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In search of the aet iology of deafness in Nigeria — 
the p r o b a b l e role of rubella infection 

A D E F U N K E O Y E M A D E A N D A K I N L O L U O D E L O L A 
Department of Preventive and Social Medicine, University College Hospital, and Department of Pharmaceutics 

and Clinical Pharmacy, University of lhadan, lhadan, Nigeria 

Summary 

The p r e sen t s t u d y a t t e m p t s t o e s t ab l i sh a 
relat ionship b e t w e e n m a t e r n a l r ube l l a a n d c o n -
genital d e a f n e s s in N i g e r i a . F o r t h e p u r p o s e of 
the su rvey , t h e i m m u n o l o g i c a l s t a t u s wi th re-
spect to rube l l a i n f e c t i o n of 179 h e a l t h y but 
deaf school c h i l d r e n ( s t u d y g r o u p ) a n d 248 
school ch i ld ren wi th n o r m a l h e a r i n g ( con t ro l 
group) was d e t e r m i n e d . T h e se ro log ica l t e ch -
nique e m p l o y e d w a s t h e h a e m a g g l u t i n a t i o n 
inhibition ( I I I ) tes t . T h e p e r c e n t a g e of i m m u -
nized p e r s o n s r a n g e d f r o m 4 8 . 6 to 7 4 . 2 % in t h e 
study g r o u p a n d 5 5 . 3 to 6 8 . 3 % in t h e c o n t r o l 
group. F u r t h e r m o r e , t h e MI a n t i b o d y t i t r es fo r 
the study g r o u p w e r e not s ign i f ican t ly d i f f e r e n t 
from those of t h e c o n t r o l g r o u p a l t h o u g h b o t h 
groups w e r e f o u n d t o exh ib i t low HI a n t i b o d y 
titres. T h e p r e s e n c e of low t i t r e s of III an t i -
bodies in bo th g r o u p s a n d t h e a b s e n c e of any 
significant c o r r e l a t i o n b e t w e e n t h e s t a t e of 
hearing and HI a n t i b o d y levels s e e m to ind ica te 
that in t r au te r ine rube l l a is no t an i m p o r t a n t 
cause of congen i t a l d e a f n e s s in N ige r i a . 

Resume 

Cet etude-ci essa ie d ' e t a b l i r u n e re l a t ion e n t r e 
la rubeole m a t c r n e l l c et la s o u r d i t e c o n g e n i t a l c 
au Nigeria. D a n s cet e n q u e t e Pe ta l i m m u n o l o -
gique conce rnan t P in fec t ion d c la r u b e o l e c h e z 
179 ecoliers e n e t a t sa ins ma i s s o u r d s ( g r o u p e 
etudie) et 248 eco l i e r s a v e c P o u i e n o r m a l e 
(temoins) a e t c d e t e r m i n e . La t e c h n i q u e s e ro lo -
giquc e m p l o y e e eta i t le test d ' a g g l u t i n a t i o n 
(HI). Le p o u r c e n t a g e d e s ind iv idus i m m u n i s e s 
s'est eche lonne d e 4 8 . 6 a 7 4 . 6 % chez le g r o u p e 
etudie et de 5 5 . 3 % a 6 8 . 3 % c h e x les t e m o i n s . 
En ou t re , les taux d ' a n t i c o r p s ( H I ) chez le 
groupe e tudie n ' e t a i en t pas s ign i f i ca t ivement 

d i f fd ren t s d e ceux du t emo ins bien q u e les d e u x 
g r o u p e s out expose les taux bas . La p r e s e n c e d e 
taux bas de Pant icorps ( H I ) chez les d e u x 
g r o u p e s et Pabsence de q u i c o n q u e co r r e l a t i on 
e n t r e Petat d ' o u i e et les taux d ' a n t i c o r p s ( H I ) 
s e m b l e ind iquer q u e la r ubeo l e i n t r au t e r i ne n ' a 
pas d e cause i m p o r t a n t e de la sourd i t e congen i -
tale au Niger ia . 

In t roduc t ion 

D e a f n e s s in ch i ldhood is a se r ious d i so rde r of 
pe rcep t ion and c o m m u n i c a t i o n that resu l t s in 
de fec t ive speech and impa i r ed social rela-
t ionships . T h e p r o b l e m is of cons ide r ab l e socio-
e c o n o m i c c o n s e q u e n c e s to the chi ld , his fami ly 
and the c o m m u n i t y within which he l ives. 
A l t h o u g h m o d e r n med ic ine and a d v a n c e d 
e d u c a t i o n have m u c h to o f f e r deaf c h i l d r e n , t h e 
u l t ima te so lu t ion to the p r o b l e m lies in its 
p r e v e n t i o n a n d this d e p e n d s on a c c u r a t e 
i n f o r m a t i o n c o n c e r n i n g the ae t io logy of t h e 
d e a f n e s s in any par t icu la r c o m m u n i t y . 

