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O s t e o m a l a c i a  is a n u t r i t i o n a l  de f i c i ency  d i sease  t h a t  m i g h t  a f fec t  
p r e g n a n t  and  l a c t a t i n g  women .  

N u t r i t i o n a l  s u r v e y s  on  o s t e o m a l a c i a  h a v e  no t  b e e n  c o n d u c t e d  in  Egyp t .  
A s t u d y  p r e v i o u s l y  c o n d u c t e d  b y  Abd El Fattah et  al.  1974 on n u r s i n g  
m o t h e r s  s h o w e d  a p o o r  d i e t a r y  p a t t e r n  c h a r a c t e r i z e d  b y  a l ow i n t a k e  of 
m i l k  a n d  m i l k  p r o d u c t s  a n d  lack  o r  i r r e g u l a r  i n t a k e  of  m i n e r a l  o r  v i t a m i n  
s u p p l e m e n t s  d u r i n g  the  a n t e n a t a l  care .  A d e g r e e  of  o s t e o m a l a c i a  is 
e x p e c t e d  to  b e  m e t  w i t h  a m o n g  p r e g n a n t  a n d  l a c t a t i n g  w o m e n  o f  l o w  
soc io -economic  s t a n d a r d .  

The  p r e s e n t  s t u d y  a i m e d  a t :  

1. D e s c r i b i n g  t h e  s t a t e  of n u t r i t i o n  of p r e g n a n t  m o t h e r s  w i t h  spec ia l  
e m p h a s i s  on bone  m i n e r a l i z a t i o n .  

2. F i n d i n g  ou t  t he  r e l a t i o n  b e t w e e n  social ,  e n v i r o n m e n t a l  a n d  d i e t a r y  
f ac to r s  or  o t h e r  cond i t ions  r e l e v a n t  to t h e  de f i c i en t  c a l c ium s ta te .  

Materials and methods 
This study has been conducted on 230 pregnant women of low socio- 

economic standard, attending the Material and Child Health Centre of Giza 
Governorate. The study included the following aspects: 

1. Questionnaire of the mother 

This included the following i tems: 
- P a r i t y  history, by  durat ion of pregnancy  and number  of previous preg-  

nancies. 
- Housing conditions and f requency of outdoor exposure  to sunshine. 
- Bone aches, toothaches and muscular  contractions. 
- Die tary  pat tern,  regarding the f requency of mi lk  and cheese in take  and the 

amount  used to be taken  at  a time. 
- Antena ta l  care provided in the from of supplements  (Calcium or v i tamin  D) 

and nutr i t ion education. 
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2. Clinical examination 

Each woman was examined for the presence of nutr i t ional  deficiency signs 
and her weight and height were measured. The pregravid body weight was 
calculated, WHO 1965 and the percentage age of s tandard weight for height 
was assessed, Jellie (6). 

3. Serum analysis 

Serum alkaline phosphatase, serum calcium and serum inorganic phosphate 
have been determined in a subsample randomly choosing every third woman 
with a total of 82. Serum alkaline phosphatase was estimated by using King and 
Armstrong technique (7). Serum calcium was determined by using the method of 
Baron and Bell (10). Serum inorganic phosphate was assessed by following the 
technique in King and Wootton (7). Calcium phosphorus index was calculated. 

R e s u l t s  

Mothers  we re  classif ied accord ing  to the  d u r a t i o n  of p r e g n a n c y  in to  
groups  s t a r t i ng  f rom the  4th m o n t h  as s h o w n  in  t ab l e  1. 

Tab. 1. Distr ibution of the pregnant  women according to the durat ion of 
pregnancy 

Pregnant  Months of pregnancy 
women 
n 230 3rd 4th 5th 6th 7th 8th 9th 

Number  5 24 40 35 45 60 25 
% 2 10 17 15 19 26 U 

P a r i t y :  Mothers  w i t h  low p a r i t y  1, 2, 3 a n d  4 accoun ted  for  68 ~ of the  
g roup  a n d  those w i t h  h igh  p a r i t y  5 �9 w e r e  14 ~ 18 0/0 were  p r i m i g r a v i da ,  
t ab le  2. 

