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I. INTRODUCTION 

Knowledge of  1  eve1 s  and c o r r e l  ates of  i n f a n t  and c h i  l d  mor ta l  i t y  i s  

impor tan t  f n  t h e  fo rmu la t i on  o f  programs t o  improve t h e  s u r v i v a l  and h e a l t h  

o f  c h i l d r e n ,  as we l l  as f o r  t h e  eva lua t i on  of  t h e  i n t e r v e n t i o n  p o l i c i e s .  

Un fo r tuna te l y ,  such in fo rmat ion  i s  f a r  from complete f o r  many l e s s  developed 

coun t r i es .  There are  several reasons f o r  t h i s  , i n c l  udi  ng unavai 1  abi  1  i t y  of 

r e l i a b l e  da ta  as w e l l  as f a i l u r e  t o  f u l l y  e x p l o i t  t h e  e x f s t i n g  data. I n  

recent  years,  several  LDC's have c a r r i e d  ou t  na t i ona l  surveys i n  co l l abo ra -  

t i o n  w i t h  t h e  World F e r t i l i t y  Survey (WFS). Experience i n d i c a t e s  t h a t  t h e  

WFS data  can y i e l d  usefu l  i n f o r m a t i o n  on t h e  l e v e l s ,  t ime  t rends ,  and 

co-var ia tes  o f  i n f a n t  and c h i l d  m o r t a l i t y  ( M a r t i n  e t .  a l .  1983; Suchindran 

and Ad1 akha 1981). Dur ing t h e  past  t h r e e  years,  t h e  authors have made .- 
d e t a i l e d  separate analyses o f  i n f a n t  and c h i l d  m o r t a l i t y  based on the  WFS 

data  f o r  f o u r  midd le  eastern coun t r i es ,  Jordan ( S u l l i v a n  e t .  a l .  1981), 

Egypt (Adlakha e t .  a l .  1983), Tun is ia  (Suchindran and Adlakha 1984), and 

Yemen Arab Republ i c  (Suchi ndran and Ad1 akha 1984a) , h e r e a f t e r  re fe r red  t o  

as Yemen. I n  t h i s  paper, we present  r e s u l t s  on l e v e l s ,  t ime t rends,  and 

demographic and soc i  o-economic co-var i  a tes  o f  i n f a n t  mor ta l  i t y  (probabi 1  i t y  

o f  dy ing  from b i r t h  t o  age 1) and c h i l d  m o r t a l i t y  ( a r o b a b i l i t y  o f  dy ing  

from age 1 t o  5 )  f o r  these four  coun t r i es .  

A rev iew o f  l i t e r a t u r e  suggests t h a t  a  wide v a r i e t y  o f  f ac to rs ;  

gene t i c  (e.g. b i r t h  weight ,  b i r t h  de fec ts ) ,  de~nographic (e.g. mother 's  

age, b i r t h  o rder ) ,  and socio-economic (e.g. f ac to rs  r e l a t i n g  t o  parenta l  

background, community, n u t r i t i o n ,  access t o  and u t i  1  i z a t i o n  o f  h e a l t h  

f a c i l i t i e s ,  etc.)  a r e  r e l a t e d  t o  i n f a n t  and c h i l d  m o r t a l i t y .  However, 
,' 

i n f o r m a t i o n  i n  t h e  World F e r t i l i t y  Surveys i s  1  i m i t e d  t o  demographic 

c h a r a c t e r i s t i c s  and c e r t a i  n  socio-economi c  c h a r a c t e r i  s t i c s .  Thus, t he  

co -va r ia te  model s tud ied  i n  t h i s  paper i s  1 i m i t e d  t o  t h e  i tems a v a i l a b l e  



i n  these  surveys.  For  a1 1  four  c o u n t r i e s  t h e  v a r i a b l e s  examined i n c l u d e  

t h e  f o l l o w i n g :  age of  t h e  mother a t  c h i l d b i r t h ,  o rde r  o f  b i r t h ,  p reced ing  

b i r t h  i n t e r v a l ,  whether p rev ious  i n f a n t  d i ed ,  mother ' s  educa t ion ,  f a t h e r ' s  

educa t ion ,  f a t h e r ' s  occupat ion ,  mother ' s  r u r a l - u r b a n  res idence ,  and 

mother ' s  work i  ng s t a t u s  s i n c e  mar r iage .  I n  a d d i t i o n  t o  t hese  v a r i a b l e s ,  

1  i m i  t e d  i n f o r m a t i o n  on d u r a t i o n  o f  b r e a s t f e e d i n g  i s  a1 so a v a i l  ab le  i n  

these  surveys and i s  ana lyzed  t o  s tudy  t h e  e f f e c t  o f  b r e a s t f e e d i n g  on 

m o r t a l i t y  o f  c h i l d r e n .  A n a l y s i s  o f  b r e a s t f e e d i n g  d a t a  i s ,  however, 

c a r r i e d  ou t  s e p a r a t e l y  because severa l  aspects  of t h e  da ta ,  as d iscussed 

l a t e r ,  l i m i t  t h e i r  s u i t a b i l i t y .  A b r i e f  d i s c u s s i o n  on t h e  re levance  o f  

t h e  f a c t o r s  i n c l u d e d  i n  t h e  model f o l l ows .  ._ - 
Demographic f a c t o r s ,  which a r e  b i o l o g i c a l  a t t r i b u t e s  o f  b i r t h ,  a r e  

found t o  i n f l u e n c e  t h e  r i s k  o f  i n f a n t  death p a r t i c u l a r l y  i n  e a r l y  i n f a n c y .  

Age o f  mother a t  t h e  t i m e  o f  c h i l d  b i r t h ,  b i r t h  o r d e r ,  and b i r t h  i n t e r v a l  

a re  t h e  demographic f a c t o r s  most commonly analyzed and a r e  i n c l u d e d  i n  

ou r  model. Wi th  respec t  t o  age o f  t h e  mother,  p rev ious  s t u d i e s  i n d i c a t e  

t h a t  t h e  r i s k  o f  m o r t a l i t y  d u r i n g  t h e  f i r s t  yea r  o f  l i f e  o f  i n f a n t s  bo rn  

t o  very  young mothers i s  s u b s t a n t i a l l y  h i g h e r  and g r a d u a l l y  decreases t o  

reach a  minimum f o r  women 2 5  t o  30 years  o l d ,  and t h e r e a f t e r  r i s e s  aga in  

(U.N. 1954, Suchindran and Adlakha 1981, Devanzo e t .  a1 . 1983).  Wi th  

rega rd  t o  b i r t h  i n t e r v a l ,  s h o r t  i n t e r v a l  between b i r t h s  i s  found t o  be 

assoc ia ted  w i t h  h i g h e r  r i s k  o f  mo r ta l  i t y  ( H o b c r a f t  e t .  a1 . 1983).  I n  t h e  

case o f  b i r t h  o r d e r ,  f i  r s t  b i r t h s  and h i g h e r  b i r t h  o r d e r  b i r t h s  exper ience  

h i g h e r  m o r t a l i t y .  



Prev ious  l i t e r a t u r e  suggests t h a t  a s s o c i a t i o n s  o f  demographic f a c t o r s  

a r i s e ,  i n  p a r t ,  due t o  g e s t a t i o n a l  p r e m a t u r i t y ,  l ow b i r t h  we igh ts  and 

comp l i ca t i ons  assoc ia ted  w i t h  pregnancies a t  d i f f e r e n t  ages, b i  r t h  o rde rs ,  

and f o r  b i r t h  i n t e r v a l s  (Shap i ro  e t .  a1 . 1968, Devanzo e t .  a1 . 1983); and, 

i n  p a r t ,  due t o  behav io ra l  f a c t o r s  assoc ia ted  w i t h  c h i l d  care. I n  t h e  case 

o f  b i r t h  i n t e r v a l ,  "maternal  d e p l e t i o n  syndrome" i s  o f t e n  c i t e d  as a  mechanism 

caus ing d e l e t e r i o u s  e f f e c t s  on i n f a n t  and c h i l d  s u r v i v a l .  A mother w i t h  

repeated pregnancies and e s p e c i a l l y  a t  s h o r t  i n t e r v a l s  does no t  have 

s u f f i c i e n t  t i m e  f o r  r ecove ry  bo th  p h y s i c a l l y  and n u t r i t i o n a l l y ,  and i s  more 

l i k e l y  t o  have pregnancy l osses  and lower  b i r t h  we igh t  babies.  A lso ,  b i r t h  

i n t e r v a l  may be viewed as a  measure o f  t h e  amount o f  pressure on t h e  mother 

f o r  t h e  c a r e  o f  c h i l d r e n .  When i n t e r v a l  between b i r t h s  i s  s h o r t ,  t h e r e  

w i l l  be two very  young c h i l d r e n  i n  t h e  household w i t h  s i m i l a r  demands which 

w i l l  cause severe p ressure  on t h e  mother  r espons ib l e  f o r  t h e i r  ca re .  

S i m i l a r l y ,  t h e  r e l a t i o n  o f  t h e  age o f  t h e  mother w i t h  i n f a n t  m o r t a l i t y  may 

a l s o  be viewed i n  terms o f  her  a b i l i t y  t o  p r o v i d e  necessary c a r e  f o r  t h e  

c h i l d  a f t e r  b i r t h .  Young mothers,  hav ing  l i t t l e  exper ience  i n  c h i l d r e a r i n g  

may be less capable of p r o v i d i n g  t h e  necessary c a r e  f o r  t h e i r  c h i l d r e n  

which may r e s u l t  i n  h i g h e r  m o r t a l i t y  of t h e i r  i n f a n t s .  

I n  a d d i t i o n  t o  t h e  demographic f a c t o r s  desc r i bed  above, p rev ious  s t u d i e s  

i n d i c a t e  t h a t  w i t h i n  a  f a m i l y ,  deaths o f  i n f a n t s  a r e  c o r r e l a t e d  (Chase 1964, 

Adlakha 1970, Suchindran and Adlakha 1981). T h i s  c o r r e l a t i o n  among deaths 

o f  c h i l d r e n  i n  a  f a m i l y  perhaps r e s u l t s  because t h e  c h i l d r e n  share  t h e  same 

environment.  A l so ,  mothers g r i e f  f o r  t h e  dea th  o f  a  c h i l d  may have adverse 

'-. ' e f f e c t s  on t h e  s u r v i v a l  o f  t h e  nex t  c h i l d  (DeSweemer 1984). As a  r e s u l t  o f  

these  f i n d i n g s ,  we have i nc l uded  t h i s  v a r i a b l e  i n  our  model. 



