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S u m m a r y 
A n a e m i a in p r e g n a n c y h a s s e r i o u s c o n s e q u e n c e s i n c l u d -
ing m a t e r n a l m o r b i d i t y a n d i m p a i r m e n t o f i n f a n t c o g n i t i v e 
d e v e l o p m e n t . S e v e r a l a u t h o r s h a v e h o w e v e r r e p o r t e d in-
c o n s i s t e n t f i n d i n g s o n r i sk f a c t o r s f o r a n a e m i a in p r e g -
nancy . T h i s s t u d y w a s c a r r i e d o u t t o d e t e r m i n e r isk f a c t o r s 
f o r a n a e m i a in p r e g n a n c y a m o n g w o m e n a t p r i m a r y c a r e 
level and d o c u m e n t t h e c o n t r i b u t i o n o f H I V / A I D S t o a n a e -
m i a in p r e g n a n c y in l o w r i s k p r e g n a n t w o m e n at p r i m a r y 
ca re l eve l . A p r o s p e c t i v e s t u d y c a r r i e d o u t a m o n g p r e g -
nant w o m e n a t t e n d i n g t h e b o o k i n g c l i n i c s of p r i m a r y hea l th 
r a r e cen t res in I b a d a n , N i g e r i a . H I V p o s i t i v e a n d H I V nega -
t ive m o t h e r s w e r e f o l l o w e d t h r o u g h o u t p r e g n a n c y till d e -
l ivery of the i r b a b i e s . H i s t o r y o f u s e o f i ron , fo la te , V i t a m i n 
B c o m p l e x and d a r a p r i m w e r e o b t a i n e d . H a e m o g l o b i n , m a -
laria p a r a s i t a e m i a , a n d H I V s e r o s t a t u s w e r e d e t e r m i n e d . 
U s e of i ron ( P < 0 . 0 0 6 ) , f o l a t e ( P = 0 . 0 3 2 ) , v i t a m i n B c o m -
plex ( P = 0 .001) a n d t r e a t m e n t f o r m a l a r i a ( P = 0 .05) s igni f i -
cant ly r e d u c e d t h e r i s k f o r a n a e m i a in p r e g n a n c y . M a l a r i a 
paras i taemia ( P = 0 . 0 0 0 1 ) s i g n i f i c a n t l y i n c r e a s e d t h e r isk of 
anaemia . H o w e v e r , u s e o f d a r a p r i m a n d H I V s e r o p o s i t i v i t y 
increased t h e r i sk of a n a e m i a in p r e g n a n c y bu t no t s i g n i f i -
cant ly. In a l o g i s t i o - r e g r e s s i o i L a n a b ^ i s , i ron ( P = 0 . 0 0 1 ) 
and fo l a t e s u p p l e m e n t a t i o n ( P = 0 . 0 1 5 ) s i g n i f i c a n t l y p r o -
tected aga ins t a n a e m i a in p r e g n a n c y w h i l e m a l a r i a p a r a s i -
taemia ( P = 0 . 0 0 6 ) a n d H I V s e r o p o s i t i v i t y ( P = 0 . 0 1 5 ) w e r e 
s ign i f i can t a d v e r s e r i sk f a c t o r s . H I V is an a d d i t i o n a l r i sk 
fac to r f o r a n a e m i a in p r e g n a n c y . V o l u n t a r y c o u n s e l i n g 
and t e s t ing of p r e g n a n t w o m e n f o r H I V is t h e r e f o r e a l s o 
indicated at p r i m a r y c a r e level to de tec t a s y m p t o m a t i c a n a e -
mia in p r e g n a n c y tha t m a y b e d u e to H I V . 

K e y w o r d s : Anaemia, HIV/AIDS, risk factor, iron and 
folate supplementation, malaria, 