Tab. 2. Distribution of mothers according to par i ty  

Women Pr imi-  Pari ty  
n 230 gravida 1 2 3 4 5+  

Number 41 64 36 27 27 32 
% 18 28 16 12 12 14 

Housing conditions: It  was found that 72 % of the examined women were 
inhabi t ing sunny houses and 75 % of the group were exposed to sunshine during 
outdoor activities. 

Compla in t :  70 ~ of w o m e n  c o m p l a i n e d  f rom low backache, 37, 13 a nd  
2 % compla ined  f rom bone  aches in  lower  l imbs,  pelvis  a n d  r ibs  respec-  
t ively.  Toothache  was  p r e s e n t  i n  29 ~ and  musc le  con t r ac t ion  were  
m e n t i o n e d  b y  49 ~ 

A n t e n a t a l  care:  W o m e n  who a t t e n d e d  the  r e g u l a r  a n t e n a t a l  vis i ts  we re  
29 % of the  who le  group.  46 % a t t e n d e d  i r r e g u l a r l y  a n d  25 % were  
a t t e n d i n g  for  the  f i r s t  t ime. 
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M o t h e r s  p r o v i d e d  w i t h  s u p p l e m e n t s  as c a l c ium p r e p a r a t i o n ,  v i t a m i n  D 
a n d / o r  n u t r i t i o n  e d u c a t i o n  a c c o u n t e d  fo r  37 ~ 

D i e t a r y  p a t t e r n  a n d  ca l c ium i n t a k e :  

45 % of w o m e n  w e r e  f o u n d  to c o n s u m e  m i l k  da i ly ,  25 % c o n s u m e d  i t  
2-3 t imes  p e r  week ,  1 0 %  once p e r  w e e k  and  the  r e s t  2 0 %  c o n s u m e d  i t  
i n f r e q u e n t l y .  T h e  a m o u n t  of m i l k  i n t a k e  was  u sed  to be  1/4 of  a g lass  o r  less  
in  28 of  consumer s ,  x/2 g lass  in  250/0, 1 g lass  in  40~ a n d  2 g lasses  in  7~ 
T h e  a v e r a g e  a m o u n t  of  i n t a k e  of  m i l k  p e r  d a y  a m o n g  c o n s u m e r s  was  1/2 a 
g lass  (100 ml),  t a b l e  3. The  f r equency ,  a m o u n t  a n d  the  a v e r a g e  i n t a k e  of 
cheese  is also g i v e n  in  t a b l e  3. 

Tab. 3. In take  of mi lk  and cheese (women %) 

Frequency/week  Amount  "glass for  milk" 

7 2-3 1 Inf requent  1/4 I/2 1 2 
Milk 45 25 10 20 28 25 40 7 
Cheese 15 45 15 25 20 and 30 g cheese in 60 and 40% 

respectively,  average of 10 g. 

C a l c i u m  in t ake :  On  c a l c u l a t i n g  t h e  a v e r a g e  a m o u n t  of  c a l c i u m  i n t a k e  
p e r  d a y  o b t a i n e d  f r o m  bo th  m i l k  and  cheese  ( a v a i l a b l e  ca lc ium) ,  i t  was  
f o u n d  to be 200 m g  w h i c h  accoun t s  fo r  20 % o n l y  R. D. A. of  the  p r e g n a n t  
w o m e n  (4). 

N u t r i t i o n a l  s t a tu s :  

S igns  of  r i b o f l a v i n  de f ic iency ,  che i los is  and  a n g u l a r  s t o m a t i t i s  w e r e  
f o u n d  in 28 ~ of t h e  w o m e n .  

W e i g h t :  W o m e n  h a v i n g  t h e  ~ s t a n d a r d  w e i g h t  (100 +_ 10) fo r  h e i g h t  
c o n s t i t u t e d  5 1 %  of t h e  g roup .  W o m e n  h a v i n g  w e i g h t  a b o v e  the  s t a n d a r d  
w e i g h t  fo r  h e i g h t  ~> 110 + c o n s t i t u t e d  40 ~ a n d  9 ~ h a d  w e i g h t s  l o w e r  
t h a n  the  s t a n d a r d  w e i g h t  for  h e i g h t  < 90, t a b l e  4. 

