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Medical s tudents and P a ® d i a ' " ^ c r e are trained 
through the unit and various cadres o f h e a ^ m a n a g e m e m . The 
at regular intervals on correct diarrho u n i t 
aim of this report is to evaluate the accomplishment 
over a period of seven years. 

Subjec t and methods 
This is a retrospective analysis carried out in the D , ^ h ° 
Training Unit [DTU] o f the University of I t h c 
Hosiptal in Nigeria and involved using our i < <• 
number of cases, the of cases with blood in stool and thenumbe 
of deaths from those admitted into the wards from . 
1993 to December 31, 1999. The observation period was 
commenced from 1993 because records were most complete tr 
that year. For thc purposes of this report, blood in stool w 
defined as "traces to frank blood" either on the nappy or as 
otherwise reported by the mother or other caregiver, t i e r 
information obtained from the Unit registers included t h e d a t e 
the patient presented, the age and gender of thc patient and the 
degree of dehydration. All mortality records in the Department 
of Paediatrics during thc seven-year study period were reviewed 
and all deaths related to diarrhoea were entered in thc study 
protocol. 

Data handling and Statistical analysis 
Thc data were arranged in a multiway frequency table with 
month ly and yearly totals in separate co lumns . Each cell 
contained the number of acute watery diarrhoea and those with 
varying quantity of blood in the stool. Some data were represented 
in the form of bar charts and line graphs. In figure 2, the 4 Y ' and 
4Z' axes are drawn on different scales because of the very few-
cases of death. Data were analyzed using the software statistical 
package PEPI [computer Programs for Epidemiologic Analysis 
Version 2.07a]. Chilsquare statistics (x2) with the appropriate 
modifications was used in calculating trends and proportions. 
Hewitt 's Rank sum test and Ratchet Circular Scan Test were 
used in calculating seasonal variations. 

Ethnical considerations 
Permission to report events in the Diarrhoea Training unit was 
obtained f rom the Ethnics Commi t t ee of thc University of P0 r t 

Harcourt Teaching Hosp iaccordance with hospital policy 0 n all 
forms of research. 

Eight thousand, four hundred and eighty-six (8486) cases of acute 
diarrhoea were treated in the Uni t dur ing the seven-year period 
There were 4557 males and 3 9 2 9 females with a male to female 
ratio of 1 16:1- Six t h o u s a n d seven hundred and fifty-tw0 

(6752)179-6%] of the pat ients were less than three years old. 
F o u r hundred and seventy-seven [5 .6%] of cases had varying 
amount of blood in their s tools . T h e number of ORS sachets 
used in each year o f t h e observa t ion period is shown in Figure I 
and the proport ion of sache ts used per patient in each ofthe 
seven-year period were approx imate ly 1.5 in 1993,1.7 in 1994, 
1.1 in 1995. 1.0 in 1996, 4 .4 in 1997, 4.5 in 1998 and 4.7 in 
1999. As shown in the Table and Figure 2, there was a significant 
reduction in the proport ion of chi ldren with bloody stools during 

t h e p e r i o d o f observat ion, [ x ( t rend) = 82.60, ldf, P = 0.000 
[ 1.00E-19]. There were six cases with severe dehydration in 1993. 
3 in each of 1994 and 1995* 1 in each of 1996, 1997, 1998 and 
1999. "Seven" of " 1 1 5 0 " cases died in 1993, "2" of "812" in 
1994, '42" of " 2 1 6 5 " in 1998 and " 1 " of 41 1589' in 1999. The 
pattern is il lustrated in f igu re 2 and demostra t as a significant 
reduction in case fatality rates. [Like l ihood ratio X2 = 9.874. 
p=0.02]. Of par t icular interest here is the magnitude of change 
for each of the indica tors used in assess ing the impact of the 
DTU: case-fatal i ty rate by a fac tor o f 6, proportion of bloody 
stools by a factor o f 2.8, O R S ut i l izat ion by a factor of 1.9 and 
cases seen by a factor o f 1.5. 