R e s u m e 
L ' a n e m i e d a n s la g r o s s e s s e a d e s c o n s e q u e n c e s s e r i e u s e s 
qui incluent la m o r b i d i t e m a t e r n e l l e e t l ' a f f a i b l i s s e m e n t d u 
d e v e l o p p e m e n t c o g n i t i v e d e 1 ' en fan t . P l u s i e u r s a u t e u r s 
o n t r a p p o r t e d e s c o n c l u s i o n s i n c o n s i s t e n t e s s u r l e s 
f ac teurs d e r i s q u e d e l ' a n e m i e d a n s la g r o s s e s s e p a r m i les 
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f e m m c s au n i v e a u d e s d i s p e n s a i r e s e t d e d o c u m e n t e r la 
c o n t r i b u t i o n d u V I H / S I D A a l ' a n e m i e d a n s la g r o s s e s s e 
c h e z les f e m m e s e n c e i n t e s a r i s q u d f a i b l e . U n e e t u d e 
p r o p e c t i v e p a r m i les f e m m c s e n c e i n t e s q u i se s o n t i n sc r i t e s 
a u n i v e a u d e s d i s p e n s a i r e s d ' I b a d a n , N i g e r i a . L e s m e r e s 
s e r o p o s i t i v e s et n e g a t i v e s d u V H I on t e t e s u i v i e s p e n d a n t 
la g r o s s e s s e j u s q u ' a l ' a c c o u c h e m e n t . L ' h i s t o i r e d e 
I ' u t i l i s a t i o n d u fer , d u f o l a t e d e la v i t a m i n e B c o m p l e x e et 
d u d a r a p r i m d e la ma la r i a et le s e r o s t a t u t V H I o n t e t e d e t e r -
m i n e s ^ u t i l i s a t i o n du fe r ( 0 , 0 0 0 6 ) d u f o l a t e ( p = 0 , 0 3 2 ) , d e 
v i t amine B c o m p l e x e P = 0 , 0 0 0 1 ) et l e t r a i t emen t d e la ma la r i a 
d e m a l a r i a ( p = 0 , 0 5 ) on t r e d u i t a s s e z c o n s i d e r a b i e m e n t le 
r i s q u e d e l ' a n e m i e d a n s la g r o s e s s e . L a p a r a s i t e m i e d e la 
m a l a r i a ( p = 0 , 0 0 0 1 ) a a u g e m e n t e l e r i s q u e d ' a n e m i e . 
C e p e n d a n t , l ' u s a g e d u d a r a p r i m et la s e r o p o s i t i v e t e d u 
V H I on t a u g m e n t e le r i s q u e d ' a n e m i e d a n s la g r o s s e s s e 
m a i s p a s c o n s i d e r a b i e m e n t . D a n s u n e a n a l y s e s d u r e t o u r 
en a r r i e r e l o g i s t i q u e , f e r ( p = 0 , 0 0 1 ) e t la s u p p l e m e n t a t i o n 
d u f o l a t e ( p = , 0 1 5 ) a c o n s i d e r a b i e m e n t p r o t 6 g 6 c o n t r e 
l ' a n e m i e d a n s la g r o s s e s s e a l o r s q u e la p a r a s i t i m i e d e la 
m a l a r i a ( p = 0 , 0 0 6 ) e t la s e r o p o s i t i v e V H I ( p = 0 , 0 1 5 e t a i e n t 
d e s f a c t e u r s d e r i s q u e s a d v e r s e s c o n s i d e r a b l e s . L e V H I 
e s t u n f a c t e u r d e r i s q u 6 s u p p l e m e n t a i r e d ' a n e m i e d a n s la 
g r o s s e s s e . D e s c o n s e i l s v o l o n t a i r e s et le tes t d e s f e m m e s 
e n c e i n t e s en c e qu i c o n c e r n e le V H I e s t i n d i q u e aus s i au 
n i v e a u d e s d i s p e n s a r i e s p o u r d e t e c t e r l ' a n e m i e 
a s y m p t o m a t i q u e qu i p e u t e t r e d u e a u V H I . 

I n t r o d u c t i o n 
A n a e m i a in p r e g n a n c y is a c o n d i t i o n in w h i c h t he r e is a 
r e d u c t i o n in t h e a m o u n t o f c i r c u l a t i n g h a e m o g l o b i n . T h i s 
is u s u a l l y d e f i n e d as h a e m o g l o b i n less t h a n 1 Ig /d l o r a 
p a c k e d ce l l v o l u m e o f 337c [1]. A n a e m i a in p r e g n a n c y 
c a u s e s a d v e r s e e f f e c t s o n bo th t h e m o t h e r a n d the f o e t u s 
a n d a l s o k n o w n to c o n t r i b u t e to s t i l l b i r ths , a b o r t i o n a n d 
s e v e r e r e s p i r a t o r y i n f e c t i o n s in t h e m o t h e r s . In the f o e t u s , 
e f f e c t of a n a e m i a is u n c e r t a i n a l t h o u g h s t u d i e s h a v e d e m -
o n s t r a t e d s i gn i f i c an t i m p a i r m e n t o f foe ta l c o g n i t i v e d e v e l -
o p m e n t e v e n u p to i n f a n c y [2 -3 ] . 

A n a e m i a in p r e g n a n c y is c o m m o n in N i g e r i a and 
o t h e r d e v e l o p i n g c o u n t r i e s of t h e w o r l d [1 ,3 ,23] . Wor ld 
w i d e the p reva lence of a n a e m i a in p r e g n a n c y is 51 7c. Preva-
l e n c e of a n a e m i a in p r e g n a n c y in t h e d e v e l o p e d w o r l d is 
a b o u t 207c , h o w e v e r , h i g h e r p r e v a l e n c e r a t e s w e r e f o u n d 
in t h e d e v e l o p i n g w o r l d . In A f r i c a , an ove ra l l ra te o f 527c 
h a s b e e n f o u n d w h i l e p r e v a l e n c e r a t e u p to 3 5 # h a s b e e n 
f o u n d in S o u t h A f r i c a , 567c in Wes t A f r i c a , a n d 537c in 
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North Africa. In N ige r i a , hosp i ta l -based p reva lence of 2 2 % 
was found in the w e s t , 3 4 % in the eas t and W in s o m e 
parts of the north [1,3] . T h u s , g i v e n the a d v e r s e e f f e c t and 
the m a g n i t u d e of a n a e m i a in p r e g n a n c y , its control in p reg-
n a n c y has b e c o m e i m p e r a t i v e to c o m b a t the g r a v e a s soc i -
a ted m o r b i d i t y a n d mor t a l i t y in b o t h m o t h e r s and in fan ts . 

