ' s t-test was used to test the s ignif icance of 
the d i f fe rence between means in the transit studies, 

while the Pearson ' s correlation coefficient was used 
to de termine the degree and significance of the 
relation between two measurements . 

Results 

Eighty (75%) of the 107 infants were on artificial 
milk with other foods, such as cereal, milk prepared 
f rom soya beans and varying amounts of adult diet. 
Of these, one third were also on breast milk. The 
remaining infants (27) were completely weaned and 
were eating the same diet as the older children. All 
the older children were on a mixed, predominantly 
unrefined, high-fibre diet. This comprised corn meal 
( , 4 p a p " ) with beans ( " m o i n - m o i n " ) , bread with 
chocolate drink or yams for breakfast . The lunch and 
dinner were of ten similar, and comprised cassava 
meal ( " E b a " and " f o o f o o " ) with vegetable stew, 
boiled yam, yam flour ( , 4 a m a l a " ) or beans and rice 
also with vegetable and/or meat stew. Fruits such as 
oranges, mango, pawpaw and bananas were eaten ad 
lib. Mean daily dietary fibre consumption varied 
f rom 12g (2 yr old) to 19.4g (5 yr old). 

Stool frequency 

No sex di f ference was observed in bowel habit 
within different age groups. Bowel opening varied 
f rom once every other day to 5 times a day (table 1) 
with 9 5 % of the children opening their bowels one to 
three times a day. Only 8 (2%) children opened their 
bowels every other day. There was a gradual decline 
in mean-stool f requency with increasing age (r = 
-0.8, p<0.01) (figs 1 and 2) . Seventy-f ive percent of 
children below the age of 2 yrs opened their bowels 2 
or 3 times/day while after the age of 2 yrs, the trend 
was for most children (94%) to open their bowels 
once or twice a day. The t ime of defaecation in the 
day varied widely, but occurred after meals in 70% 
of the children. Seventy- two percent of the children 
opened their bowels in the morning. Of these, 24% 
opened their bowels in the morning, 17% both in the 
morning and after noon, and 3 1 % both in the 
morning and at night . Of the remaining children 
(28%), 2 % opened their bowels only after noon, 2% 
only at night and the rest (24%) at anytime of the 
day. 

Stool volume and consistency 

The stool volume of the 5 0 children measured by 
their mothers at h o m e correlated well with 
information already given by these mothers in the 
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questionnaire (r = 0 .69) . M o s t o f the 4 1 0 c h i l d r e n 
(78%) produced b e t w e e n 5 0 m l a n d 7 5 m l s o f t s t oo l 
(figs 3 & 4) . T h e p e r c e n t a g e o f t h o s e p a s s i n g f i rm 
stool increased wi th a g e (r = 0 . 9 8 , pcO.OOl) ( f ig . 4 ) . 
No mother had no t iced b l o o d in he r c h i l d ' s s too l , 
either dur ing the s t u d y p e r i o d o r at any t i m e 
previously. 

In tes t ina l t r a n s i t 

The mean m o u t h to a n u s t ransi t t i m e in the 9 8 
children s tudied w a s 18.3 h o u r s ( r a n g e 5 . 2 5 — 3 0 

hours ) . A l t h o u g h t ransi t t i m e inc reased wi th age 
( t ab le 2 ) . t he c h a n g e w a s too sma l l to p r o d u c e 
s ign i f i can t d i f f e r e n c e s b e t w e e n c o n s e c u t i v e age 
g r o u p s . H o w e v e r , t he m e a n transit t ime for ch i l d r en 
of less than 3 y e a r s w a s s ign i f i can t ly shor t e r than fo r 
t h o s e o lde r than 3 y e a r s (15.4 h o u r s and 23 .8 hour s 
r e spec t ive ly . p < 0 . 0 5 ) . 