Seasonal variation 
The combined month ly to ta ls o f cases of acute diarrhoea for the 
seven-year observa t ion pe r iod a re s h o w n in the bottom row of 
the Table. Hewi t t ' s Rank S u m Test for a seasonal peak revealed 
a 5-month peak f r o m J u n e to Oc tober , [Rank Sum = 49, p - 0 . 
029], Similarly, c o m b i n e d m o n t h l y totals for cases with blood 
in stools are shown in the s a m e row but in parentheses. It reveals 
a 3-month peak f rom N o v e m b e r to January representing 31.9°/o 
of cases, [Ratchet Ci rcu la r Scan Test statistic = 3.24, P<0.01] 

Table 1; Cases of acute diarrhoea in the study with those reporting blood in s tools in pa ren theses 

Year/Month Jan Feb 
nf the study 
1993 251 72 112 

[40] [31 [14] 
1994 238 12 72 

[10] [0] [5] 
1995 85 53 104 

[5] HI [12] 
1996 36 2 38 

[4] - [o i [3] 
1997 55[7] 47 82 

[5] [1] 
1998 151 169 164 

1999 
[5] [5] H I ] 

1999 4 82 46 
[0] [2] [21 

Totals 820 437 618 
[71] [16] [48] 

April May June 

101 13 8 
[10] [0] [21 
85 55 183 
HI [0] H I ] 
41 80 76 
[5] [4] [01 
18 8 15 
[0] [01 [01 
38 64 65 
[31 [4] [6] 
118 229 299 
[5] 114] [ H I 
70 132 167 
4] [61 [31 
471 581 815 
128] [28] [33] 

July A u g Sept Oc t N o v Dec Totals 

84 
[8] 
28 

[3] 
67 

[0] 
29 

H I 
108 

[12] 
312 

[12] 
184 
16] 
812 
142] 

108 
[12] 

1 
[0] 
38 
[2] 
49 
in 
220 
[22] 
174 
[8] 
195 
[1] 
785 

[46] 

4 0 
[2] 
0 
[0] 
107 
[7] 
125 
[8] 
288 
23] 
124 
[6] 
2 0 5 
[1] 
8 8 9 
[47] 

42 
[13] 
0 
[0] 
4 9 
[2] 
94 
[1] 
4 4 7 
[6] 
170 
[9] 
158 
[6] 
9 6 0 
[37] 

126 
[27] 
72 
[4] 
19 
[81 
17 
[0] 
42 
[21 
197 
[9] 
172 
[31 
645 
[53] 

193 
[98] 
66 
[2] 
73 
[3] 
19 
[4] 
72 
[3] 
58 
[31 
172 
[51 
653 
[28] 

1150 
[139] 

812 
[36] 
792 
[49] 
450 
[22] 
1528 
[94] 

2165 
[98] 
1589 
[39] 
8486 
[477] 
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S u m m a r y 
The Diarrhoea Tra in ing Uni t [ D T U ] o f t he Univers i ty of Port 
Harcourt Teaching Hosp i t a l in N i g e r i a w a s e s t ab l i shed in 1991 
and has, in addi t ion t o t r ea t ing ca ses , b e e n invo lved in t ra in ing 
medical s tudents , paed ia t r i c r e s iden t s , hea l th w o r k e r s and mo th -
ers caregivers on co r rec t c a s e m a n a g e m e n t o f d ia r rhoca l d is -
ease. The a c c o m p l i s h m e n t o f t he U n i t o v e r a d e f i n e d t ime f r a m e 
January 1993 to D e c e m b e r 1999 , w a s e v a l u a t e d by e m p l o y i n g 
predetermined ind ica to r s a n d the da t a w e r e a n a l y z e d by us ing 
the Statistical P a c k a g e P E P I [ C o m p u t e r P r o g r a m s for Ep ide-
miologic Ana lys i s Ver s ion 2 . 0 7 a ] . E i g h t t h o u s a n d , fou r hundred 
and eighty-six ca ses ( 4 5 5 7 m a l e s a n d 3 9 2 9 females ) o f acute 
diarrhoea w e r e t r ea t ed . T h o s e w i t h s e v e r e d e h y d r a t i o n w e r e 
eleven t imes f ewer in 1998 a n d e i g h t t i m e s f e w e r in 1999 than 
in 1993. T h e n u m b e r o f O r a l R e h y d r a t i o n Sa l t s ( O R S ) sache ts 
used in the Uni t i nc rea sed f r o m 3 0 6 4 in 1993 /94 to 17549 in 
1998/99. The re w a s n o r e d u c t i o n in t h e n u m b e r o f cases treated, 
but the case-fa ta l i ty r a t e s d r o p p e d f r o m 6 pe r 1000 in 1993 to 