S e v e r a l r isk f ac to r s h a v e b e e n iden t i f i ed as pre-
d i s p o s i n g to a n a e m i a in p r e g n a n c y a m o n g which are i ron 
d e f i c i e n c y , fo la te d e f i c i e n c y , m a l a r i a and H I V in fec t ion 
[1 ,3 ,9 ,22-24) . E v i d e n c e o f t h e r o l e of t h e s e f ac to r s in the 
d e v e l o p m e n t of a n a e m i a in p r e g n a n c y are well es tab l i shed 
in s o m e ins tances as in m a l a r i a p a r a s i t a e m i a but con t ro -
vers ies still ex is t on t h e ro le a n d e f f e c t of s o m e o ther fac -
tors especially H I V / A I D S . T h i s s tudy a m o n g low risk preg-
nant w o m e n at p r i m a r y c a r e leve l w a s d o n e to d e t e r m i n e 
the risk fac to r s fo r a n a e m i a in p r e g n a n c y and d o c u m e n t 
e v i d e n c e of a s soc i a t i on if a n y b e t w e e n H I V infec t ion and 
a n a e m i a in p r e g n a n c y . T h e s t u d y is par t of a la rger s tudy 
on d e t e r m i n a n t s o f a n a e m i a in p r e g n a n c y [4]. 

P a t i e n t s and m e t h o d s 
Study areas 
T h e s t u d y a r ea s w e r e hea l th c e n t r e s in t w o r a n d o m l y se-
l ec ted u r b a n and o n e rural local g o v e r n m e n t areas ( L G A s ) 
in O y o Sta te . I ba r apa cen t ra l L G A is rural whi le Ibadan 
no r th a n d I b a d a n n o r t h w e s t L G A s are urban . T h e local 
g o v e r n m e n t a reas a re p o p u l a t e d m a i n l y by the Yorubas , 
bu t a s i gn i f i c an t p o p u l a t i o n o f Fu l an i and H a u s a set t lers 
c a n b e f o u n d in Iba rapa centra l and Ibadan nor thwes t re-
spec t i ve ly . 

Study population 
All c o n s e n t i n g p r e g n a n t w o m e n a t t end ing the an tena ta l 
c l i n i c s of r a n d o m l y se lec ted p r i m a r y heal th care cent res in 
the c h o s e n local g o v e r n m e n t a r e a s w e r e enro l led in the 
s t u d y at b o o k i n g and f o l l o w e d till de l i ve ry of their bab ies . 
T h e p r i m a r y hea l th c a r e c e n t r e s w e r e se lec ted by s i m p l e 
r a n d o m s a m p l i n g us ing a s a m p l e f r a m e of lists of heal th 
c e n t r e s in t h e r e s p e c t i v e L o c a l G o v e r n m e n t Areas . T h e 
w o m e n a t t e n d i n g p r i m a r y hea l th ca re cen t r e s a re those 
wi th l ow risk for p o o r p r e g n a n c y o u t c o m e . High risk preg-
n a n c i e s a r e n o r m a l l y r e f e r r e d to the s e c o n d a r y heal th ca re 
leve l in the city. 

Study Design 
T h e s t u d y is a p r o s p e c t i v e s t u d y o f c a s e s o f a n a e m i c 
w o m e n at b o o k i n g a n d c o m p a r a b l e c o n t r o l s a t t end ing the 
c h o s e n an tena ta l c l in i c s . C a s e s w e r e d e f i n e d as p r e g n a n t 
w o m e n wi th h a e m o g l o b i n va lues b e l o w 1 lg /dl ( P C V 3 3 % ) 
[3]. P r e g n a n t w o m e n wi th m u l t i p l e p r e g n a n c i e s , k n o w n 
h i s t o r y o f g l u c o s e 6 p h o s p h a t e d e f i c i e n c i e s , 
h a e m o g l o b i n o p a t h y a n d b l o o d d y s c r a s i a s w e r e e x c l u d e d 
f r o m the s tudy . T h e c a s e s w e r e c o m p a r e d wi th c o n t r o l s 
d r a w n f r o m p r e g n a n t w o m e n f r o m the s a m e b o o k i n g c l inic 
w h o h a d s i m i l a r a g e at last b i r t hday , e d u c a t i o n a l s t a tus , 