P r ev ious s tud ies h a v e s h o w n that m a t e r n a l 
rube l la in the first t r imes t e r of p r e g n a n c y is an 
i m p o r t a n t ae t io logical fac to r in d e a f n e s s 
( C a m p b e l l , 1961; H o r s t m a n n et <//., 1965; 
S icgcl , Fuers t a n d D u g g a n , 1968). H o w e v e r in 
Nige r i a , very little i n f o r m a t i o n of a s imilar 
assoc ia t ion is ava i l ab le ( F a d a h u n s i , 1978). Such 
g a p in o u r k n o w l e d g e can par t ly be a t t r i b u t e d 
to s o m e r e sea rch c o n s t r a i n t s wh ich inc lude the 
non-ava i lab i l i ty of r e l evan t med ica l h is tory of 
p r e g n a n t w o m e n d u r i n g the a n t e - n a t a l p e r i o d 
as m a n y of t h e e x p e c t a n t m o t h e r s a r e usual ly 
c a r e d fo r o u t s i d e r ecogn ized medica l inst i tu-
t ions . E v e n w h e r e such w o m e n a r e s een at 
r egu la r in terva ls in hea l th clinics, m a t e r n a l 
rubel la b e i n g a mild a n d t rans ien t infec t ion m a y 
occu r u n r e c o g n i z e d a n d u n d i a g n o s e d , a n d this 
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Adefttnke Oyemade & Akmlolti Odclola 28 

is part icularly so in d a r k - s k i n n e d persons . 
Finally, the pract ice of c o m p r e h e n s i v e screen-
ing for handicaps in y o u n g chi ldren d o e s not 
exist ( O y e m a d e , 1979); c o n s e q u e n t l y , chi ldren 
with defec t ive hear ing a r e o f t e n not d iagnosed 
until they start school ( O y e m a d e , 1975). In 
view of these cons t ra in t s and the knowledge 
that neutral izing an t ibody levels resul t ing f rom 
congeni tal rubella persist until a d u l t h o o d (Sev-
er & Monif , 1965), the present s tudy will be 
based on serological tests p e r f o r m e d on school 
chi ldren . It a t t e m p t s to establ ish whe the r a 
re la t ionship exists b e t w e e n ma te rna l rubella 
and congenital dea fness . 

Mater ia ls and methods 

T h e study g roup compr i sed 179 children who 
were sufficiently hand icapped to requi re special 
educat ion in a school for the deaf in Ibadan , the 
capital of O y o State . Se rum samples were 
ob ta ined f rom all the 179 heal thy but deaf 
pupils whose ages ranged f rom 6 to 20 years. 
T h e control g roup consisted of 248 children 
randomly selected f rom a school for children 
with normal hear ing. T h e children were of 
comparab le age and socio-economic back-
ground as the study group . Se rum samples 
obta ined f rom the children in both groups were 
s tored at - 20°C until tes ted. Each serum 

sample was t reated with 25% kaolin in borate 
saline to remove non-specific inhibitors and 
absorbed with 50% goose red blood cells to 
e l iminate non-specific haemagglutinin. The 
serological technique employed in this stud) 
was the haemagglut inat ion-inhibi t ion (III) test 
as descr ibed in previous studies (Odclola. 
Fabiyi & Familusi, 1977). Since the results of 
the III test correlate well with the neutralizing 
an t ibody levels (Field et til., 1967). the III test 
has been adopted in this study as it is more 
suitable for screening large numbers of sera. 
Se rum samples found positive from screening 
test were subsequently ti trated to endpoints . 
T h e rubella haemagglutination ( H A ) antigens 
as well as positive and negative control sera 
used in this study were obtained from Well-
come Laborator ies . England. 

Results 

T h e correlation of rubella immunity with age 
for the study and the control groups a re shown 
in Tables 1 and 2 respectively. The percentage 
of immunized persons ranged f rom 48 .6% to 
74.2% in the study group and 55 .3-68 .2% in 
the control group. In both groups, the propor-
tions of immunized children increased with age. 
However , no statistically significant d i f ference 
was found between the proport ion of immu-

Tablv I. State of rubella immunity in relation to age (study group) 

Age (years) No. tested No. (%) positive No. (";») negative 

(>-H) 72 35 (48.6) 37 (51.4) 
11-15 72 45 (62.5) 27 (37.5) 
16-20 35 26 ( 74.2) 9 (25.8) 

Total 179 106 (59.2) 73 (40.S) 

Table 2. Stale of rubella immunity in relation to age (eontrol group) 

Age (years) No. tested No. (%) positive No. (%) negative 

6-10 152 84 (55.3) 68 (44.7) 
11-15 55 35 (63.6) 20 (36.4) 
16-20 41 28 (68.2) 13 (31.8) 