T h e r e w a s no s ign i f i can t d i f f e r e n c e o b s e r v e d 
b e t w e e n the social c l a s ses f o r ' a n y of the f ind ings 
de sc r ibed a b o v e . 

times/day 
I m»an • tSO 

•-11 12-23 24-35 M-47 a-40 
age (months) 

Fig. 1: Mean daily bowel opening of 410 Nigerian 
children aged 6 months to 5 years. 

% of children 

• 2«ml 

12-23 24-34 J 

age (months) 

I BOmL EED Nffll Il00<nl 

Fig. 3: Volume of stool passed by 410 Nigerian children 
aged 6 months to 5 years. 

* of children 

•-n T2-2J 24-M n-47 4+40 
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Q 'VOy nzs 2/<tey H l / * y • ' 3 / < u r 

Fig. 2: Daily stool frequency of 410 Nigerian children 
aged 6 months to 5 years. 

* of chittrsn 
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Fig. 4: Consistency of stool passed by 410 Nigerian 
children aged 6 months to 5 years. 
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Table 1: Frequency of defaecation in 410 Nigerian pre-
school children aged 6 months to 5 years 

Tab le 2: Mean bowel transit time of Nigerian children 
aged 6 months to 5 years 

Discussion 

O u r s tudy h a s s h o w n that heal thy Niger ian 
p r e - s c h o o l ch i ld ren d i sp lay a w ide range of bowel 
habi t , o p e n i n g their b o w e l s f r o m every other day u p 
lo 5 t imes a d a y and pass ing be tween 5 0 and 75ml of 
so f t s too l . T h e great m a j o r i t y ( 9 5 % ) howeve r have 
1 -3 b o w e l ac t ions per day . T h e in format ion 
g e n e r a t e d b y this s tudy depended solely on the 
m o t h e r s pe r sona l obse rva t ion of their ch i ld ren ' s 
n o r m a l b o w e l habi t . W e bel ieve this source of 
i n f o r m a t i o n is the mos t re l iable avai lable , because 
the m o t h e r is the c loses t in the fami ly to the chi ld . 
M o r e o v e r , t he m o t h e r s ' obse rva t ions in this s tudy 
w e r e cons is ten t wi th the nu r s ing records and persona l 
o b s e r v a t i o n s ( F O A ) , o f the b o w e l habi t of chi ldren 
admi t t ed to hosp i ta l fo r e lec t ive su rge ry unre la ted to 
the gas t ro- in tes t ina l t ract . 

T h e f r e q u e n c y of b o w e l m o v e m e n t s in this s tudy , 
are s imi la r to f ind ings in black Sou th Af r i can 
ch i ld ren[5] , but at va r i ance wi th da ta on A m e r i c a n 
(2) and Bri t i sh ch i ld ren (4). C o l o n and J a c o b (2) 
o b s e r v e d that a f t e r the age of e igh teen mon ths , ove r 
5 0 % of A m e r i c a n ch i ld ren o p e n e d their b o w e l s o n c e 
pe r d a y . In o u r s tudy , 7 5 % of the ch i ld ren b e l o w the 
a g e of 2 years , o p e n e d their b o w e l s 2 o r 3 t imes p e r 

d a y . W h i l e W e a v e r and Ste iner (4) observed that 
6 0 % of Brit ish p re -school chi ldren opened their 
b o w e l s once dai ly , o n l y 3 5 % of Niger ian pre-school 
ch i ld ren opened their b o w e l s o n c e da i ly . O n e must 
bear in mind h o w e v e r that no rmal stool f r equency is 
ve ry var iable and it might be poss ib le fo r a child to 
c h a n g e his b o w e l f r e q u e n c y s igni f icant ly within the 
normal range , and the re fo re still appea r normal , but 
in fact be abnormal fo r that ch i ld . Thus , in 
de t e rmin ing wha t is no rmal for any chi ld , the stool 
cons i s t ency and s ize m u s t a lso be cons idered . 