ge s t a t i ona l a g e a n d par i ty . D a t a w a s c o l l e c t e d b y m e a n s 
of prepared p r o f o r m a admin i s t e r ed by t h e c o m m u n i t y heal th 
o f f i c e r s a n d n u r s i n g s t a f f of t h e h e a l t h c e n t r e s . D e m o -
g r a p h i c a n d o b s t e t r i c i n f o r m a t i o n w e r e c o l l e c t e d f r o m t h e 
w o m e n by m e a n s o f o p e n a n d c l o s e d e n d e d q u e s t i o n s . 
Haemoglobin a n d m a l a r i a p a r a s i t a e m i a w e r e d e t e r m i n e d 
f o r all t h e c a s e s a n d c o n t r o l s . H I V s e r o s t a t u s w a s d e t e r -
m i n e d f o r 6 0 c a s e s a n d 120 c o n t r o l s tha t g a v e c o n s e n t . F o r 
e a c h p a r t i c i p a n t t h e m e a n h e a m o g l o b i n at t h e t h i rd t r i m e s -
ter w a s u s e d to d e f i n e a n a e m i a . 

Laboratory methods 
H a e m o g l o b i n e s t i m a t i o n w a s by m e a n s o f v e n o u s b l o o d 
d r a w n f r o m t h e a n t e c u b i t a l ve in i n t o p o t a s s i u m E D T A bo t -
t les. H a e m o g l o b i n w a s t h e n d e t e r m i n e d b y t h e S a h l i ac id 
haema t in m e t h o d [5J. M a l a r i a p a r a s i t a e m i a w a s d e t e r m i n e d 
by m e a n s of th ick b l o o d f i lm on a s l i d e s t a i n e d w i t h G i e m s a 
s ta in a n d then e x a m i n e d w i t h t h e l igh t m i c r o s c o p e u n d e r 
oil immers ion i l luminat ion a n d 1000 m a g n i f i c a t i o n [6]. H I V 
s e r o s t a t u s w a s d e t e r m i n e d b y m e a n s H I V C a s s e t t e t e s t kit 
by C l i n o t e c h D i a g n o s t i c s l i m i t e d C a n a d a [7 ] . T h e k i t is a 
r ap id ly a p p l i e d d i a g n o s t i c s c r e e n i n g t e s t k i t w i t h a s e n s i -
tivity of 9 9 . 9 % a n d s p e c i f i c i t y o f 9 9 . 8 % . T h e H I V tes t w a s 
p e r f o r m e d at r o o m t e m p e r a t u r e a n d r e s u l t s r e a d w i t h i n 3 0 
minu te s . C o n s e n t o f e a c h w o m a n w a s o b t a i n e d b e f o r e 
any p r o c e d u r e w a s p e r f o r m e d o n her . T h e s t u d y p r o t o c o l 
w a s a p p r o v e d b y t h e J o i n t U I / U C H I n s t i t u t i o n a l R e v i e w 
Board . 

Statistical analysis 
A n a e m i a w a s d e f i n e d as h a e m a t o c r i t o f 3 3 % ( I l g / d l ) ac -
c o r d i n g to W H O cr i t e r ia [3], E d u c a t i o n w a s g r o u p e d in to 
h igh or low. H i g h e d u c a t i o n i n c l u d e s t h o s e w i t h s e c o n d -
ary level o f e d u c a t i o n o r m o r e . L o w e d u c a t i o n i n c l u d e s 
t h o s e wi th p r i m a r y e d u c a t i o n o r l e ss . Q u a l i t a t i v e d e m o -
g r a p h i c v a r i a b l e s s u c h a s e d u c a t i o n l e v e l a n d m a r i t a l s ta-
tus w e r e c o m p a r e d u s i n g t h e C h i s q u a r e s t a t i s t i c w h i l e 
q u a n t i t a t i v e v a r i a b l e s s u c h as a g e a n d p a r i t y w e r e c o m -
pa red w i t h t h e t tes t . D a t a w a s e n t e r e d i n t o t h e E p i I n f o 
v e r s i o n 6 s ta t i s t ica l s o f t w a r e a n d l a t e r e x p o r t e d t o Sys ta t 
o r r e g r e s s i o n a n a l y s i s [8 .9] , In t h e u n i v a r i a t e a n a l y s i s 

l eve l s o f s ta t i s t i ca l s i g n i f i c a n c e w e r e d e t e r m i n e d at 95r/< 
c o n f i d e n c e in te rva l . V a r i a b l e s s i g n i f i c a n t at t h e 0 . 0 8 levels 
o t s i g n i f i c a n c e w e r e e n t e r e d i n t o t h e s t e p w i s e log i s t i c re-
g r e s s i o n m o d e l a n d o d d s ra t io w e r e d e t e r m i n e d at the 95c/c 
c o n f i d e n c e l imit . A n o d d ra t io ( O . R ) less t h a n o n e indi-
ca t e s a p r o t e c t i v e e f f e c t o f t h e c h a r a c t e r i s t i c w h i l e o d d s 
ra t io m o r e t h a n o n e i n d i c a t e an a d v e r s e r i sk f ac to r . A n 
o d d s ra t io of o n e i n d i c a t e s n o r i sk . 