0.6 per 1000 in 1999 [ l i k e l i h o o d ra t io X 2 = 9 . 874 , p = 0 .02] . 
There was a s ign i f i can t r e d u c t i o n in t he p r o p o r t i o n o f pa t ien ts 
with bloody s tools t o w a r d s t he e n d o f t he o b s e r v a t i o n per iod 

lX2(trend) = 82 .60 , l d f , p = 0 . 0 0 0 ( 1 . 0 0 E - I 9 ) ] . T h e s e resul ts 
indicate s o m e pos i t i ve i m p a c t o n t he seve r i ty o f d i a r r h o e a in the 
area, but p reven t ive m e a s u r e s s h o u l d n o w c o n s t i t u t e the main 
thrust. 

Keywords: Diarrhoea training unit, severe dehydration, case-
fatality rates, preventive measures. 

Resum6 

Le depar tcment de la f o r m a t i o n en diarrh<5e d u cen t r e hospi ta l ie r 
de Port harcour t au N i g e r i a est e tab l i en 1991 et en p lus de 
traitement des cas d i a r r h e i q u e s , il d o n n c d e s f o r m a t i o n s aux 
etudiants m<5dicaux, a u x i n t e r n e s p ^ d i a t r i q u e , d e s t rava i l leurs 
sanitaires. d e s mere / ca re r s s u r la g e s t i o n d e la m a l a d i e d iar rh^e . 
Une Evaluation d ' e euv re s a c c o m p l i e s du d ^ p a r t e m e n t d a n s un 
cadres de t emps ddf in i du j a n v i e r 1993 k d d c e m b r e 1999 c4tait 
faite en cmployan t les i n d i c a t e u r s p r e d e t e r m i n e s et les d o n n e e s 
etaient a n a l y s e s & t r ave r s le p r o g r a m m e s ta t i s t ique P E P I ( les 
programmes logic ie ls p o u r I ' a n a l y s e £pid<imiologique vers ion 
2.07a). Huit mille, qua t re cen t q u a t r e vingt s ix cas ( 4 5 5 7 h o m m e s 
et 3929 f c m m e s ) d e d i a r r h d e g r a v e e t a i e n t t ra i t t i .Ceux ayant une 
d£shy drat ions6taient o n z e fo i s p l u s i n f e r i cu r en 1998 et huit 
fois plus i n t t r i c u r e n 1999 q u ' e n 1998 et hui t fo i s p lu s inf<5rieur 
en 1 9 9 9 q u ' e n 1 9 9 3 . L e n o m b r e d u s a c h e t d e s s e l s 
r^hydrationbuccale ( S R B ) ut i l ises d a n s le ddpar tcment s ' e s t accru 
du 3064 en 1993/94 a 1 7 5 4 9 e n 1998 /99 . II n ' y a pas u n e 
reduction de n o m b r e d e s c a s t ra i t s m a i s le n i v e a u de cas -mor te l 
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s est baisse de 6 per 1000 en 1993 h 0 ,06 per l 000 en 1999, (la 
propor t ion de probabil i ty (x J = 9, 874, p= 0,02). II y avail une 
reduction considerable de la proportion des malades avec de selle 
sanglante vers la fin de la ptiriodc d 'observa t ion , [x 2 ( tendance) 

82 ,60 . 1 dl , p = 0 . 0 0 0 (1 .00E-19) ] . Les rdsul tats i nd ique 
que lques effet positif sur la gravity de diarrhee dans le milieu 
mais les mesurcs de prevent ion devraient cons t i tue le point 
principal . 