M a n y fac tors h a v e been impl ica ted in the 
regulat ion of b o w e l open ing , faecal size and 
intestinal transit t ime. Die t , especia l ly the fibre 
content , has been obse rved to be the p r ime factor in 
the regula t ion of bowel habit , a l though the 
m e c h a n i s m is not very c lear . C u m m i n g s [ 8 ) observed 
that the e f fec t o f die tary f ibre on bowel m o v e m e n t s is 
related to its phys ico-chemica l proper t ies . Fibre, by 
vi r tue of its large par t ic les and relatively s low 
degrada t ion in the co lon , p rov ides bulk to gut 
contents and su r f ace fo r bacter ia to act. Increasing 
bulk s t imula tes co lon ic m o v e m e n t . In addit ion, f ibre 
p romotes microbial growth wi th in the colon, thereby 
increasing the bacter ial content o f faeces which 
accounts for 3 0 - 4 0 % of the d ry weigh t of stool. 
Al though , m o s t of the Niger ian s taple foods eaten by 
the chi ldren in this s tudy h a v e been more ref ined in 
recent years , they still have a re la t ively high fibre 
content unl ike the h ighly re f ined , low residue diet 
ea ten by many Brit ish chi ldren (4). Th i s m a y explain 
the higher ra te of b o w e l moti l i ty and greater 
f r equency of de faeca t ion by the Niger ian child. It is 
also not very surpr is ing that the Niger ian chi ld passes 
a larger stool than the Bri t ish chi ld (4), d ie tary fibre 
a lso in f luenc ing the s ize and cons i s t ency of stools. 

Transi t t ime , be ing a re f lec t ion of moti l i ty of the 
bowel , wou ld a l so be in f luenced by dietary fibre. In 
this s tudy, transit t ime increased wi th age and the 
m e a n transit t ime of 18.3 h o u r s obta ined in this 
s tudy , is m u c h shor te r than the transit tune of 33 
hour s repor ted by W e a v e r and Ste iner (4) for the 
Bri t ish chi ld . H o w e v e r , the m e a n transit t ime of the 
Niger ian chi ld is longer than that of his black South 
Af r i can counte rpar t s [5] . T h e explana t ion for this is 
unc lear . 

T h e dec rease in dai ly b o w e l open ings in our 
sub jec t s and the g radua l p rogress ion of the stool 
cons i s t ency f r o m soft to firm wi th increasing age, is 
cons i s ten t wi th the obse rva t ions of o ther workers 
[2-5] , and is a part o f the gradual dec l ine in stool 

Frequency of defaecation Number (%) of children 

Less than 1 per day 8 (2 ) 
1 per day 143(35) 
2 per day 185(45) 
3 per day 60(14.5) 
4 per day 8 (2 ) 
5 per day 6(1 .5) 

Total 410(100) 

Age (months) n 

Transit time, hours 

Age (months) n mean (SD) range 

6 — 1 1 20 12.4(4.6) 5 . 2 5 — 1 6 
12 — 23 20 15.5 (5 J ) 7.5 — 23 
24 — 35 20 18.4 (6.1) 12 — 27 
36 — 47 20 23.6(5.2) 17 — 30 
48 — 60 18 24.0(4.8) 17 — 30 
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frequency and changc in consistency of stool from 
the newborn period to adulthood [9]. Most children 
in this study, as expected, opened their bowel soon 
after a meal, the food in the stomach probably 
initiating the gastrocolic reflex which leads to 
defaccation. 

It is interesting to note that no mother observed 
blood in her child's stool at any time, in contrast to 
2% and 9% of black South African [5] and British (4) 
children respectively. Although Weaver and Steiner 
[4] observed a positive correlation between 
infrequent bowel movements, hard stools and rectal 
bleeding, we do not think that consistency of stool 
alone can explain this observation. 

The normal bowel habit of children has been 
documented in other parts of the world (2-5] but not 
previously in Nigeria. We hope that the data 
produced by this study will serve as bowel habit 
reference values for the Nigerian pre-school child 
and that it will be of use to child health workers in 
ihe early recognition of diarrhoea or constipation. We 
also hope that our observations will serve as a 
reference for comparison with studies from other 
developing countries where the diet may also be 
predominantly high fibre. 
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