With r espec t  t o  socio-economic f a c t o r s ,  i t  i s  we1 1  recogn ized  i n  

l i t e r a t u r e  t h a t  i n  any p o p u l a t i o n  t h e  I nc i dence  of  m o r t a l i t y  v a r i e s  between 

d i f f e r e n t  s o c i a l  and economic s t r a t a .  Among t h e  v a r i o u s  socio-economic 

f a c t o r s  p a r e n t a l  educa t ion ,  e s p e c i a l l y  mo the r ' s  educa t ion ,  has been 

i d e n t i f i e d  as t h e  most i m p o r t a n t  f a c t o r  i n f l u e n c i n g  i n f a n t  and c h i l d  

m o r t a l  i t y  ( M a r t i n  e t .  a1 . 1983; Cal d w e l l  , 1979) . Accord ing  t o  Cal dwe l l ,  

i n c reased  e d u c a t i o n  s t r eng thens  t h e  mo the r ' s  r o l e  i n  t h e  d e c i s i o n  making 

p rocess  r e s u l t i n g  i n  r e a l l o c a t i o n  o f  f a m i l y  expend i t u res  from o l d e r  mem- 

b e r s  t o  younger members. However, d i f f e r e n t i a l s  i n  m o r t a l i t y  by v a r i o u s  

educa t i on  c l asses  may a l s o  be t h e  r e s u l t  o f  d i f f e r e n t i a l s  i n  economic 

means f o r  p r o v i d i n g  necessary  med ica l  and n u t r i t i o n a l  c a r e  o f  i n f a n t s ,  

as w i l l  access t o  t h e  f a c t o r s  t h a t  enab le  them t o  l e a r n  more about new 
.- 

i deas  i n  c h i l d  c a r e  which may be c r u c i a l  t o  t h e  s u r i i v a l  o f  t h e i r  c h i l d r e n .  

Our model r ep resen t s  b o t h  mo the r ' s  educa t i on  and f a t h e r ' s  educa t jon ,  as 

we1 1  as an a d d i t i o n a l  s t a t u s  v a r i a b l e  p e r t a i n i n g  t o  f a t h e r ' s  occupa t ion .  

The model a l s o  i n c l u d e s  a  r es i dence  v a r i a b l e  c a t e g o r i z e d  as r u r a l  o r  

urban res idence ,  s i n c e  m o r t a l  i t y  i s  found t o  va r y  between r e s i d e n t ' a l  

s e t t i n g s ,  which perhaps r e f l e c t s  d i f f e r e n c e s  i n  t h e  env i ronmenta l  f a c t o r s  

and i n  va l ues  and p r a c t i c e s  i n  c h i l d  ca re .  A v a r i a b l e  p e r t a i n i n g  t o  

mothers  work ing  s t a t u s  i n  terms of  whether she eve r  worked o r  never  

worked a f t e r  m a r r i a g e  i s  i n c l u d e d  t o  i n v e s t i g a t e  whether  t h e  m o t h e r ' s  

p a r t i c i p a t i o n  i n  work o u t s i d e  t h e  home has any adverse e f f e c t  on t h e  

.mor ta l  i t y  o f  h e r  c h i l d r e n .  



11, DATA AND EVALUATION 

The d a t a  used i n  t h i s  s t udy  a r e  drawn f rom t h e  i n d i v i d u a l  women's 

q u e s t i o n n a i r e  o f  t h e  1976 Jordan F e r t i l i t y  Survey, t h e  1978 T u n i s i a  

F e r t  il i t y  Survey, t h e  1980 Egypt F e r t i  1  i t y  Survey, and t h e  1979 Ye!nen 

F e r t i l i t y  Survey c a r r i e d  o u t  by t h e  n a t i o n a l  s t a t i s t i c a l  o r g a n i z a t i o n s  

i n  c o l l a b o r a t i o n  w i t h  t h e  WFS. The i n f o r m a t i o n  on i n f a n t  and c h i l d  

m o r t a l i t y  i n  these surveys was ob ta i ned  as a  p a r t  o f  b i r t h l p r e g n a n c y  

h i s t o r y  f o r  ever -mar r ied  women 15 t o  49 years  o f  age. For  each r e p o r t e d  

b i r t h ,  i n f o r m a t i o n  was ob ta i ned  on t h e  d a t e  o f  b i r t h ,  sex,  s u r v i v a l  

s t a t u s ,  and i f  a p p r o p r i a t e ,  age a t  death.  

A  l i m i t e d  e v a l u a t i o n  o f  q u a l i t y  o f  these  d a t a  was under taken by 

app l y i ng  va r i ous  t e s t s ,  which i n c l u d e d  t h e  a n a l y s i s  o f  ( 1 )  sex r a t i o  

a t  b i r t h ,  ( 2 )  age d i s t r i b u t i o n  o f  dea ths  and proport-Ton o f  unknown age 

deaths and ( 3 )  t r u n c a t i o n  b i a s  ( f o r  d e t a i l s  on t hese  t e s t s  see 

S u l l i v a n  e t .  a1 . 1981; Adlakha e t .  a1 . 1983). These t e s t s  i n d i c a t e d  

c e r t a i n  d e f i c i e n c i e s  i n  t h e s e  data.  Those r e l e v a n t  t o  t h i s  s t u d y  a r e  

b r i e f l y  summarized. 

F i r s t ,  t h e r e  was c l e a r  ev idence t h a t  i n f o r m a t i o n  on age a t  dea th  

s u f f e r e d  from a g e  m i  s r e p o r t i  ng e r r o r s ,  especi  a1 ly, r e p o r t i  ng o f  some 

- i n f a n t  dea ths  as dea ths  a t  12 completed months (dea ths  were heaped a t  

12 months o f  age) .  Th i s  n e t  t r a n s f e r  o f  i n f a n t  deaths t o  age one 

appeared t o  p r o g r e s s i v e l y  i n c r e a s e  w i t h  t h e  t i m e  p r i o r  t o  t h e  survey.  

A  s imp le  procedure suggested by Goldman ( e t .  a l .  1980) which i n v o l v e s  

r e a s s i g n i n g  o f  h a l f  o f  t h e  dea ths  a t  12 months back i n t o  i n f a n c y  was 

used t o  c o r r e c t  t h i s  problem. The procedure appeared t o  work we1 1  

f o r  Jordan,  Egypt ,  and Yemen; b u t  d i d  n o t  appear t o  be s a t i s f a c t o r y  

i n  t h e  case o f  T u n i s i a .  



Second, i n  t h e  case o f  T u n i s i a  and Egypt f o r  a  s i g n i f i c a n t  percentage 

o f  t o t a l  deaths, i n f o r m a t i o n  on age a t  dea th  was m iss ing1  (10% i n  Egypt,  

5% i n  T u n i s i a )  and percentage f i g u r e s  were g e n e r a l l y  h i g h e r  f o r  t h e  past. 

b i r t h  cohor ts .  No adjustment  was made t o  c o r r e c t  t h i s  problem. Thus 

r a t e s  presented i n  t h i s  r e p o r t  f o r  these  two c o u n t r i e s  a r e  t o  a  c e r t a i n  

e x t e n t  under-est imated and a n a l y s i s  o f  c o - v a r i a t e s  i s  s u b j e c t  t o  t h e  

v a r i a t i o n  i n  t h e  p r o p o r t i o n  o f  unknown age deaths by c o - v a r i a t e s  

ca tego r i es .  

T h i r d ,  t h e  b i r t h  h i s t o r y  d a t a  from World F e r t i l i t y  Surveys, as i s  

t h e  case w i t h  a l l  b i r t h  h i s t o r i e s ,  a r e  s u b j e c t  t o  t r u n c a t i o n  e f f e c t  

because r e t r o s p e c t i v e  da ta  on b i r t h s  c o l l e c t e d  f rom women 15 t o  49 yea rs  

o l d  a t  t h e  t i m e  o f  t h e  survey i s  p r o g r e s s i v e l y  t r u n c a t e d  by age o f  .- 
mother f o r  t h e  e a r l i e r  pe r i ods .  Th i s  t r u n c a t i o n  e f f e c t  was found t o  b i a s  

p o s i t i v e l y  t h e  es t imates  of i n f a n t  m o r t a l i t y  r a t e s  f o r  p e r i o d ' s  p r i o r  t o  

1960. F u r t h e r ,  f o r  t h e  s tudy  o f  d i f f e r e n t i a l s ,  i f  a1 1  da ta  on b i r t h s  a r e  

used, t h i s  t r u n c a t i o n  e f f e c t  cou ld  r e s u l t  i n  spu r i ous  a s s o c i a t i o n s  f o r  

t h e  t ype  o f  v a r i a b l e s  used i n  t h i s  s tudy,  such as age o f  mother and 

o rde r  o f  b i  r t h .  

Because o f  these  d a t a  problems which p r o g r e s s i v e l y  inc reased  w i t h  

t ime  p r i o r  t o  t h e  surveys ,  i t  was cons idered  d e s i r a b l e  t o  c a r r y  o u t  

c o - v a r i a t e  a n a l y s i s  w i t h  b i r t h s  l i m i t e d  t o  t h e  10 y e a r  p e r i o d  p r i o r  t o  

t h e  survey and t h e  a n a l y s i s  o f  t r e n d s  g e n e r a l l y  f o r  t h e  20 y e a r  per iod .  

These c u t  o f f s  o n l y  m in im ize  t h e  e f f e c t  o f  these problems and t hus  some 

c a u t i o n  should be exe rc i sed  i n  t h e  i n t e r p r e t a t i o n  of t h e  r e s u l t s  pre- 

sented i n  t h i s  paper. 

l ~ l s o  f o r  Yemen, f o r  1% o f  dead c h i l d r e n ,  i n f o r m a t i o n  on age a t  dea th  
was no t  a v a i l  b l  e. 
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IEI. LEVELS AND TRENDS AND SEX DIFFERENTIALS 

To p r o v i d e  an i d e a  on l e v e l s  and t r e n d s  o f  i n f a n t  and c h i l d  m o r t a l  i t y  

we p r o v i d e  some d a t a  f o r  each o f  t h e  f o u r  c o u n t r i e s  i n  T a b l e s  1 and 2. 

T a b l e  1 shows i n f a n t  m o r t a l i t y  r a t e s  by  sex and f o u r  f i v e - y e a r  b i r t h  

c o h o r t s  r e p r e s e n t i n g  an approx ima te  20  y e a r  p e r i o d  p r e c e d i n g  t h e  s u r v e y s  

i n  t h e  f o u r  c o u n t r i e s .  I n  t h e  i n t e r p r e t a t i o n  of  t h e s e  r a t e s  problems w i t h  

q u a l i t y  o f  t h e  d a t a ,  e s p e c i a l l y  r e l a t e d  t o  age m i s - r e p o r t i  ng o f  dea ths  

and m i s s i n g  i n f o r m a t i o n  on t h e  age a t  d e a t h  s h o u l d  be k e p t  i n  mind.  As 

s t a t e d  i n  S e c t i o n  11, some ad jus tmen ts ,  b y  r e a s s i g n i n g  dea ths  a t  1 2  

comple ted months back i n t o  i n f a n c y ,  were made t o  t h e s e  d a t a .  A l t e r -  

n a t i v e  e s t i m a t e s  o f  i n f a n t  m o r t a l i t y  r a t e s  f o r  each c o u n t r y  were made by 

f i r s t  e s t i m a t i n g  m o r t a l  i t y  r a t e  up t o  age 2  wh ich  was t h e n  c o n v e r t e d  

i n t o  i n f a n t  m o r t a l i t y  r a t e  by u s i n g  t h e  Coale-Demeny-(1967) model l i f e  

t a b l e s .  F o r  Jo rdan ,  Yemen, and Egypt ,  t w o  s e t s  o f  e s t i m a t e s  were i n  

c l o s e  agreement w i t h  each o t h e r  and p r o v i d e d  a  s i m i  l a r  p a t t e r n  o f  t i m e  

t r e n d .  However, f o r  T u n i s i a '  two  s e t s  were n o t  v e r y  c l o s e ,  and t h e  i n f a n t  

m o r t a l i t y  r a t e s  based o n  2 -year  m o r t a l i t y  r a t e s  ( S e t  I 1  i n  T a b l e  1 )  

p r o v i d e d  a  more r e g u l a r  p a t t e r n  o f  t i m e  t r e n d  t h a n  r a t e s  based on r e p o r t e d  

b i  r t h s  and i n f a n t  dea ths  ( S e t  I i n  T a b l e  1). For  T u n i s i a  i n  T a b l e  1, 

t h e r e f o r e ,  we have shown b o t h  s e t s  o f  i n f a n t  m o r t a l i t y  r a t e s .  I n  a d d i t i o n  

t o  aye m i  s - r e p o r t i  ng problems, t h e  d a t a  f o r  T u n i s i a  and Egypt s u f f e r e d  

f rom m i s s i n g  i n f o r m a t i o n  on age a t  dea th .  These unknown age dea ths  were 

exc luded  f r o m  t h e  a n a l y s i s  and t h u s  r a t e s  may have n e g a t i v e  b i a s  i n  them 

i n  t h e  sense t h a t  t h e y  may b e  under -es t ima ted .  