Resul ts 
T h e i e w e r e 196 w o m e n wi th a n e m i a and 3 9 9 w o m e n w ith-
ou t a n a e m i a w h o ac ted as u n m a t c h e d c o n t r o l s in this s tudy. 
O n e h u n d r e d and thirty eight ( 70 .4%) cases a n d 3 0 1 ( 7 5 . 4 % ) 
c o n t r o l s had nil o r l o w e d u c a t i o n . C a s e s a n d c o n t r o l s t h u s 
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h a d c o m p a r a t i v e l y s i m i l a r l e v e l s o f e d u c a t i o n ( P > 0 . 0 5 ) 
(Tab le I). T h e a g e s o f t h e c a s e s r a n g e d f r o m 15 - 4 5 y e a r s 
w h i l e that o f c o n t r o l s w a s 14 - 4 0 y e a r s . T h e m e a n a g e o f 
c a s e s ( 2 5 ± 5 . 5 y e a r s ) w a s n o t s t a t i s t i c a l l y s i g n i f i c a n t l y 
d i f f e ren t f r o m that o f c o n t r o l s ( 2 5 ± 5 . 3 y e a r s ) (P> 0 . 0 5 ) . T h e 
par i ty of the w o m e n r a n g e d f r o m 0 - 7 f o r c a s e s a n d 0 - 8 f o r 
con t ro l s . S i m i l a r l y , t h e m e a n p a r i t y o f c a s e s ( 1 . 4 ± 1 . 3 ) w a s 
not s t a t i s t i ca l ly s i g n i f i c a n t l y d i f f e r e n t f r o m t h a t o f c o n -
t rols ( 1 . 5 ± 1 . 4 ) ( P > 0 . 0 5 ) ( T a b l e 1). T h e g e s t a t i o n a l a g e s o f 
the c a s e s at b o o k i n g r a n g e d f r o m 1 6 - 3 6 w e e k s w h i l e t h a t o f 
con t ro l s r a n g e d f r o m 1 2 - 3 8 w e e k s . M e a n g e s t a t i o n a l a g e s 
of c a s e s w a s 2 6 . 9 ± 4 . 6 w h i l e t h a t o f c o n t r o l s w a s 2 6 . 4 ± 4 . 3 
a n d a re no t s t a t i s t i c a l l y s i g n i f i c a n t l y d i f f e r e n t (P > 0 . 0 5 ) . 

T a b l e 1: C h a r a c t e r i s t i c s o f r e s p o n d e n t s 

C a s e s C o n t r o l s 
T r h a r a c t e r i s t i c N = 1 9 6 N = 3 9 9 p v a l u e 

Marital Status 
M a r r i e d 1 7 3 ( 2 9 . 3 ) 3 4 4 ( 5 8 . 2 ) 
N e v e r M a r r i e d 2 3 ( 3 . 6 ) 5 5 ( 9 . 0 ) >0.05 
Education 
Nil o r l o w e d u c a t i o n 1 3 8 ( 7 0 . 4 ) 3 0 1 ( 7 5 . 4 ) 
H i g h e d u c a t i o n 5 8 ( 2 9 . 6 ) 9 8 ( 2 4 . 6 ) >0 .05 
M e a n A g e 2 5 . 2 ± 5 . 5 2 5 . 7 ± 5 . 3 >0 .05 
M e a n p a r i t y 1 .5 ± 1 . 3 1.5 ± 1 . 4 >0 .05 
G e s t a t i o n a l a g e a t 
b o o k i n g 2 6 . 9 ± 4 . 6 2 6 . 4 ± 4 . 3 >0 .05 

m a l a r i a ( O . R = 3 . 2 4 ( ( 1 . 8 6 - 5 . 6 3 ) , P < 0 ^ . . , U I V 

p o s i t i v i t y ( O . R = 4.4G( 1.2 - 18 .57 ) , p < o m J t J i 
p r o p h y l a c t i c u s e o f p y r i m e t h a m i n e w a s ~ ' " K , 
s t a t i s t i c a l l y i n s i g n i f i c a n t i n c r e a s e in f r H w , , h ' 1 

( O . R = 1 . 2 2 ( 0 . 7 0 8 - 1 . 9 0 ) , / ' > 0 .05} . " U f i B n a e m , a 

T a b l e 3 a l s o s h o w s that a m o n g t h e cases H I V p reva -
l e n c e r a t e w a s 1 3 . 3 % c o m p a r e d to 3 . 3 % a m o n g t h e c o n -
t r o l s . T h i s w a s s t a t i s t i c a l l y s i g n i f i c a n t (P < 0 .026) . 