Tab. 4. Weight /s tandard  weight  for height  

Women Low weight  S tandard  Overweight  
230 7 0 -  8 0 -  110 __- 10 1 1 0 -  120 + 
Number  5 16 118 20 71 

% 2 7 51 9 31 

*) Pregravid  body weight  was calculated as given in W.H.O. 1965. 

B i o c h e m i c a l  a s se s smen t :  

S e r u m  a l k a l i n e  p h o s p h a t a s e :  T h e  m e a n  v a l u e  of  t he  s e r u m  a l k a l i n e  
p h o s p h a t a s e  w a s  10 A.S.  u n i t s / d l  _+ 8 ( n o r m a l  v a l u e s  3-14 uni ts) .  A b n o r -  
m a l  h igh  l eve l s  s t a r t e d  to a p p e a r  d u r i n g  the  6th m o n t h  of p r e g n a n c y  
o n w a r d s  a n d  w e r e  f o u n d  to a f fec t  18 % of  t he  w h o l e  g r o u p  t ab l e s  4 a n d  5. 

S e r u m  c a l c i u m  (Ca), s e r u m  p h o s p h o r u s  (P) a n d  Ca  X P i n d e x :  The  
m e a n  s e r u m  c a l c i u m  was  8.9 m g / d l  __+_ 2.5, a n d  s e r u m  p h o s p h o r u s  
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4.2 m g / d l  _ 1. The  Ca X P i n d e x  was  36 _+ 12.7, as  s h o w n  in t a b l e  4. 
A b n o r m a l  l ow v a l u e s  s t a r t e d  to a p p e a r  d u r i n g  the  5th  m o n t h  of p r e g n a n c y  
o n w a r d s .  These  w e r e  f o u n d  in 4 8 %  of  t he  g r o u p  for  ca lc ium,  7 % for  
p h o s p h o r u s  a n d  12 % for  Ca X P index .  T h e  n u m b e r  a n d  p e r c e n t a g e  of  t he  
a f f e c t e d  w o m e n  b y  m o n t h  of  p r e g n a n c y  a re  g i v e n  in  t a b l e  5. 

Tab. 5. Serum alkal ine  phosphatase,  calcium, phosphorus and calcium phosphorus 
Index,  n = 82 

Alkal ine  Calcium Phosphorus  Ca X P index 
A.S. Units  mg/dl  mg/dl  

Mean 10 8.9 4.2 36 
+- 8 2,5 1 12.7 

Tab. 6. Number  and % of women with  biochemical abnormal i t ies  during 
pregnancy  

Preg-  No. of Alka  phosph. Calcium Phosphorus C a X P i n d e x  
nancy > 14 A.S. < 8.5 mg/dl < 3 mg/dl < 25 

Units/dl 

months women No. % No. e/o No. % No. e/e 

3 2 . . . . . . . .  

4 7 . . . . . . . .  