On t h e  b a s i s  o f  a v a i l a b l e  i n f o r n l a t i o n  on l i t e r a c y  and r u r a l - u r b a n  

r e s i d e n c e , l  t h e  f o u r  c o u n t r i e s  i n  te rms  of  deve lopment  may b e  ranked as 

l ~ e r c e n t  o f  male  and fema le  l i t e r a t e  and p e r c e n t  o f  p o p u l a t i o n  c l a s s i f i e d  
as  u r b a n  were r e s p e c t i v e l y ,  80%, 50%, 59% i n  J o r d a n  (1979) ;  66%, 39%, 
52% i n  T u n i s i a  (1980) ;  57%, 2 3 ,  n % f n  Egypt (1979) ;  26%, 2%, 11% i n  
Yemen (1975) .  



f o l l o w s :  Jordan,  T u n i s i a ,  Egypt ,  and Yemen. I n  terms of t h e  l e v e l  o f  i n f a n t  

m o r t a l i t y ,  t h e  rank ing  i s  e x a c t l y  t h e  same. For t h e  most r ecen t  t i m e  p e r i o d ,  

around mid t o  l a t e  7 0 1 s ,  t h e  I M R  was 69 i n  Jordan, 74 i n  Tun i s i a ,  142 i n  

Egypt,  and 156 i n  Yemen (Tab le  1 ) .  T h i s  t ype  o f  p a t t e r n  e x i s t e d  th roughout  

t h e  1960 's  and mid  t o  l a t e  70 's .  D u r i n g  t h e  p e r i o d  o f  about 15 t o  20 yea rs  

p r i o r  t o  t h e  surveys, a l l  count;ies exper ienced a  d e c l i n e  i n  t h e  I M R .  However, 

magni tude  o f  t h e  d e c l i n e  v a r i  ed between c o u n t r i e s ,  t h e  p r o p o r t i o n a t e  d e c l i n e  

was s l i g h t  i n  Egypt ( l l Z ) ,  modera te ly  l a r g e  i n  T u n i s i a  (24%),  and s u b s t a n t i a l l y  

g r e a t e r  i n  Jordan (43%) and Yemen (39%). 

The es t imated  c h i l d  m o r t a l i t y  r a t e s  i r f  Tab le  2 e s s e n t i a l l y  show a  p a t t e r n  

o f  d i f f e r e n c e s  among c o u n t r i e s  which i s  s i m i l a r  t o  t h a t  shown by t h e  I M R .  

S u b s t a n t i a l  d e c l i n e s  i n  c h i 1  d  mor ta l  i t y  a r e  c l e a r l y  e v i d e n t  ._ f o r  each coun t r y .  

The p r o p o r t i o n a t e  d e c l i n e  i n  c h i l d  m o r t a l i t y ,  however, f o r  each coun t r y  was 

g r e a t e r  than  t h e  p r o p o r t i o n a t e  d e c l i n e  i n  t h e  I M R  f o r  t h e  comparable t ime  

per iod .  Th i s  f i n d i n g  i s  c o n s i s t e n t  w i t h  t h e  general  n o t i o n  t h a t  t h e  improved 

socio-economic c o n d i t i o n s ,  which have occur red  i n  these  c o u n t r i e s ,  have 

g rea te r  impact on ages more removed f rom t h e  t i m e  o f  b i r t h .  

The separa te  r a t e s  f o r  males and females show a  t ime  t r e n d  p a t t e r n  which 

i s  g e n e r a l l y  s i m i l a r  t o  t h e  r a t e s  o f  bo th  sexes combined. However, a compar- 

i s o n  o f  r a t e s  by  sex shows an impo r tan t  d i f f e r e n c e .  Wi th  respec t  t o  i n f a n t  

m o r t a l i t y  t h e  sex d i f f e r e n t i a l  i n  t h e  I M R  f o r  Jordan,  T u n i s i a ,  and Egypt a r e  

sma l l  and show no cons i s t a n t  p a t t e r n .  For  Yemen, t h e  I M R  o f  ma1 es exceeds 

t h a t  o f  females, a  p a t t e r n  common t o  most popu la t i ons .  However, w i t h  r espec t  !. 
I 

t o  c h i l  d  mor ta l  i t y  , femal e  m o r t a l  i t y  exceeds ma1 e  mor ta l  i ty  i n  a1 1  f o u r  

c o u n t r i e s .  Th is  r e v e r s e  p a t t e r n  o f  sex d i  f ferences i s  genera l  l y  observed 

i n  popu la t i ons  i n  which p re fe rence  f o r  male c h i l d r e n  e x i s t s  and i s  cons idered 

t o  suggest t h e  p o s s i b i l i t y  o f  p r e f e r e n t i a l  ca re  o f  male o f f s p r i n g .  



I V .  MULTIVARIATE ANALYSIS OF INFANT AND CHILD MORTALITY 

I n  t h i s  s e c t i o n ,  we desc r i be  t h e  n e t  e f f e c t s  of v a r i o u s  demographic 

and socio-economi c  f a c t o r s  on i n f a n t  and c h i l  dhood m o r t a l i t y .  For  each 

coun t r y ,  r e s u l t s  a re  presented s e p a r a t e l y  f o r  i n f a n t  and c h i l  d  mor ta l  i t y .  

The l o g i s t i c  r e g r e s s i o n  model, as s p e c i f i e d  below, was used t o  a s c e r t a i n  

t h e  n e t  e f f e c t s  o f  se l  ec ted  v a r i a b l e s .  

where q  i s  an age -spec i f i c  m o r t a l i t y  r a t e  

( i n f a n t  o r  c h i l  dhood), 

X i  denotes an independent v a r i a b l e ,  

B i  denotes a  reg ress ion  c o e f f i c i e n t ,  and .- 
E i s  t h e  e r r o r  term. 

The s i g n  and s tandard  e r r o r  of t h e  0 c o e f f i c i e n t s  a r e  used t o  draw 
t 

conc lus ions  about t h e  d i  r e c t i o n  and s t a t i s t i c a l  s i g n i f i c a n c e  o f  t h e  inde-  

pendent v a r i a b l e .  To p rov ide  an i n d i c a t i o n  o f  t h e  e f f e c t  o f  an independent 

v a r i a b l e  on a  m o r t a l i t y  p r o b a b i l i t y ,  we c a l c u l a t e  r e l a t i v e  r i s k s , l  r i s k  o f  

i n o r t a l i t y  be ing  i n  a  s p e c i f i e d  ca tegory  as r e l a t i v e  t o  a  b a s e l i n e  ca tegory ,  

f o r  a1 1  v a r i a b l e s  found t o  be s i g n i f i c a n t  i n  t h e  model . 

l ~ h e  r e l a t i v e  r i s k  was c a l c u l a t e d  as f o l l o w s :  F i r s t  equa t i on  ( 1 )  was 
t ransformed i n t o  t h e  form 

where a l  1  v a r i a b l e s  a r e  as d e f i n e d  i n  equa t i on  ( 1 ) .  Second, a  r e fe rence  
va lue  f o r  q  was computed a f t e r  assuming a  r e f e r e n c e  s e t  o f  va lues f o r  
t h e  independent v a r i a b l e s  (Xi ) .  T h i r d ,  a  second va lue  f o r  q  was compi led 
a f t e r  changing t h e  va lue  o f  an independent v a r i a b l e .  The r e l a t i v e  r i s k  
i s  t h e  r a t i o  o f  t h e  two q  values. A  s imp le  approx imat ion  of  r e l a t i v e  
r i s k  can be ob ta i ned  by comput ing odds r a t i o s  (see F l  i e s s ,  1973). 



I n f a n t  Mo r ta l  i t y  

Tab le  3  p resen ts  reg ress ion  r e s u l t s  f o r  i n f a n t  mo r ta l  i t y .  The da ta  

f o r  t h e  r e g r e s s i o n  model a r e  r e s t r i c t e d  t o  b i r t h s  10 years  p r i o r  t o  t h e  

survey d a t e  i n  each coun t r y .  I n  a d d i t i o n ,  i n c l u s i o n  o f  t h e  preceding b i r t h  

i n t e r v a l  and s u r v i v o r s h i p  o f  t h e  p rev ious  b i r t h  v a r i a b l e s  i n  t h e  model 

f u r t h e r  r e s t r i c t s  t h e  d a t a  s e t  t o  b i r t h s  of o r d e r  two and h i g h e r .  

Resu l t s  i n  Tab le  3  show t h a t  demographic f ac to r s  i n c l u d e d  i n  t h e  model 

show s t r o n g  s i g n i f i c a n t  ( w i t h  a  few excep t i ons )  re1 a t i o n s h i p s  w i t h  i n f a n t  

m o r t a l i t y  which a r e  g e n e r a l l y  c o n s i s t e n t  w i t h  t h e  r e s u l t s  o f  t h e  pas t  

s  t u d i  es . 
The age of t h e  mother a t  t i m e  of c h i l d  b i r t h  shows a  nega t i ve  l i n e a r  

c o e f f i c i e n t ,  which i s  s i g n i f i c a n t  i n  a l l  c o u n t r i e s  b u t  Yemen, and s i g n i f i -  .- 
c a n t  p o s i t i v e  c o e f f i c i e n t  f o r  t h e  squared term. T h i s  i n d i c a t e s  t h a t  t h e  

age e f f e c t  on i n f a n t  m a r t a l i t y  i s  n o n - l i n e a r ,  i . e .  r i s k  o f  i n f a n t  m o r t a l i t y  

i n i t i a l  l y  decreases w i t h  t h e  mother ' s  age and inc reases  a t  o l d e r  ages. The 

r e l a t i v e  r i s k s  o f  i n f a n t  m o r t a l i t y  a t  d i f f e r e n t  ages o f  mothers (Tab le  4 ) ,  

which a r e  re1 a t i v e  t o  r i s k  o f  i n f a n t  mo r ta l  i t y  o f  ' b i r t h s  t o  18 y e a r  o l d  

mothers show t h a t  i n f a n t  m o r t a l i t y  reaches t h e  l o w e s t  when mothers a re  about 

30 years  of age. For  example, i n  t h e  case o f  Jordan, r i s k  o f  i n f a n t  m o r t a l -  

i t y  f o r  b i r t h s  t o  mothers o f  age 30  i s  approx imate ly  78 percen t  of t h e  

m o r t a l i t y  r a t e  exper ienced by b i r t h s  t o  mothers o f  age 18, o r  when t h e  

mothers age inc reases  f rom 18 t o  30 ,  t h e  I M R  d e c l i n e s  by about 22 percent .  