Total 248 147 (59.3) 101 (40.7) 
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nized ch i ldren in the s t u d y g r o u p a n d t h e 
control g r o u p ( T a b l e 3) . T h e a g e - s p e c i f i c 
distribution of III a n t i b o d y t i t res of t h e s tudy 
and the con t ro l g r o u p s is s h o w n in T a b i c 4 . 
Seventy-three ( 4 0 . 8 % ) of t h e 179 in t h e s tudy 
groups h a d t i t res of less t h a n 1/10. 32 ( 1 7 . 9 % ) 
had a level of 1/20 a n d t h e r e m a i n i n g 74 
(41.3%) had t i t r es which fell b e t w e e n 1/20 a n d 
l/SO. Similar ly. 100 ( 4 0 . 3 % ) of the 2S4 ch i ld ren 
in the con t ro l g r o u p h a d t i t res of less than 1/10 
and 33 ( 1 3 . 3 % ) h a d a level of 1/10 a n d t h e 
remainder w e r e d i s t r i b u t e d o v e r the en t i r e 
range of d i lu t ions t e s t e d . T h e r e w e r e d i f f e r -
ences b e t w e e n t h e s tudy g r o u p a n d t h e con t ro l s 
for the III va lue s in t h e d i f f e r e n t age g r o u p s , 
but the d i f f e r e n c e s w e r e not s ign i f icant . 

Discussion 

The present s t u d y s h o w s tha t in all t h e age 

g r o u p s the p r o p o r t i o n of dea f ch i ldren with 
de t ec t ab l e rubel la an t ibod ie s d o e s not d i f f e r 
s ignif icant ly f rom t h e p r o p o r t i o n of ch i ld ren 
wi th no rma l hea r ing a n d with d e t e c t a b l e rubel la 
an t ibod ies . T h e s e f indings s e e m t o suggest that 
b o t h the s tudy and t h e con t ro l g r o u p s could 
h a v e had a c o m m o n e x o g e n o u s e x p o s u r e to 
rubel la a b o u t the s a m e t ime in the i r lives. O n 
t h e value of III an t ibod ie s , t h e 111 a n t i b o d y 
t i t res for t h e s tudy g r o u p were not s ignif icant ly 
d i f f e ren t f r om those of the con t ro l g r o u p 
a l though b o t h g roups were found to exhibi t low 
III an t i body l i t re . Kcnrick et al. (1968) in a 
s tudy of rubel la-vi rus an t ibod ies in adu l t s wi th 
congeni ta l rubel la found a statistically signifi-
cant d i f f e r ence b e t w e e n the tota l rubel la g r o u p 
for values of 111 an t i body less than o r e q u a l t o 
1/10. O u r f indings s eem to be at va r i ance with 
their results . For ins tance , t h e III a n t i b o d y 
t i t res for t h e s tudy g r o u p were not s ignif icant ly 

Table 3. Comparison of the percentages of children immunized to rubella in 
the study and control groups 

Age in years Study group Control group Test of significance 

6-10 48.6% 55.3% I ' > 0.05 NS* 
H - 1 5 62.5% 63.6% / ' > 0.05 NS 
16-20 74.2% AS.2% I* > 0.05 NS 

"No statistically significant difference. 

Table 4 Age-specific distribution of III antibody litres of the study and 
control groups 

III antibody litre-
Age groups lotal No. tested 

< 1 0 10 20 40 80 

(>-10 years 
Study group 37 12 12 5 6 72 
Control group 67 19 36 21 9 152 

x2 = 4.71 df = 4 /» > 0.05* 

1-15 years 
Study group 27 12 15 II 7 72 
Control group 20 8 15 7 5 55 

x2 = 0.80 <lf = 4 r > 0.05* 

I(>-20 years 
Study group 9 X 7 6 5 35 
Control group 13 6 12 6 4 41 

x2 = 1.98 <// = 4 P > 0.05* 

'Not statistically significant. 
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different f rom t h o s e of the cont ro l g roup 
al though both g r o u p s w e r e f o u n d to exhibit low 
HI ant ibody t i t re . T h e p re sence the re fo re of 
low ti tres of III a n t i b o d i e s in bo th g roups and 
the absence of any significant cor re la t ion be-
tween the s ta te of hea r ing and III an t ibody 
levels seem to suggest that in t rau te r ine rubella 
is not an impor tan t cause of congeni ta l dea fnes s 
in this e n v i r o n m e n t . Cons ide r ing however the 
number of ch i ldren in o u r society w h o have 
significant hea r ing def ic i t sufficiently severe to 
compromise their f u t u r e school ing, o the r poss-
ible aetiological f ac to r s must urgently be sought 
through intensive r e sea rch . It is h o p e d that 
informat ion de r ived f r o m such s tudies will not 
only increase o u r k n o w l e d g e of the causes of 
deafness in the society but will fo rm an impor-
tant basis for p r even t ive measures . 
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