Tabic 3: Associat ion between HIV infect ion and Anaemia 

HIV Cases Control Odds ratio 
infect ion (Anaemic) (Non ( C o n f i d e n c e ' 

Anaemic) interval) P 
N = 60 N = 120 

Positive 8(13.3) 4(3.3) 
Negat ive 52(86.7) 116(96.7) 4 .46(1 .15-18.57) < 0 . 0 2 6 

In a l o g i s t i c r e g r e s s i o n a n a l y s i s , i r o n s u p p l e -

m e n t a t i o n ( P = 0 . 0 0 1 ) a n d f o l a t e s u p p l e m e n t a t i o n ( P < 

0 . 0 1 5 ) w e r e a s s o c i a t e d w i t h s i g n i f i c a n t l y l o w e r e d r i s k 

o f a n a e m i a in p r e g n a n c y w h i l e m a l a r i a p a r a s i t a e m i a ( P 

< 0 . 0 0 6 ) a n d H I V s e r o p o s i t i v i t y ( P < 0 . 0 1 5 ) w a s a s s o c i -

a t e d w i t h s i g n i f i c a n t l y i n c r e a s e d r i s k s ( T a b l e 4 ) . 

T a b l e 2 : R i s k f a c t o r s f o r a n a e m i a in p r e g n a n c y in a b i v a r i a t e a n a l y s i s 

C a s e s C o n t r o l O d d s r a t i o 
R i s k f a c t o r N = 1 9 6 N = 3 9 9 ( C o n f i d e n c e i n t e r v a l ) P 

I ron s u p p l e m e n t a t i o n 39(19.9) 
P r o p h y l a c t i c P y r i m e t h a m i n e 37(18.9) 
T h e r a p e u t i c C h l o r o q u i n e 8(4 .1) 
F o l a t e s u p p l e m e n t a t i o n 36(18.4) 
U s e of V i t a m i n B c o m p l e x 27(13 .8 ) 
M a l a r i a p a r a s i t a e m i a 39(19.9) 

135(33 .8 ) 
6 4 ( 1 6 . 0 ) 
3 3 ( 8 . 3 ) 

105(26 .3 ) 
106(26.6) 
2 3 ( 5 . 8 ) 

0 . 4 9 ( 0 . 3 - 0 . 7 ) 
1 . 2 2 ( 0 . 7 8 - 1 . 9 0 ) 
0 . 4 7 ( 0 . 2 1 - 0 . 9 4 ) 
0 . 6 3 ( 0 . 4 1 - 0 . 9 6 ) 
0 . 4 4 ( 0 . 2 8 - 0 . 7 0 ) 
3 . 2 4 ( 1 . 8 6 - 5 . 6 3 ) 

<0.006 
> 0 . 0 5 
< 0 . 0 5 8 
< 0 . 0 3 2 

<0.0001 
<0.0001 

T a b l e 2 s h o w s t h e r i s k f a c t o r s f o r a n a e m i a . O n e h u n d r e d 
a n d th i r ty f i v e ( 3 3 . 8 % ) o f t h e c o n t r o l s w e r e o n i ron s u p p l e -
m e n t a t i o n c o m p a r e d w i t h o n l y 3 9 ( 1 9 . 9 % ) o f c a s e s . T h e 
r i sk of a n a e m i a is t h u s l e s s f o r t h o s e u s i n g i ron s u p p l e -
m e n t s t h a n f o r t h o s e n o t o n i r o n s u p p l e m e n t { O . R = 0 . 4 9 
(0 .3-0 .7) , P < 0 . 0 0 6 } . S i m i l a r l y , t h e r isk o f a n a e m i a w a s s ig-
n i f i c a n t l y r e d u c e d f o r w o m e n o n f o l a t e s u p p l e m e n t s { O . R 
= 0 . 6 3 ( 0 . 4 1 - 0 . 9 6 ) P < 0 . 0 3 2 1 , v i t a m i n B c o m p l e x s u p p l e -
m e n t s { O . R = 0 . 4 4 ( 0 . 2 8 - 0 . 7 0 ) , P < 0 . 0 0 0 1 } a n d w o m e n 
t r e a t e d f o r m a l a r i a in t h e c o u r s e o f t h e p r e g n a n c y ( O . R = 
0 . 4 7 ( 0 . 2 1 - 0 . 9 4 ) , P < 0 . 0 5 8 } 

T h e r i s k o f a n a e m i a h o w e v e r is s i g n i f i c a n t l y in-
c r e a s e d a m o n g w o m e n w h o h a d p o s i t i v e b l o o d f i l m f o r 