I n  T u n i s i a  and Egypt when mothers age changes from 18 t o  30, t h e  I M R  i s  

reduced by about 42 and 35  percen t ,  r e s p e c t i v e l y .  The r e s u l t s  f o r  a l l  

t h r e e  c o u n t r i e s  show t h a t  r e l a t i v e  r i s k  r a t i o s  beg in  t o  r i s e  a f t e r  age 30  
1 

A h i g h e r  prevalence o f  unwanted b i r t h s  among 01 der  mothers may be, i n  * 
p a r t ,  as suggested i n  l i t e r a t u r e  (Devanzo, e t .  a1 . ) ,  r e s p o n s i b l e  f o r  t h i s  

r i s e  i n  t h e  I M R  a t  o l d e r  ages o f  mothers. d 



The b i r t h  o r d e r  shows a  s i g n i f i c a n t  p o s i t i v e  r e l a t i o n s h i p  t o  i n f a n t  

m o r t a l i t y ,  except  i n  Jordan where t h e  r e l a t i o n s h i p  i s  a l s o  p o s i t i v e ,  bu t  

no t  s i g n i f i c a n t .  The m o r t a l i t y  r i s k  r a t i o s  w i t h  base ca tego ry  o f  b i r t h  

o r d e r  two show t h a t  when b i r t h  o rde r  changes from two t o  seven, t h e  I M R  

inc reases  by 53 percent  i n  Tun i s i a ,  42  percent  i n  Egypt,  and 26  percen t  

i n  Yemen. 

The preceding b i r t h  i n t e r v a l  shows a  s i g n i f i c a n t  nega t i ve  r e l a t i o n s h i p  

w i t h  i n f a n t  m o r t a l i t y ,  i . e .  i n f a n t  m o r t a l i t y  decreases w i t h  i nc rease  i n  t h e  

preceding b i r t h  i n t e r v a l ,  i n  a l l  f o u r  c o u n t r i e s .  The r e l a t i v e  r i s k  r a t i o s ,  

w i t h  base ca tego ry  o f  a  12-month i n t e r v a l ,  show t h a t  when b i r t h  i n t e r v a l  

inc reases  b y  12 months ( f o r  example, f rom 12 t o  24 months),  t h e  r i s k  o f  

i n f a n t  m o r t a l i t y  d e c l i n e s  by 45 percent  i n  Jordan, 37 percen t  i n  Tun i s i a ,  ._ 
37 pe rcen t  i n  Egypt,  and 3 1  pe rcen t  i n  Yemen. 

The s u r v i v a l  o f  t h e  p rev ious  i n f a n t  i m p l i e s  a  lower  i n f a n t  m o r t a l i t y  

f o r  t h e  ensuing b i r t h  i n  a1 1  f o u r  c o u n t r i e s .  When t h e  p rev ious  b i r t h  had 

d i e d  i n  i n f a n c y ,  t h e  r i s k  o f  death f o r  t h e  ensuing b i r t h  i s  g rea te r  by 

86 pe rcen t  i n  Jordan, 63 pe rcen t  i n  Tun i s i a ,  54 pe rcen t  i n  Egypt,  and 

78  percent  i n  Yemen; t h a n  when t h e  p rev ious  b i r t h  had su rv i ved .  

Wi th  respec t  t o  socio-economic c h a r a c t e r i s t i c s ,  t h e  model (Tab le  3 )  

i n c l u d e s  t h r e e  soci  a1 c l a s s  s t a t u s  v a r i a b l e s ,  mother ' s  and f a t h e r ' s  

educa t i on  (years  o f  s c h o o l i n g ) ; l  and f a t h e r 1  s  occupat ion  ( a g r i c u l t u r e ,  

t r a n s i t i o n a l ,  b lue ,  o r  w h i t e  c o l l a r ) ;  one res idence  v a r i a b l e  ( r u r a l  o r  

urban) ;  and one work ing  s t a t u s  v a r i a b l e  ( e v e r  worked o r  neve r  worked s i n c e  

mar r i age ) .  I n  general  , these  v a r i a b l e s  show weak a s s o c i a t i o n s  w i t h  i n f a n t  

m o r t a l i t y  and none o f  them shows cons i  s t a n t  s i g n i f i c a n t  r e l a t i o n s h i p s  

11n Yemen, because o f  t h e  low l e v e l  o f  educat ion,  t h e  d a t a  i s  ca tego r i zed  
as i l l i t e r a t e  o r  l i t e r a t e .  



across a l l  c o u n t r i e s  (Tab le  3 ) .  Only mother ' s  educa t ion  and p lace  o f  

res idence  tend t o  show s i  y n i  f i c a n t  re1 a t i o n s h i  ps i n  some c o u n t r i e s .  

Some prev ious  s t u d i e s  have a1 so shown weak a s s o c i a t i o n s  o f  soc io -  

economic c h a r a c t e r i s t i c s  w i t h  i n f a n t  mo r ta l  i t y  where most p rox imate  

v a r i a b l e s ,  such as age o f  mother, b i  r t h w e i g h t ,  and b i r t h  i n t e r v a l ,  a r e  

c o n t r o l l e d .  A r ecen t  s tudy,  based on d a t a  from Bangladesh, found t h a t  

e f f e c t s  o f  soc i  o-economic c h a r a c t e r i s t i c s  on i n f a n t  m o r t a l i t y  a r e  a1 most 

absent and asc r i bed  t h i s  absence t o  p r o t e c t i o n  a f f o r d e d  by b r e a s t f e e d i n g ,  

a  p r a c t i c e  which i s  u n i v e r s a l  and pro longed i n  Bangladesh ( P h i l l i p s  and 

Mozumdar, 1984). To a  c e r t a i n  e x t e n t ,  t h i s  may account  f o r  t h e  observed 

weak a s s o c i a t i o n s  o f  soc i  o-economic c h a r a c t e r i s t i c s  w i t h  i n f a n t  m o r t a l i t y  

i n  the. p resen t  s tudy ,  because i n  t h e  c o u n t r i e s  cons idered,  b r e a s t f e e d i  ng 
L. 

i s  almost u n i v e r s a l  and prolonged. However, as r e p o r t e d  i n  t h e  nex t  

s e c t i o n ,  socio-economic c h a r a c t e r i s t i c s  i n  t h e  p resen t  s tudy  a l s o  show 

weak a s s o c i a t i o n s  w i t h  c h i l d  m o r t a l i t y ,  which cannot be exp la i ned  i n  

terms o f  t h e  p r o t e c t  i o n  t h a t  b r e a s t f e e d i  ng a f f o r d s .  C e r t a i n  d a t a  problems 

t h a t  may have b iased  and p robab ly  d i l  l u t e d  t h e  e f f e c t  o f  socio-economic 

c h a r a c t e r i s t i c s  shou ld  be noted. F i r s t ,  t h e  c h a r a c t e r i s t i c s  d a t a  genera l  l y  

apply t o  t h e  survey  & t e  w h i l e  m o r t a l i t y  r a t e s  cover  a  l o n g e r  pe r i od  - 10 

years  p r i o r  t o  t h e  survey da te .  It i s  p o s s i b l e  t h a t  c e r t a i n  respondents 

c h a r a c t e r i s t i c s  (such as res idence ,  occupat ion  o f  f a t h e r s )  may have 

changed. Thus, observed re1 a t i o n s h i p s  o f  these  v a r i a b l e s  w i t h  mor ta l  i t y  

r a t e s  a re  s u b j e c t  t o  t h e  i n f l u e n c e  of t h i s  t i m e  d iscrepancy.  Second, as 

r e p o r t &  be fo re ,  f o r  a s i g n i f i c a n t  number o f  deceased c h i 1  dren,  espec i  a1 l y  

i n  t h e  case o f  T u n i s i a  and Egypt and t o  a  l e s s e r  ex ten t  i n  t h e  case o f  

Yemen, i n f o r m a t i o n  on age a t  dea th  was miss ing .  Our a n a l y s i s  i n d i c a t e s  

t h a t  t h e  p r o p o r t i o n  o f  t h e  un-known deaths was genera l  l y  1  ower f o r  t hose  



who were b e t t e r  educated, were i n  h i g h e r  s t a t u s  occupa t ions ,  o r  l i v e d  i n  

u rban  areas t han  t h e i r  co r respond ing  coun te rpa r t s .  The re fo re ,  t h e  observed 

d i f f e r e n t i a l s  of socio-economic c h a r a c t e r i s t i c s  w i t h  m o r t a l i t y  r a t e s  a r e  

l e s s  pronounced t h a n  t h e  t i m e  d i  f f e r e n t i a l  s. T h i r d ,  as w i t h  most surveys,  

coverage o f  deaths i n  t hese  surveys  may n o t  be complete  and may vary  w i t h  

s o c i  a1 and economic c h a r a c t e r i s t i c s  o f  respondents ,  r e s u l t i n g  i n  a  b i a s  

s i m i l a r  t o  t h a t  desc r i bed  above. 

I n  s p i t e  o f  these  l i m i t a t i o n s ,  r e s u l t s  w i t h  r espec t  t o  educa t i on  show 

t h a t  i n f a n t  m o r t a l i t y  i s  reduced w i t h  an i nc rease  i n  educa t i on  i n  a1 1  f o u r  

c o u n t r i e s ,  a l t hough  t h i s  decrease i n  i n f a n t  m o r t a l i t y  i s  o n l y  s i g n i f i c a n t  

i n  T u n i s i a  and Egypt.  I n  T u n i s i a ,  change i n  mother ' s  educa t i on  ca tegory ,  

from il l i t e r a t e  t o  s i x  o r  more yea rs  o f  s choo l i ng  r e s u l t s  i n  a  r e d u c t i o n  
L- 

o f  i n f a n t  m o r t a l i t y  by 39 percen t  (Tab le  4 ) .  The co r respond ing  r e d u c t i o n  

i n  Egypt i s  26 pe rcen t .  

W i t h  r espec t  t o  r u r a l - u r b a n  res idence ,  a l l  f o u r  c o u n t r i e s  show t h a t  

i n f a n t  m o r t a l i t y  i s  l owe r  i n  t h e  urban a rea  t h a n  i n  t h e  r u r a l  a rea ,  a l t hough  

a s s o c i a t i o n  i s  n o t  s i g n i f i c a n t  f o r  T u n i s i a .  When t h e  m o t h e r ' s  r es i dence  

changes f rom urban t o  r u r a l ,  b o t h  Jordan and Yemen show about a  3 0  pe rcen t  

i nc rease  i n  t h e  r i s k  o f  i n f a n t  dea th .  I n  Egypt,  t h e  co r respond ing  i n c r e a s e  

i s  sma l l ,  o n l y  12, percen t .  

C h i l d  M o r t a l i t y  

The n e t  e f f e c t  o f  demographic and socio-economic v a r i a b l e s  on c h i l d  

m o r t a l i  t y  r a t e s  d i f f e r e d  f rom t h a t  o f  i n f a n t  m o r t a l i t y  ( T a b l e  5 ) .  