I n t r o d u c t i o n 
Diarrhoeal disease, and particularly the acute watery variety, 
remains one of the leading causes of under-f ivc mortality in most 
countr ies o f the third world including Nigeria, [1-7]. Current ly 
in N i g e r i a t h e i n c i d e n c e o f a c u t e w a t e r y d i a r r h o e a is 
approx imate ly 4 .9 ep isodes per child per year and there are 
approximately 200 ,000 diarrhoea-related deaths of children aged 
be low five years [7-8]. Most deaths in acute watery d iar rhoea 
o c c u r as a d i rec t c o n s e q u e n c e o f s e v e r e d e h y d r a t i o n ; and 
rehydrat ion has a lways been a vital component of the t reatment 
o f diarrhoea. For several years this was achieved by us ing the 
in t ravenous route, but beginning from about the early 1970s in 
Niger ia rehydration was also achieved via the oral route [9,10]. 
Several oral rehydration solutions became available in the market, 
but were not s tandardized. The first at tempt at s tandardizat ion 
in N i g e r i a was m a d e in the mid - 1980s w h e n a g r o u p of 
paedia t r ic ians introduced the sal t-sugar-solution, which is very 
s imple to use and is currently one of several r ecommended h o m e 
f lu ids for Oral Rehydrat ion Therapy (ORT) in the country [10]. 
In the early 1990s, W H O / U N I C E F held a series of workshops 
on "St rengthening the Teaching of Diarrhoeal Disease in Medical 
Schoo l s in Niger ia" , fo l lowing which Diar rhoea Tra in ing Uni ts 
[ D T U s ] were opened in almost all the teaching hospi ta ls in the 
country [ I I ] . T h e Unit at the University of Port Harcourt Teaching 
Hospi ta l was establ ished in Sep tember 1991. It has a capaci ty 
for ten cases at any given t ime, the paediatr ic clinic which is 
ad jacen t to it serves as the triage (a section in a DTU designated 
for initial reception and sorting of patients), and patients requiring 
admiss ion are t ransferred to the Ch i ld r en ' s Emergency Ward 
a b o u t th i r ty m e t r e s away. C h i l d r e n a d m i t t e d e i the r at the 
Chi ld ren ' s Emergency Ward or the Chi ldren 's Wards are managed 
acco rd ing to the Control of Diarrhoeal Disease Guide l ines with 
O R S as soon a s they can tolerate orally. T h e O R S is col lected 
f rom the D T U hence the names of the diarrhocal cases are rchy-
dra ted us ing Niger ia C D D [Control of Diarrhoeal Disease) Pro-
g r a m m e guide l ines and cases with o ther il lness including those 
with b lood in their s tools and o the r compl ica t ions of d iar rhoea 
are invest igated and managed us ing s tandard treatment gui ldl ine 
inc lud ing those of the Niger ia C D D P r o g r a m m e and standard 
paedia t r ic texts. 

This paper was an oral presentation at the J 2nd annual General and Scientific 
( onfervnee of the I'aeduitric A ssociation of Nigeria held in ( alahar fnrn 23 to 27 
January 2001 and was a poster presentation at the 5th Commonwealth congress 
on Diar'rhoe and Malnutrition held in Darwin. Australia from 26sh to 2Sth April 
2001 
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by viruses in the cool dry seasons and those of bacterial origin 
peaking in thc dry wet seasons [15]. The authors arc for now 
unab le to categorical ly state which agents caused diarrhoea in 
these patients, s ince stool cul tures arc not routinely carried out 
in the DTU. However , the seasonal variation pattern observed in 
this report could form the basis of fu ture research in thc Unit. 