D i s c u s s i o n 
In t h i s s t u d y t h e u s e o f i ron s u p p l e m e n t s w a s s h o w n to 
r e d u c e t h e r i s k o f a n a e m i a in p r e g n a n c y b y t w o th i rds . 
T h i s c o r r o b o r a t e s t h e o b s e r v a t i o n o f s e v e r a l i n v e s t i g a -
t o r s . S i n g et al in S i n g a p o r e f o u n d a s i g n i f i c a n t r e d u c t i o n 
in t h e p r e v a l e n c e o f a n a e m i a a m o n g w o m e n o n i ron s u p -
p l e m e n t a t i o n c o m p a r e d w i t h t h o s e no t o n i ron s u p p l e m e n -
t a t i o n . H e f u r t h e r d e m o n s t r a t e d t ha t w o m e n not o n i ron 
s u p p l e m e n t s h a d 11 t i m e s i n c r e a s e d r i sk o f a n a e m i a c o m -
p a r e d w i t h t he i r c o u n t e r p a r t s in t h e p l a c e b o g r o u p [10] . 
L i k e w i s e B e a u f r e r e et al a n d M a h o m m e d et al a n d s h o w e d 
in s e v e r a l r a n d o m i z e d c o n t r o l l e d t r ia l s that u s e o f i ron sup-
p l e m e n t s r e d u c e d t h e r i sk a n d p r e v a l e n c e o f a n a e m i a in 



2 7 8 A//) Dairo, TO luiwoyin. MO OiiaM» d «l 

pregnancy in w o m e n in the iron s u p p l e m e n t e d g r o u p c o m -
pared to those in the p l a c e b o g r o u p [11-14] . 

Table 4: A d j u s t e d O d d s ra t io fo r A n a e m i a in p r e g n a n c y 

A d j u s t e d C o n f i d e n c e 
Var iable o d d s ra t io in terval P va lue 

Iron s u p p l e -
m e n t a t i o n 
Yes 0 . 3 9 
N o 1.00 0 . 2 9 - 0 . 5 2 <0 .001 
F o l a t e S u p p l e -
m e n t a t i o n 
Yes 0 . 6 9 
N o 1.00 0 . 5 1 - 0 . 9 3 < 0 . 0 1 5 
U s e of Vi tamin 
Vitamin B complex 
Yes 0 . 8 8 0 . 6 5 - 1 . 1 9 > 0 . 0 5 
N o 1.00 
P r o p h y l a c t i c 
p y r i m e t h a m i n e 

Yes 1.00 0 . 8 9 9 - 1 . 5 9 > 0 . 0 5 
N o 1.19 

T h e r a p e u t i c 
C h l o r o q u i n e 

Yes 1 .26 0 .76 -2 .10 < 0 . 0 5 
N o 1.00 

M a l a r i a pa ras i t e 
P o s i t i v e 2 .50 1 .29-4 .84 <0 .006 
N e g a t i v e 1.00 

HIV 
P o s i t i v e 1.00 0 .51 -0 .93 <0 .015 
N e g a t i v e 0 .69 

F o l a t e s u p p l e m e n t a t i o n l ikewise a lso reduced the 
r isk o f a n a e m i a as s h o w n in this s tudy. W o m e n on fo la te 
s u p p l e m e n t s had their r isk of a n a e m i a reduced by o n e third 
c o m p a r e d w i t h t h o s e no t u s i n g f o l a t e s u p p l e m e n t s . 
F l e m i n g et al had s h o w n ear l ie r that malar ia in p r e g n a n c y 
c a u s e d an inc rease in t h e d e m a n d for fo la te o c c a s i o n e d by 
the h a e m o l y s i s of paras i t i zed red cells. M a h o m m e d K et al 
a l so f o u n d in a r e v i e w of 21 con t ro l l ed trials of fo la t e sup -
p l e m e n t a t i o n that u s e o f fo la t e s u p p l e m e n t s w a s a s soc i -
a ted wi th a r educ t ion in the p e r c e n t a g e of p regnan t w o m e n 
wi th a n a e m i a and low h a e m o g l o b i n in p r e g n a n c y [ 14-16). 

A n o t h e r f ac to r that w a s a s soc ia t ed with a n a e m i a 
in p r e g n a n c y in this s tudy w a s malar ia paras i t aemia . A n a e -
mia w a s t w o and hal f t i m e s m o r e l ikely in those w h o had 
ma la r i a p a r a s i t a e m i a in p r e g n a n c y c o m p a r e d wi th those 
w h o d id not. T h i s s tudy c o r r o b o r a t e s the f i n d i n g s by sev-
eral a u t h o r s that m a l a r i a p a r a s i t a e m i a is an impor t an t r isk 
f a c t o r fo r a n a e m i a in p regnancy . F l e m i n g in his w o r k in 
Ibadan f o u n d that malar ia was a c o m m o n cause of a n a e m i a 
in p r e g n a n c y [17] . S imi l a r o b s e r v a t i o n s had been noted in 
o t h e r w o r k s in A f r i c a . A rise in the p e r c e n t a g e of c a s e s of 