Among t h e  demographic v a r i a b l e s ,  o n l y  t h e  1  eng th  o f  p reced ing  b i  r t h  

i n t e r v a l  shows s i g n i f i c a n t  n e t  e f f e c t  on c h i l d  m o r t a l i t y  i n  a l l  f o u r  

c o u n t r i e s .  The r i s k  o f  c h i l d  m o r t a l i t y  reduced c o n s i d e r a b l y  w i t h  i n c r e a s e  

i n  t h e  l e n g t h  o f  b i r t h  i n t e r v a l .  When t h e  p rev i ous  b i r t h  i n t e r v a l  i n c reases  



f rom 12 t o  24  months, t h e  r i s k  o f  c h i l d  m o r t a l i t y  i s  reduced by 28 percen t  

i n  b o t h  Jordan and Egypt and by about 38  p e r c e n t  i n  b o t h  T u n i s i a  and Yemen 

(Tab le  5 ) .  

U n l i k e  i n f a n t  mo r ta l  i t y ,  age o f  mother,  b i r t h  o rde r ,  and s u r v i v o r s h i p  

s t a t u s  o f  p rev i ous  b i r t h  do n o t  show any s i g n i f i c a n t  n e t  e f f e c t  on c h i l d  

mo r ta l  i t y  . 
L i v i n g  i n  u rban  areas i s  a1 so assoc ia ted  w i t h  t h e  l owe r  r i s k  o f  c h i l d  

m o r t a l i  t y .  However, i n  Jordan, t h i s  a s s o c i a t i o n  i 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 :  The es t imated  r e g r e s s i o n  c o e f f i c i e n t s  show t h a t  l i v i n g  i n  

r u r a l  areas alrnost doubled t h e  c h i l d  m o r t a l i t y  r a t e  i n  T u n i s i a  and Yemen, 

and i t  inc reased  t h e  c h i l d  m o r t a l i t y  r a t e  i n  Egypt by a lmos t  38 pe rcen t .  

Paren ta l  educa t i on  (excep t  f o r  f a t h e r ' s  educa t ton  i n  Egypt )  shows no 

s i g n i f i c a n t  n e t  e f f e c t  on c h i l d  m o r t a l i t y  i n  a1 1  f o u r  c o u n t r i e s .  With 

r espec t  t o  t h e  wo rk i ng  s t a t u s  o f  t h e  mother,  a l t hough  c h i l d r e n  o f  work ing  

mothers exper ienced s l i g h t l y  h i g h e r  mo r ta l  i t y  i n  Jordan,  t h i s  e f f e c t  i s  

no t  present  i n  t h e  o t h e r  t h r e e  c o u n t r i e s .  The i n s i  gn i  f i c a n t  a s s o c i a t i o n  

o f  v a r i o u s  socio-economic c h a r a c t e r i s t i c s ,  i n  p a r t ,  may be  a  r e s u l t  o f  t h e  

measurement and da ta  problems d e t a i l e d  i n  t h e  p rev i ous  s e c t i o n .  



V.  BREASTFEEDING: GROSS AND NET EFFECTS O N  MORTALITY 

The c o - v a r i a t e  model d i  scussed above d i d  no t  cons ide r  t h e  b r e a s t f e e d i  qg 

v a r i a b l e ,  even though some i n f o r m a t i o n  on b r e a s t f e e d i n g  was c o l  l e c t e d  i n  , 

t n e  f ou r  surveys. The reason f o r  t h i s  was t h a t  i n f o r m a t i o n  on b reas t f eed ing  

was c o l  l e c t e d  o n l y  fo r  t h e  l a s t  and nex t  t o  t h e  l a s t  b i r t h s  o f  t h e  respondent 

r e s u l t i n g  i n  a  sample which was very  s e l e c t i v e  and o f  cons ide rab le  sma l l  

s i z e .  However, because b r e a s t f e e d i n g  i s  a  c r i t i c a l  f a c t o r  i n  t h e  s u r v i v o r -  

s h i p  o f  i n f a n t s  and c h i l d r e n ,  i t  was dec ided t o  c a r r y  o u t  a  separa te  

a n a l y s i s ;  r e s u l t s  o f  which a r e  presented i n  t h i s  s e c t i o n .  

B reas t f eed ing  i n f l u e n c e s  m o r t a l i t y  i n  two ways. I t s  d i r e c t  e f f e c t  i s  

th rough  i t s  n u t r i t i o n a l  va lue  which i n f l u e n c e s  t h e  h e a l t h  o f  t h e  i n f a n t ,  and 

t he reby  i nc reases  t h e  chance of s u r v i v a l  . Breas t f eed i  ng a1 so i n d i  r e c t  1  y  .- 
a f f e c t s  t h e  c h i l d ' s  s u r v i v a l  t h rough  i t s  i n f l u e n c e  on b i r t h  spacing. E a r l y  

c e s s a t i o n  o f  b r e a s t f e e d i n g  i nc reases  t h e  r i s k  o f  pregnancy r e s u l t i n g  i n  a  

s h o r t  b i r t h  i n t e r v a l ,  which as d iscussed  e a r l i e r ,  i s  found t o  have a  de le -  

t e r i o u s  e f f e c t  on i n f a n t  s u r v i v a l  . A1 though f u l l  b r e a s t f e e d i  ng ( w i t h o u t  

supplements) i s  found t o  s u b s t a n t i  a1 l y  reduce t h e  m o r t a l i t y  o f  i n f a n t s ,  

ve ry  l ong  f u l l  b r e a s t f e e d i n g  can be d e t r i m e n t a l  t o  a  c h i l d ' s  h e a l t h  f o r  i t  

does no t  p rov ide  enough energy f o r  t h e  o l d e r  i n f a n t .  Therefore,  i t  i s  

general  l y  p o s t u l a t e d  t h a t  t h e  e f f e c t  o f  f u l l  b r e a s t f e e d i  ng on mor ta l  i t y  

becomes p o s i t i v e  d u r i n g  t h e  l a s t  months o f  t h e  f i  r s t  y e a r  (Davanzo e t  a1 , 

1983; Rowland e t  a1 , 1981 ) .  

F o r  t h e  l a s t  two b i r t h s  o f  t h e  respondent,  i n f o r m a t i o n  on whether  t h e  

b i r t h  was b r e a s t f e d  and, i f  b r e a s t f e d ,  t h e  d u r a t i o n  o f  b r e a s t f e e d i  ng was 

c o l l e c t e d .  Several  aspects  o f  t h e  d a t a  l i m i t  t h e i r  s u i  t a b i l  i t y  f o r  i n v e s t i -  

g a t i n g  t h e  r e l a t i o n s h i p  between b r e a s t f e e d i n g  and m o r t a l i t y .  F i  r s t ,  t h e  

i n f o r m a t i o n  on b reas t f eed ing  i s  ex t reme ly  l i m i t e d .  The d a t a  do no t  p r o v i d e  



any i nformat  i o n  on t h e  frequency o f  b r e a s t f e e d i  ng and supplemental  f e e d i  ngs 

o r  t h e  reasons f o r  never  b reas t f eed ing  o r  s t opp ing  b reas t feed ing .  Second, 

t h e r e  i s  evidence t h a t  i n f o r m a t i o n  on t h e  d u r a t i o n  o f  b r e a s t f e e d i n g  was n o t  

always a c c u r a t e l y  r e p o r t e d  by r e ~ ~ o n d e n t s . 1  T h i r d ,  t h e  u n i v e r s e  c o n s i s t i n g  

o f  t h e  l a s t  two b i r t h s  o f  women c o n s t i t u t e  a  very s e l e c t i v e  popu la t i on .2  

Four th ,  almost a l l  ch i l dpen ,  as shown i n  Tab le  7,  a re  b r e a s t f e d  i n  t hese  

f o u r  c o u n t r i e s ;  among t h e  c h i l d r e n  who su rv i ved  t h e  f i r s t  month o f  t h e i r  

l i f e  t h e  percentage o f  b reas t f eede rs  i n  t h e  f o u r  c o u n t r i e s  were as f o l l o w s :  

Jordan, 92%; T u n i s i a ,  94%; Egypt, 96%; and Yemen, 96%. As a  r e s u l t ,  t h e  

number o f  nonbreast  f eed i  ng ch il dren ava i  1  ab le  f o r  a n a l y s i s  i s  very  smal l  . 
The a n a l y s i s  which f o l l o w s  i s  r e s t i c t e d  t o  b i r t h s  occu r i ng  d u r i n g  t h e  

10-year p e r i o d  p r i o r  t o  t h e  survey f o r  which da ta  on b r e a s t f e e d i n g  a r e  .- 
a v a i l  ab le .  The a n a l y s i s  i n v o l v e s  computing n ior ta l  i t y  r a t e s  f o r  b r e a s t -  

feeders and non-breast  feeders f o r  t h e  f o l l  owi ng age i n t e r v a l  s :  t h e  e a r l y  

PNN pe r i ods  (1-5 months);  t h e  l a t e  PNN p e r i o d  (6 -11  months);  and t h e  e n t i r e  

PNN p e r i o d  (1-11  month^).^ Bo th  gross e f f e c t s  and n e t  e f f e c t s ,  n e t  a f t e r  

c o n t r o l l i n g  f o r  o t h e r  c o - v a r i a t e s ,  o f  b r e a s t f e e d i n g  on mor ta l  i t y  r a t e s  were 

computed. 

l ~ h e  ev idence i s  o f  two k i n d s :  ( 1 )  t h e  d a t a  on t h e  d u r a t i o n  a t  which 
b r e a s t f e e d i  ng stopped e x h i b i t e d  a  s u b s t a n t i a l  degree o f  heaping a t  6,  
12, and 18 months and ( 2 )  f o r  severa l  cases, t h e  d u r a t i o n  o f  b r e a s t -  
feed ing  exceeded e i t h e r  c u r r e n t  age o r  age a t  dea th  o f  t h e  c h i l d .  Such 
cases were exc luded f rom t h e  a n a l y s i s .  

2 ~ h e  pos t  neonatal  m o r t a l i t y  r a t e  o f  t h i s  p o p u l a t i o n  i n  each c o u n t r y  were 
we1 1  be1 ow (about  50% below) t h e  corresponding r a t e  f o r  a1 1  b i r t h s  d u r i n g  
t h e  same per iod .  

 NO a n a l y s i s  i s  conducted f o r  t h e  NN p e r i o d  ( 0  months).  Th i s  i s  so because 
i t  i s  p robab ly  t h e  case t h a t  many neonata l  deaths, even l a t e  neonata l  
deaths, occur  t o  i n f a n t s  who a re  t o o  ill t o  b reas t f eed ,  so t h a t  t h e  
causa t i on  runs f rom i l l n e s s  t o  b reas t f eed ing  s t a t u s  r a t h e r  t han  v ice -versa .  



Gross E f f e c t s  

F o r  t h e  purpose of comput ing mor ta l  i t y  r a t e s ,  b i r t h s  were c l a s s i f i e d  

as b reas t  feeders  o r  non-b reas t  feeders  f o l  1  owi ng two a1 t e r n a t e  procedures.  