5 13 - - 6 46 2 15 3 23 

6 12 2 16 7 58 - - 1 8 

7 17 6 35 i i  65 2 12 4 23.5 

8 18 3 15 8 44 - - I 5.5 

9 12 4 33 7 58 2 17 1 8 

Total  82 15 18 39 48 6 7 10 12 

D i s c u s s i o n  

Resu l t s  o b t a i n e d  f r o m  th i s  s t u d y  s h o w e d  t h a t  t he  n u t r i t i o n a l  s t a t u s  of  
a c o n s i d e r a b l e  n u m b e r  of w o m e n  was  u n s a t i s f a c t o r y .  This  was  e v i d e n c e d  
b y  the  p r e s e n c e  of r i b o f l a v i n  d e f i c i e n c y  s igns  in  28 %,  l ow w e i g h t  fo r  
h e i g h t  in  9 % a n d  o v e r w e i g h t  in  40 %.  A c o n s i d e r a b l e  n u m b e r  w e r e  
s u f f e r i n g  f r o m  b o n e a c h e  in  one  o r  m o r e  s i tes  a n d  t o o t h a c h e  d e n o t i n g  a 
de f i c i en t  s t a t e  of bone  m i n e r a l i z a t i o n .  H a l f  of t he  w o m e n  h a d  m u s c u l a r  
c o n t r a c t i o n s  c h a r a c t e r i s t i c  of h y p o c a l c a e m i a .  A b n o r m a l  h igh  v a l u e s  of 
s e r u m  a l k a l i n e  p h o s p h a t a s e  a n d  low v a l u e s  of  s e r u m  ca lc ium,  p h o s p h o r u s  
a n d  Ca X P i n d e x  w e r e  f o u n d  in  a c o n s i d e r a b l e  n u m b e r  of the  group .  
These  b i o c h e m i c a l  changes  d e n o t i n g  a s t a t e  of de f i c i en t  bone  m i n e r a l i -  
za t ion  a s soc i a t ed  w i t h  an  os teob las t i c  a c t i v i t y  a r e  s i m i l a r  to t h a t  f o u n d  in  
i n f a n t i l e  r icke ts .  D i e t a r y  p a t t e r n  s h o w e d  a l ow i n t a k e  of a v a i l a b l e  c a l i u m  
due  to  l a c k  or  de f i c i en t  i n t a k e  of m i l k  and  m i l k  p roduc t s .  S u p p l e m e n t s  a n d  
n u t r i t i o n  e d u c a t i o n  d u r i n g  the  a n t e n a t a l  c a r e  w e r e  l a c k i n g  o r  p o o r l y  
p r o v i d e d .  Reinhold  (1971) r e p o r t e d  t h a t  t he  h i g h  p h y t a t e  c on t e n t  of 
I r a n i a n  b r e a d  in  r u r a l  a r e a s  p o s s i b l y  l e a d  to n u t r i t i o n a l  o s t eoma lac i a .  
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A g a i n  Re inho ld  (1972) a t t r i b u t e d  the  d i s t u r b a n c e  of ca lc ium m e t a b o l i s m  in  
I n d i a n  a n d  P a k i s t a n i  i m m i g r a n t s  to the  h igh  i n t a k e  of phy t a t e s  r e su l t i ng  
f rom ea t ing  chapati .  S imi l a r ly ,  E g y p t i a n  b r e a d  (Eish ba lady)  p r e p a r e d  
f rom h igh  ex t r ac t ed  whea t  f lour  (85-93 ~ extract ion) ,  f o r m i n g  the  m a i n  
s taple  diet  of E g y p t i a n  popu la t i on  m i g h t  be  an  i m p o r t a n t  c o n t r i b u t i n g  
factor  i n  the  p r e sen t  s tudy.  Exposure  of w o m e n  to s u n s h i n e  was  no t  a 
p r o b l e m  and  d e p r i v a t i o n  f rom s u n s h i n e  did no t  exist.  A h igh  p a r i t y  did 
no t  show to c o n t r i b u t e  in  the  p r e sen t  s tudy,  h o w e v e r  a shor t  i n t e r - p r e g -  
n a n c y  spacing  mi gh t  poss ib ly  con t r ibu te .  There fo re  i t  could be suggested  
t ha t  the  s ta te  of os teomalac ia  me t  w i t h  in  the  p re sen t  s t udy  could be 
m a i n l y  a t t r i b u t e d  to the  poor  d i e t a ry  p a t t e r n  a nd  lack or def ic ien t  i n t ake  
of supp lemen t s .  Such  a s tate  of subc l in ica l  os teomalac ia  m i g h t  e xp l a i n  the  
h igh  p r e v a l e n c e  of r ickets  a m o n g  E g y p t i a n  i n f a n t s  a nd  y o u n g  ch i l d r en  of 
low socioeconomic s t a n d a r d  13~ A b d  El  Fa t fah  a nd  El Ra]ie (2), a nd  
14 % Badran  et al. (3). A m o t h e r  w i th  poor bone  m i n e r a l i z a t i o n  is expected  
to de l ive r  a b a b y  wi th  poor ly  mine ra l i z ed  bones  and  l iab le  to develop  
r ickets  ea r ly  in  life. 

Suvamary 

230 pregnant  women of low socio-economic standard were studied regarding 
the nutr i t ional  status and state of calcium and bone mineralization, social, 
environmental ,  dietary and biological factors of the women were also in-  
vestigated to determine their possible role in such state. Results revealed a low 
nutr i t ional  status associated with biochemical abnormali ty denoting an im- 
paired calcium state and defective bone mineralization. 

The low intake of available calcium and lack or inefficient supplements are 
suggested to be the main  factors in causing the low state of calcium. 
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