a n a e m i a in p r e g n a n c y in a r e a s e n d e m i c l o r m a l a r i a had 
been f o u n d by R o u g c r m o u n t , w h i l e v a n E i j k et al in the i r 
s t u d y o f K e n y a n p o p u l a t i o n f o u n d tha t m a l a r i a w a s asso-
c ia ted wi th a n a e m i a in p r i m i - a n d s e c o n d i g r a v i d a e [18 ,19) . 
T h e r e f o r e t h e u s e of m a l a r i a p r o p h y l a x i s is e x p e c t e d to 
r e d u c e t h e r isk o f a n a e m i a in p r e g n a n c y . H o w e v e r , in th is 
s tudy , u s e o f p r o p h y l a c t i c d a r a p r i m w a s no t f o u n d to re-
d u c e t h e r isk o f a n a e m i a . T h e w o m e n w e r e a l s o f o u n d us-
ing C h l o r o q u i n e o f t e n in the c o u r s e o f p r e g n a n c y , an indi-
ca t i on o f b e i n g i n f e c t e d w i t h m a l a r i a . T h e r i sk o f a n a e m i a 
w a s a l s o f o u n d s i g n i f i c a n t l y r e d u c e d w i t h t h e t r e a t m e n t 
fo r m a l a r i a d u r i n g p r e g n a n c y . P r o m p t t r e a t m e n t o f ma la r i a 
in p r e g n a n c y r e d u c e s t h e r isk o f d e v e l o p i n g c o m p l i c a t i o n s 
such as a n a e m i a [20 ,21 ) . 

H I V s e r o p o s i t i v i t y w a s a s s o c i a t e d w i t h an in-
c r e a s e in t h e r isk o f a n a e m i a . P r e g n a n t w o m e n w h o w e r e 
H I V n e g a t i v e had o n e - t h i rd r e d u c t i o n in t h e r i sk o f a n a e -
mia c o m p a r e d wi th t h o s e w h o a r e H I V p o s i t i v e . T h i s is in 
c o n s o n a n c e wi th t h e f i n d i n g s o f R a m m o n e t al in A b i d j a n 
and M e d a N . etal in B u r k i n a F a s o w h o a l s o d e m o n s t r a t e d 
s imilar f ind ings [22,24) . 

In s u m m a r y , t h e a d v e r s e r i sk f a c t o r s f o r a n a e m i a 
in p r e g n a n c y a r e n o n - u s e o f i ron a n d f o l a t e s u p p l e m e n t s , 
ma la r i a p a r a s i t a e m i a a n d H I V s e r o p o s i t i v i t y . R o u t i n e vol-
u n t a r y c o u n s e l i n g a n d t e s t i n g ( V C T ) f o r H I V h a s b e c o m e 
necessa ry at p r i m a r y c a r e l eve l in v i e w o f t h e g r o w i n g H I V 
se ro-pos i t iv i ty a m o n g p r e g n a n t w o m e n . T r a i n i n g o f heal th 
w o r k e r s on V C T a n d p r o v i s i o n o f V C T a n d a n t i r e t r o v i r a l 
d r u g s at p r i m a r y c a r e l eve l b e c o m e s n e c e s s a r y t o r e d u c e 
m o t h e r to chi ld t r a n s m i s s i o n o f H I V i n f e c t i o n in p r e g n a n c y . 
A l imi ta t ion of th i s s t u d y is tha t H I V s e r o s t a t u s w a s de t e r -
m i n e d b y m e a n s o f a s c r e e n i n g t e s t . A l t h o u g h t h e 
spec i f i c i t y a n d s ens i t i v i t y o f t h e tes t ki t is h i g h a n d the re -
f o r e the r e su l t o f t h e test a r e r e l i a b l e , s t u d i e s e m p l o y i n g 
c o n f i r m a t o r y tes ts to d e t e r m i n e H I V s e r o s t a t u s a r e r e c o i l 
m e n d e d in f u r t h e r s tud ies . A f u r t h e r l i m i t a t i o n o f th is s tudy 
is that t h e ro le o f d ie t in t h e d e v e l o p m e n t o f a n a e m i a w a s 
not e x a m i n e d in th i s s tudy . T h e d i e t a r y h i s t o r y o f t hese 
w o m e n w a s not d e t e r m i n e d t h u s t h e r e l a t i o n s h i p b e t w e e n 
t e nu t r i t i ona l s t a tu s o f t h e w o m e n a n d a n a e m i a c a n n o t be 
s tud ied . A l s o the m a l a r i a d e n s i t y w a s no t d e t e r m i n e d . Thus 
a s s o c i a t i o n b e t w e e n the d e g r e e o f a n a e m i a a n d malar ia 
d e n s i t y w a s not q u a n t i f i e d 
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