I n  t h e  f i r s t  p rocedure  f o r  each age i n t e r v a l  ( i , e .  e a r l y  PNN, l a t e  PNN, 

o r  e n t i r e  PNN) i nvest  i ga ted ,  b i  r t h s  a r e  c l a s s i f i e d  acco rd i ng  t o  t h e i  r 

b reas t f eed i  ng s t a t u s  a t  t h e  beg inn ing  o f  each age i n t e r v a l  . Mor ta l  i t y  

r a t e s  fo r  cases c l a s s i f i e d  b y  b r e a s t f e e d i n g  s t a t u s  acco rd i ng  t o  t h i s  

procedure a r e  p resen ted  i n  Table  7.  Fo r  t h e  i n t e r v a l  1-5 months, 

m o r t a l i  t y  r a t e s  o f  b r e a s t  feeders  were 1  ower than  non-breast  feeders  i n  a1 1  

f o u r  c o u n t r i e s .  M o r t a l i t y  r a t e s  f o r  b reas t f eede rs  and non-b reas t feeders  

were almost i d e n t i c a l  d u r i n g  t h e  6-11 months, w i t h  t h e  excep t i on  o f  Egypt 

where b reas t f eede rs  con t i nued  t o  exper ience  1  ower m o r t a l  i t y  . Dur i ng  t h e  .- 
e n t i r e  pos t  neona ta l  p e r i o d  (1 -11  months),  t h e  b r e a s t  feeders  exper ienced 

l owe r  m o r t a l i t y  r a t e s  t han  t h e  non-breast feeders .  
4 

I n  t h e  second procedure,  b i r t h s  were c l a s s i f i  ed as b r e a s t f e e d e r s  o r  

non-b reas t feeders  a t  each month o f  age on t h e  b a s i s  o f  t h e i r  b reas t f eed ing  

s t a t u s  a t  t h e  c l o s e  o f  t h e  p rev i ous  month. Th i s  procedure i n v o l v e s  c a l c u -  

l a t i o n  o f  month ly  dea th  p r o b a b i l i t i e s  by b reas t f eed ing  s t a t u s  and t h e  

c a l c u l a t i o n  o f  m o r t a l i  t y  r a t e s  f o r  b road  age i n t e r v a l s  f r om  t h e  month ly  

r a t e s  ( i  .e., l i f e  t a b l e  approach).  The cor respond ing  l i f e  t a b l e  es t ima tes  

a re  a l s o  g i ven  i n  T a b l e  7. The r e s u l t  shows t h a t  f o r  t h e  age i n t e r v a l  1-5 

months, non-b reas t feeders  have s u b s t a n t i a l l y  h i y h e r  m o r t a l i t y  r a t e s  t han  

b reas t f eede rs .  However, f o r  t h e  age i n t e r v a l  6-11 months, t h e  r a t e  i s  

v i r t u a l  l y  i d e n t i c a l  i n  Jordan,  T u n i s i a ,  and Yemen. 

Net E f f e c t s  

We i n v e s t i g a t e d  t h e  d i  f f e r e n t i  a1 mo r ta l  i t y  r a t e s  f o r  b reas t f eede rs  and 

non-breast feeders f u r t h e r  by e s t i m a t i n g  t h e  n e t  e f f e c t  a f t e r  c o n t r o l  1  i ng 



f o r  a  number of  confounding f ac to r s .  L o g i s t i c  models were f i t t e d  w i t h  

da ta  on b i r t h s  of  o r d e r  two and h i g h e r  f o r  which b reas t f eed ing  da ta  were 

ava i  l a b l e .  The model i n c l u d e d  a1 1  demographic and soc i  o-economic v a r i  ab les  

used e a r l i e r  and, i n  a d d i t i o n ,  a  dummy v a r i a b l e  which i n d i c a t e d  t h e  b reas t -  

f eed ing  s t a t u s  of a  c h i l d  a t  t h e  beg inn ing  o f  t h e  age i n t e r v a l  under 

i n v e s t i g a t i o n .  A  separa te  model was f i t t e d  f o r  each o f  t h e  age i n t e r v a l s  

1-5 months, 6 -11  months, and 1-11 months. The r e s u l t s  a r e  g i ven  i n  Table 7. 

The n e t  e f f e c t  o f  b r e a s t f e e d i n g  f o l l o w s  t h e  same p a t t e r n  as t h e  g ross  

ra tes .  For t h e  e a r l y  PNN p e r i o d  (1-5 months),  t h e  m o r t a l i t y  r a t e s  a r e  

s u b s t a n t i a l l y  h i g h e r  f o r  non-breast feeders than  b reas t feeders ,  a l t hough  i n  

t h e  case o f  Yemen, t h i s  l a r g e  d i f f e r e n t i a l  i 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 .  

Accord ing t o  r i s k  r a t i o s ,  t h e  mor ta l  i t y  r a t e  o f  non-breas t feeders  i n  t h e  .- 
e a r l y  PNN p e r i o d  a r e  t h r e e  t imes  as  g rea t  i n  Jordan and T u n i s i a  and e i g h t  

t imes  as g r e a t  i n  Egypt than  t h e  m o r t a l i t y  r a t e  o f  b reas t f eede rs .  

For t h e  age i n t e r v a l  6-11 months, t h e  m o r t a l i t y  r a t e s  f o r  b reas t f eede rs  

and non-breast feeders were about t h e  same f o r  a1 1  c o u n t r i e s  except  Egypt.  

For  Egypt,  once again,  t h e  non-breast feeders exper ienced a  s i g n i f i c a n t l y  

h i g h e r  death r a t e  than  t h e  b reas t f eede r .  

The age i n t e r v a l  1-11 nionths g e n e r a l l y  f o l l owed  t h a t  o f  t h e  i n t e r v a l  

1-5 months w i t h  s i g n i f i c a n t l y  h i g h e r  death r a t e s  f o r  non-breast feeders than  

f o r  b r e a s t  feeders. 

The f i n d i n g  t h a t  d u r i n g  t h e  p o s t  neonatal  p e r i o d  t h e  m o r t a l i t y  e f f e c t  

f o r  b reas t f eede rs  i s  concen t ra ted  i n  t h e  e a r l y  PNN p e r i o d  has a l s o  been 

found i n  o t h e r  s t u d i e s  (see e.g. Devanzo, e t  a1 , 1983).  However, t h i s  

r e s u l t  should be viewed w i t h  cau t i on .  Almost equal death r a t e s  f o r  

b reas t f eede rs  and non-breast feeders d u r i n g  t h e  l a t e  PNN p e r i o d  (6-11 months) 

may a r i s e  i n  s p i t e  o f  p o s i t i v e  b e n e f i t s  be i  ng d e r i v e d  from b r e a s t f e e d i  ng, 



because t h e r e  c o u l d  be a  s e l e c t i o n  b i a s  o p e r a t i n g  by wh ich  weak o r  ill 

c h i l  d r e n  c o n t i n u e  t o  b r e a s t f e e d  beyond t h e  age a t  wh ich  hea l  t h y  c h i l  d r e n  

a r e  weaned. A l s o  b r e a s t f e e d e r s  c o u l d  s u f f e r  n u t r i t i o n a l  d e f i c i e n c i e s  due 

t o  a  f a i l u r e  t o  i n t r o d u c e  supp lementa l  f 2 e d i n g  d u r i n g  t h e  l a t e  P N N  p e r i o d .  

It i s  i n t e r e s t i n g  t o  n o t e  t h a t  t h e  b r e a s t f e e d i n g  e f f e c t  d u r i n g  t h e  

1% months ( a l s o  i n  t h e  PNN p e r i o d )  i s  s i g n i f i c a n t  and n o t  g r e a t l y  reduced 

when l e n g t h  o f  t h e  p r e c e d i n g  i n t e r v a l  and t h e  s u r v i v o r s h i p  o f  p r e v i o u s  

b i r t h  (a1 ong w i t h  o t h e r  v a r i a b l e s )  a r e  c o n t r o l l e d .  T h i s  i m p l i e s  t h a t  t h e  

b r e a s t f e e d i  ng e f f e c t s  a r e  m a i n l y  t h r o u g h  t h e  nour i shment  e f f e c t s  r a t h e r  

t h a n  t h r o u g h  i t s  i n f l u e n c e  on c h i l d  spac ing .  A l s o ,  t h e  b i r t h  i n t e r v a l  

e f f e c t s  rema ined  s i g n i f i c a n t  even a f t e r  c o n t r o l  l i n g  f o r  b o t h  b r e a s t  f e e d i n g  

and t h e  s u r v i v a l  s t a t u s  o f  p r e v i o u s  b i r t h  ( s e e  Appendix Tab les  A l ,  A2, A3, .. 
and A4 f o r  f u l l  r e s u l t s  o f  t h e  l o g i s t i c  model ) .  



V I .  SUMMARY OF FINDINGS AND PROGRAM AND POLICY IMPLICATIONS 

Summa ry 

I n  t h i s  paper,  we have used r e t r o s p e c t i v e  b i r t h  h i s t o r y  d a t a  f rom 

t h e  WFS surveys  c a r r i e d  ou t  i n  Jordan,  T u n i s i a ,  Egypt ,  and Yemen t o  

i n v e s t i g a t e  l e v e l s ,  t r e n d s ,  and c o - v a r i a t e s  o f  i n f a n t  and c h i l d  m o r t a l i t y .  

The main f i q d i n g  o f  t h i s  a n a l y s i s  a re  as f o l l o w s :  

1. Wi th  r espec t  t o  t h e  l e v e l s  and t i m e  t rends ,  t h e  es t ima tes  f o r  

t h e  f o u r  c o u n t r i e s  show l a r g e  v a r i a t i o n s  i n  t h e  m o r t a l i t y  r a t e s  

and an expected p a t t e r n  o f  d e c l i n i n g  i n f a n t  and c h i l d  m o r t a l i t y  

d u r i n g  t h e  p e r i o d  o f  approx imate ly  20  yea rs  p r i o r  t o  t h e  su rvey .  

F u r t h e r ,  t h e  p r o p o r t i o n a t e  d e c l i n e  i n  ch i ld . -mor ta l  i ty  i n  each 

c o u n t r y  was genera l  l y  g r e a t e r  t h a n  t h e  p r o p o r t  i o n a t e  d e c l i n e  i n  

i n f a n t  m o r t a l i t y .  T h i s  f i n d i n g  i s  c o n s i s t e n t  w i t h  t h e  n o t i o n  

t h a t  improved soc i  o-economic c o n d i t i o n s  genera l  l y  have more 

impact  on ages more removed f rom t h e  t i m e  o f  b i r t h .  

2 .  A p e r s i s t e n t  p a t t e r n  of h i g h e r  female c h i l d  m o r t a l i t y  t h a n  

male m o r t a l  i t y  i s  found i n  t h e  da ta .  T h i s  p a t t e r n  suggests 

p r e f e r e n t  i a1 care  and t r ea tmen t  o f  male o f f s p r i  ng . 
3. The m u l t i - v a r i a t e  a n a l y s i s  o f  t h e  c o - v a r i a t e s  shows t h a t  t h e  

de te rminan ts  o f  m o r t a l i t y  change as t h e  i n f a n t  grows o l d e r .  