T h e authors bel ieve that the results are indicative of some 
p o s i t i v e i m p a c t on seve r i ty o f d i a r r h o e a in the area , bu t 
p romot ing prevent ive measures should now consti tute the main 
thrust in activities in the country. T h c dominant strategy in this 
respect would be synergism in p rogrammes of relevant scctors, 
both governmental and non-governmental . In the Nigeria Control 
of Diarrhoeal Diseases ( C D D ) Programme, 1991 -1995 [ 16], this 
n e e d w a s r e c o g n i z e d and , in add i t ion to app rop r i a t e case 
m a n a g e m e n t at t h e h o u s e h o l d and hea l t h f ac i l i ty l eve l s , 
" reduc t ion in disease incidence through improved availability 
and use of potable water as well as improved environmental 
sani ta t ion" were recognized as one of the three - phased strategy 
for d ia r rhoea l d i sease control in the country. Addi t ional ly , 
p r o m o t i n g b reas t - f eed ing , improv ing overal l immuniza t ion 
c o v e r a g e , w i d e r u s e o f v i t a m i n A s u p p l e m e n t a t i o n a n d 
heal theducat ion a imed at promot ing health-seeking behaviour 
a m o n g the populace will further reduce the incidence, severity 
and morbidi ty and mortali ty f rom diarrhoea cases. 
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O 2000 

p Number of ORS Sachets per year 
• Number of Acute diarrhoea cases 

F i g - 1 : Pattern of ORS sachets utilization and numbers of acute diarrhoea cases from 1993 to 1999 

2 5 0 0 T 

o>' o> .$> & s ' 
S i g n i f i c a n t r e d u c t i o n In c a s o - f a t a l i t y r a t a s . Uk»bhood ra t io X1 « 9 .874, p » 0 .02 

Fig. 2: Combined bar and line chart showing number of cases seen, those with blood in stool and deaths in the observation period 

Discussion 
There is no doubt that the Dia r rhoea Tra in ing Unit had a positive 
impact on the severity of d ia r rhoea in the area. T h i s is clearly 
demonstrated mainly by the s igni f icant d rop in the number of 
cases of severe dehydrat ion and the case-fatal i ty rates over the 
seven-year observation period. T h e magn i tude of d rop of case-
fatality rates being the highest compared to the other indicators 
is also a reflection of the pos i t ive impact o f the D T U in its 
immediate catchment area. T h e pat tern of util ization in the Unit 
0 , sachets represents a re f lec t ion of the avai labi l i ty or 
?q ( f n v ' s e ° f these sachets over the seven-year period. From about 

7. supply of sachets to the Uni t has been relatively regular. 
The other observat ions such as the age distr ibution of the 

^ases. their sex ratio and the seasona l d i f f e r ences re in force 
J "dings by other workers. [12 ,13] T h e f inding of a s ignif icant 

, n Proportion of cases with blood in stools over the 
h P e r 'od, agrees with the unpublished data collected from 

a t facilities in Rivers State, which tended to suggest a reduction 
cases of bloody diarrhoea seen at these facilities. It therefore 

ay suggest some beneficial effect o f the message on prevention 
•arrhoea given to parents in the Diarrhoea Training Unit. 

The proportion of cases of acute watery diarrhoea seen 
in the Diarrhoea Training Unit towards the end of the observation 
period was higher than that at the beg inn ing of the per iod . 
Although this finding appears to run contrary to the expectat ions 
of one of the decade goals; that by the year 2000, there should 
be a 2 5 % reduction in the incidence of diarrhocal disease [ 14], it 
could represent a reflection of an increased awareness of the 
population of the needs to have diarrhoea cases properly managed 
in hospital and specifically in Diarrhoea Training Units. T h e 
increase in the number of cases seen could also be attributed to 
the availability of free O R S sachets for the treatment of cases 
seen at the centre. Reports of diarrhoea cases f rom other health 
facilities in the state submitted to the Epidemiology Unit of the 
Ministry of Health show a steady decline in the overall number 
of cases and also in the cases of bloody diarrhoea. Thus the 
training on proper diarrhoea case management has probably 
contributed to the achievement of the goals o f increasing ORT 
use rate and reducing fatalities from diarrhoea cases in the state. 

The seasonal variation noted in diarrhoeal cases in this 
review is similar to what has been documented in other texts on 
diarrhoeal disease with peak incidence of diarrhoeal cases caused 