Wi th  r espec t  t o  i n f a n t  mo r ta l  i t y ,  a1 1  f o u r  demographic 

c h a r a c t e r i s t i c s  a r e  found t o  have s i g n i f i c a n t  impact  on 

m o r t a l i t y .  The h i g h e r  m o r t a l i t y  r i s k  i s  found f o r  i n f a n t s  

born  t o  ve ry  young mothers and v e r y  o l d  mothers,  w i t h  s h o r t  

p r e v i o u s  b i  r t h  i n t e r v a l  s, o f  h i g h e r  b i  r t h  o rde rs ,  and where 



prev ious  i n f a n t  had d ied .  These f i n d i n g s  a r e  c o n s i s t e n t  w i t h  

p rev ious  s t u d i  es. Among t h e  soc i  o-economic c h a r a c t e r i  s t i c s  , 

t h e  educa t ion  o f  t h e  mother and r u r a l - u r b a n  res idence  a r e  found 

t o  have impact on i n f a n t  s u r v i v a l  , a l t hough  a s s o c i a t i o n s  a r e  

n o t  as s t r o n g  as those  found i n  some of t h e  p rev ious  s t u d i e s .  

4. I n  t h e  ch i l dhood  age i n t e r v a l ,  among t h e  demographic f a c t o r s ,  o n l y  

b i r t h  i n t e r v a l  shows s i g n i f i c a n t  impact on m o r t a l i t y .  The r i s k  o f  

c h i l d  m o r t a l i t y  decreases cons ide rab l y  w i t h  t h e  i nc rease  i n  t h e  b i r t h  

i n t e r v a l .  Th is  e f f e c t  can be i n t e r p r e t e d  as a  r e s u l t  o f  f a c t o r s  

which d e p l e t e  t h e  amount o f  t ime  a  mother has a v a i l a b l e  f o r  t h e  ca re  

o f  a  p a r t i c u l a r  c h i l d .  The absence o f  t h e  e f f e c t  o f  t h e  o t h e r  demo- 

g raph i c  f a c t o r s  on c h i l d  m o r t a l i t y  i s  no t  s u r p r i s i n g ,  as m o r t a l i t y  

a t  ch i l dhood  ages i s  more i n f l u e n c e d  by t h e  env i ronmenta l  f a c t o r s  

t han  t h e  b i o l o g i c a l  f a c t o r s  which a r e  r e f l e c t e d  by t h e  demographic 

f a c t o r s .  However, among t h e  soc i  o-economic v a r i a b l e s ,  o n l y  r u r a l -  

urban res idence  i s  found t o  have an impact on c h i l d  m o r t a l i t y .  It 

i s  somewhat s u r p r i s i  ng t h a t  o t h e r  soc i  o-economic c h a r a c t e r i s t i c s  

represen ted  i n  t h e  c o - v a r i a t e  model do no t  have ne t  s i g n i f i c a n t  

impact on c h i l d  m o r t a l i t y .  D e f i c i e n c i e s  i n  t h e  d a t a  which a r e  

r e t r o s p e c t i v e  i n  n a t u r e  may, i n  p a r t ,  be r e s p o n s i b l e  f o r  t h e  weak 

a s s o c i a t i o n s  o f  soc i  o-economic c h a r a c t e r i s t i c s .  

5. The a n a l y s i s  p e r t a i n i n g  t o  t h e  e f f e c t  o f  b r e a s t f e e d i n g  on m o r t a l i t y ,  

- a l though i t  i s  based on t h e  l i m i t e d  i n f o r m a t i o n ,  c l e a r l y  shows 

t h e  b e n e f i c i a l  e f f e c t  o f  b r e a s t f e e d i  ng on t h e  i n f a n t s  s u r v i v a l  , 

e s p e c i a l l y  d u r i n g  t h e  e a r l y  months (1 -5 )  o f  t h e  i n f a n t ' s  l i f e .  

Fo r  a l l  coun t r i es ,  t h e  m o r t a l ' i t y  r a t e  f o r  t h e  non-breast feeders 



i s  s u b s t a n t i  a l l y  h i g h e r  t h a n  f o r  t h e  b r e a s t f e e d e r s  and when t h e  

e f f e c t  o f  t h e  o t h e r  c o - v a r i a t e s  i s  c o n t r o l l e d ,  t h i s  s u b s t a n t i a l  

d i  f fe rence  p e r s i s t s  i n  Jordan,  T u n i s i a ,  and Egypt.  

Program and P o l i c y  I m p l i c a t i o n s  

The f i n d i n g s  r e p o r t e d  i n  t h i s  paper have imp1 i c a t i o n s  f o r  h e a l t h  

programs des igned to' reduce  m o r t a l i t y ,  f o r  f a m i l y  p l a n n i n g  programs, and 

f o r  p o l i c y  r e1  a t i n g  t o  b r e a s t f e e d i n g .  

H e a l t h  Programs 

Screening programs which i d e n t i f y  i n f a n t s  and c h i l d r e n  a t  h i g h  r i s k  

o f  m o r t a l i t y  a r e  an accepted p a r t  o f  p u b l i c  h e a l t h  s e r v i c e .  To e f f e c t i v e l y  

reduce m o r t a l  i t y  , sc reen ing  programs must be coup1 ed=wi t h  i n t e r v e n t i o n s  

which address t h e  s p e c i a l  problems o f  h i g h  r i s k  i n f a n t s  and c h i l d r e n .  An 

i d e a l  s c reen ing  c h a r a c t e r i s t i c  i s  one wh ich  has an independent  e f f e c t  on 

m o r t a l i t y  and which p r e c i s e l y  i d e n t i f i e s  a  sub-group o f  t h e  p o p u l a t i o n  a t  

h i g h  r i s k  t o  m o r t a l i t y .  The c h a r a c t e r i s t i c s  i d e n t i f i e d  i n  t h i s  paper ,  

which a r e  u s e f u l  f o r  sc reen ing ,  are:  

1. Age o f  mother :  b i r t h s  t o  women aged 20 o r  below and age 3 5  and 

above have e s p e c i a l l y  h i g h  i n f a n t  m o r t a l i t y .  

2 .  B i r t h  o rde r :  t h e  f i r s t  b i r t h  and t h e  b i r t h  o f  o r d e r  seven and 

above exper ience  h i g h e r  m o r t a l i t y  d u r i  ng i n f a n c y .  

3. B i r t h  i n t e r v a l  : b i r t h s  f o l l o w i n g  a  b i r t h  i n t e r v a l  o f  l e s s  t h a n  

24 months have a  h i g h  r a t e  o f  i n f a n t  and ch i l dhood  m o r t a l i t y .  

4. S u r v i v o r s h i p  s t a t u s  o f  t h e  p r e v i o u s  b i r t h :  b i r t h s  f o l l o w i n g  a  

b i r t h  t h a t  d i e d  have h i g h  i n f a n t  m o r t a l i t y .  



5. B r e a s t f e e d i  ng: b i r t h s  which a r e  never  b r e a s t f e d  o r  which a r e  

weaned i n  e a r l y  i n f a n c y  have espec ia l  l y  h i g h  mo r ta l  i t y  i n  t h e  

e a r l y  pos t  neona ta l  pe r iod .  

Fami l y  P lann ing  Programs 

Our f i n d i n g s ,  e s p e c i a l l y  r e l a t i n g  t o  t h e  e f f e c t  o f  demographic 

c h a r a c t e r i s t i c s  on i n f a n t  m o r t a l i t y ,  have imp1 i c a t i o n s  f o r  government 

p o l i c y  i n  t h e  areas o f  f a m i l y  p lann ing .  

The a n a l y s i s  shows t h a t  i n f a n t  m o r t a l  i t y  o f  b i  r t h s  t o  women a t  extreme 

ages of c h i l d b e a r i n g  (under  20 and over  35 years  o f  age) i s  ve r y  h i g h .  A 

s u b s t a n t i a l l y  l a r g e  p r o p o r t i o n  o f  t o t a l  b i r t h s  v a r y i n g  between 114 and 113 

i n  t hese  c o u n t r i e s  (29% i n  Jordan,  27% i n  T u n i s i a ,  39% i n  Egypt ,  and 33% .- 
i n  Yemen) occur  a t  t hese  h i g h  r i s k  ages o f  mothers.  Thus, e f f e c t i v e  

n a t i o n a l  p l a n n i n g  programs can reduce rno r t a l i  t y  b y  d e l a y i n g  f i  r s t  pregnancy 

f o r  women who mar ry  be1 ow age 20 and by p r o v i d i n g  t h e  means o f  1  i m i t i n g  

f e r t i l i t y  o f  women above t h e  age o f  35.  S i m i l a r l y ,  s u b s t a n t i a l l y  h i g h e r  

m o r t a l i t y  i n  i n f a n c y  and c h i l d h o o d  ages o f  b i r t h s  which occur  a f t e r  a  

b i r t h  i n t e r v a l  o f  l e s s  t h a n  24  months i s  a  s t r o n g e r  case f o r  b i r t h  

spac ing.  A l a r g e  percentage o f  b i r t h s  i n  t h e  f o u r  c o u n t r i e s  ( 5 3 1  i n  

Jordan, 411  i n  T u n i s i a ,  3 9 1  i n  Egypt,  and 5 5 %  i n  yemen) occur  a f t e r  a  

b i r t h  i n t e r v a l  o f  l e s s  t han  2 4  months. Thus, t hese  f i n d i n g s  have 

s i g n i f i c a n t  i m p l i c a t i o n s  conce rn i ng  t h e  p o p u l a t i o n  groups t o  which f a m i l y  

p l ann ing  programs a r e  t a r g e t t e d  and t h e  educa t i ona l  components o f  t h e  

n a t i o n a l  mate rna l  and c h i 1  d  h e a l t h  programs. 



Breas t f eed ing  

It i s  d i f f i c u l t  t o  draw d e f i n i t i v e  conc lus ions  about t h e  e f f e c t  o f  

b reas t f eed i  ng on m o r t a l i t y  because of t h e  r e s t r i c t e d  n a t u r e  of t h e  da ta  

a v a i l a b l e .  Never the less,  our  f i n d i n g s  c l e a r l y  i n d i c a t e  t h a t  i n f a n t s  who 

a re  never b r e a s t f e d  have an e leva ted  r i s k  o f  m o r t a l i t y  and ev idence from 

numerous s t u d i e s  i n d i c a t e s  t h a t  b r e a s t f e e d i  ng we1 1  i n t o  i n f a n c y  has 

b e n e f i c i a l  e f f e c t s  on t h e  p h y s i c a l  and psycho log i ca l  we1 1-bei  ng o f  a  

c h i l d .  A l though o n l y  a  smal l  percentage o f  t h e  t o t a l  b i r t h s ,  about 5%, 

i n  these  c o u n t r i e s  a re  n o t  b reas t  fed ,  those  b i  r t h s  exper ience  very  

h i g h  r i s k  and thus ,  i t  i s  a p p r o p r i a t e  t o  suggest t h a t  government p o l i c i e s  

which encourage and f a c i  1  i t a t e  b reas t  f eed i  ng a r e  warranted.  

Imp1 i c a t i  ons f o r  F u r t h e r  Research .- 
Our i n v e s t i g a t i o n s  i n d i c a t e  t h a t  a d d i t i o n a l  s t u d i e s  a re  needed t o  

o b t a i n  b e t t e r  i n s i g h t s  on l e v e l s ,  h i s t o r i c a l  t r e n d s ,  and de te rminan ts  

o f  i n f a n t  and c h i l d  m o r t a l i t y .  

Mo r ta l  i t y  Level  s  and Trends 

Because t h e  World F e r t i l  i t y  Surveys a re  r e t r o s p e c t i v e  i n  na tu re ,  

t h e r e  i s  some ev idence t h a t  t h e  l e v e l s  o f  m o r t a l i t y  were under-est imated,  

espec ia l  l y  f o r  t h e  pas t  years  and f o r  c e r t a i n  subgroups o f  popu la t i ons .  

A lso,  f o r  v a r y i n g  percentages o f  deaths (10% i n  Egypt, 5% i n  T u n i s i a ,  and 

1% i n  Yemen) t h e  d a t e  o f  dea th  was unknown. Thus, i t  i s  impo r tan t  t o  

conduct f u r t h e r  s t u d i e s  t o  v a l i d a t e  t h e  es t imates  presented i n  t h i s  paper. 

Determinants  o f  Mo r ta l  i t y  

The World F e r t i l i t y  Surveys were no t  p a r t i c u l a r l y  des igned f o r  t h e  

d e t a i l e d  i n v e s t i g a t i o n s  o f  i n f a n t  and c h i l d  m o r t a l i t y  and t h u s  d i d  n o t  

i n c l u d e  i n f o r m a t i o n  on a  number o f  p rox imate  de te rm inan ts  o f  mor ta l  i t y  , 

such as b i r t h w e i g h t ,  d u r a t i o n  o f  g e s t a t i o n ,  e t c .  A l so ,  t h i s  a n a l y s i s  d i d  



n o t  c o n s i d e r  v a r i a b l e s  p e r t a i n i n g  t o  t h e  r esponden t ' s  dwel l i n g  u n i t  o r  

community res idence .  V a r i a b l e s  r e f l e c t i n g  t hese  f a c t o r s  c o u l d  be v e r y  

u s e f u l  and shou ld  be cons ide red  i n  subsequent ana lyses .  

The E f f e c t  o f  B r e a s t f e e d i n g  

Our a n a l y s i s  o f  t h e  re1 a t i o n s h i  p  between b r e a s t f e e d i  ng and mor ta l  i ty  

was hampered by t h e  1  i m i t e d  i n f o r m a t i o n  on b r e a s t f e e d i n g  i n  t h e  data.  A 

l i s t  o f  t h e  t ypes  o f  d a t a  which shou ld  be c o l l e c t e d  i n  f u r t u r e  surveys 

which i n v e s t i g a t e  t h i s  r e l a t i o n s h i p ,  i s  as fo l lows: .  

1. Reasons f o r  never  b r e a s t f e e d i  ng and f o r  s t opp ing  b r e a s t f e e d i  ng. 

2 .  S u c k l i n g  a b i l i t y  a t  b i r t h  and a t  t h e  t i m e  o f  s t o p p i n g  b r e a s t f e e d i n g .  

3. The f requency  o f  b r e a s t f e e d i n g  a t  a  s p e c i f i e d  age (say ,  a t  1 month).  

4. P r a c t i c e s  r e l a t i  ng t o  suppl  emental feed i  ngs: 

5. The genera l  s t a t e  o f  h e a l t h  o f  each b i r t h .  

6. Whether o r  n o t  s i c k  c h i l d r e n  a r e  s e l e c t e d  f p r  con t i nued  b r e a s t -  

f e e d i n g  a t  ages when h e a l t h y  c h i l d r e n  a r e  weaned. 
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Tab le  1 

I n f a n t  M o r t a l i t y  Rates by Sex and B i r t h  Cohor t  

Notes:  1 )  Es t imates  a r e  based on d a t a  which a r e  a d j u s t e d  f o r  age heaping. 
2 )  Exc ludes  b i r t h s  o c c u r r i n g  w i t h i n  12 months o f  t h e  i n t e r v i e w  da te .  

** These es t ima tes  f o r  T u n i s i a  a r e  d e r i v e d  f r om m o r t a l i t y  r a t e s  f rom 
age 0 t o  2 and west r e g i o n  o f  Coale-Demeny model l i f e  t a b l e s .  

Egypt  1 
I 

Yemen Jordan  T u n i s i a  

Both Sexes * * 

1976- 1 -- 68a 74a 1 l 42b  1 1561 1 
1971-1975 
1966-19 70 
1961 - 1965 
1956-1960 

% Change 

6 9 
72 
90 

121 

43% 

78 7 7 
6 4 80 
88 9 8 
- - - - 
23% 24% 

163c 
185 
226 
274 

Ma1 es I 
1976- I -  -- 70 77a 1 142b 

1 iiH~t5~~ 

149 
150 
160 - - 
11% 

5 9 7 9 7 9 152 

90 98 

170 
22 7 
257 - - 

39% 

I 

Femal es 

19 76- 

1 122 

52% 

1971-1975 
1966-1970 
1961-1965 91 
1956-1960 1 119 

I 

6 6 7 Oa 

- - - - 

2 0% 21% 

-- I -- 

7 7 74 
63 79 
88 - - 

% Change 

11% 

I 
2 5% 29 % 33% 

41% 

12% 38% 



Table 2 

C h i l d  M o r t a l i t y  Rates by Sex and B i r t h  Cohor t  

I I Females 

1971-1975 
1966-1970 1 :;;;:;;:: 

I % Change 
I 

80 th  Sexes I 
1971-1975 
1966-1970 
1961-1965 
1950-1960 

Notes: 1 )  Es t imates  a r e  based on d a t a  which a r e  a d j u s t e d  f o r  
age heapi ng . 

2 )  Exc ludes b i r t h s  o c c u r r i n g  w i t h i n  5 y e a r s  of t h e  
i n t e r v i e w  date.  

I Change 
46x 1 30% 1 39% 

Jordan 

- - 
19.1 
30.4 
51 .O 

T u n i s i a  

32.6 
55.3 
60.6 - - 

Egypt 

65.0 
74.8 
93 .O - - 

Yemen 

94.6 
118.4 
155.3 - - 



Notes: aThe r e g r e s s i o n  models o f  Jordan and Egypt i n c l u d e d  a  dummy v a r i  a b l e  r e p r e s e n t i  ng 
re1  i g i o n  (Musl i m l c h r i s t i a n )  . 

b ~ o r  Yemen, mo the r ' s  and f a t h e r ' s  educa t i ona l  s t a t u s  was represen ted  by t h e i r  
1  i t e r a c y  s t a t u s  ( 1  i t e r a t e l i  11 i t e r a t e )  . 

CThe r e g r e s s i o n  models were f i t  w i t h  t h e  maximum 1  i k e l  i hood procedure so t h e  
s t anda rd  R-square s t a t i s t i c  c o u l d  n o t  be computed. However, t h e  q u a n t i t y  "D" 
which has an i n t e r p r e t a t i o n  s i m i  l a r  t o  R-square was computed ( H a r r e l  1  , 1980). 

3 b ,  . - - 
3 .  * 

Tab le  3 
Net E f f e c t s  on I n f a n t  M o r t a l i t y  P r o b a b i l i t i e s  

o f  Demographic and Socio-economic Fac to r s  

Symbols: + S i g n i f i c a n t  a t  10% l e v e l  l * ' ~ l g n l f i c a n t  a t  51 l e v e l  I * *  S i g n i f i c a n t  a t  1% l e v e l .  

7 

V a r i a b l e  

1 ~ n t e r c e p t  1 0 s  Age a t  B i r t h  

Age Squared 

B i r t h  Order 

Leng th  o f  B i r t h  I n t e r v a l  

S u r v i v o r s h i p  o f  P rev i ous  
B i r t h  

Surv i ved 

1 M '  Educa t ion  
None 1 1-5 Years 
6+ Years 

F a t h e r ' s  Educa t ion  
0-5 Years 
6-9 Years 
lo+ Years 

Mo the r ' s  Work S t a t u s  

Jordana 
(1976) 

( Beta Std. 1 

T u n i s i a  
(1978) 

Be ta  Std. 

E!~Y p t d  
(1980) 

Be ta  Std. 

- 

I Worked 1 .025 ,068 / -.027 .060 1 .023 .035 1 ,031 .048 

Coe f f  E r r o r  

,260 ,816 

-.125* .058 
.022* .026 

.024 .026 

-.052** .005 

-.336** -063 
.336** .063 

.045 .I24 

Yemenu 
(1979) 

Beta  Std.  1 

-. 

Model Chi Square 202.06** 223.56*+ 563.42 221.3 1 - 1  O e g r e e o f  F r e d m  1 15. 1 14. 1 15. 1 12. 
0 S t a t i s t i c c  0.023 0.234 0.045 0.239 

1 

Never Worked 

F a t h e r ' s  Occupat ion 
A g r i c u l t u r a l  
T r a n s i t i o n a l  
B lue  C o l l a r  
White C o l l a r  

P lace  o f  Residence 
Urban 
Rura l  

Number o f  Observa t ions  

Coe f f  E r r o r  I 

-.771 .661 

-.027 .046 
.054** .022 

.054** .022 

-.035** .004 

-.357** .051 

Coeff E r r o r  

1.210 -953 

-.219** .065 
.033** ,017 

.101** ,027 

-.043** .005 

-.295** .069 
.295** .069 

Coe f f  E r r o r  

1.304 .486 

-.167** ,035 
.092** .016 

.092** .016 

-.031** .002 

-.289** .033 
.289** ,033 

.058 .082 1 .256+ .I46 
-.401* ,191 

-.025 ,068 

-.I35 .I75 
.I19 .076 
.087 .083 

-.072 -133 

-.135* -051 
.I35 ,051 

8458. 

.I46 .240 
.084 .058 

,_ -.221* .096 

.066 .I30 
-023 ,073 

-.089 .lo8 

.081 ,143 
,032 .077 

-.I13 -200 

--.242 2 0 8  I 
.002 .049 

-.002 .049 
.I93 ,268 
.042 ,145 

-.235 ,225 

-027 -060 

.009 .274 

.060 .I17 

.I91 .I26 
-.260 .213 

-.a28 .055 
,028 .055 

7060. 

.I37 .I12 .242 .208 

-.023 .035 

-.042 .I32 
-.028 ,056 
-.046 .060 
-116 ,103 

-.125* .055 
.I25 .055 

11961. 

-.031 .048 

.132 ,225 
-.034 .091 
,060 ,093 

-.I58 .I83 

-.156* .077 
,156 ,077 

3889. 



T a b l e  4  

I n f a n t  M o r t a l i t y :  R e l a t i v e  R i s k  R a t i o s  f o r  S e l e c t e d  F a c t o r s  

I V a r i a b l e  

M o t h e r ' s  Age a t  B i r t h  
From 18  t o  20 

25 
3  0 
3  5 
40 

B i r t h  Order  
From 2 t o  3  

5  
7 

L e n g t h  o f  P reced ing  B i r t h  
I n t e r v a l  

From 1 2  t o  2 4  months 
36 months 

I S u r v i v o r s h i p  o f  t h e  
P r e v i o u s  B i r t h  

From A1 i v e  t o  Dead 

M o t h e r ' s  E d u c a t i o n  
From 0  t o  5 y e a r s  

6 y e a r s +  
I 

P l a c e  o f  Res idence j From Urban t o  R u r a l  
I 

Jo rdan  & 

NS = Not S i g n i f i c a n t  



Notes: aThe reg ress ion  model f o r  Egypt conta ined a  dummy v a r i a b l e  rep resen t i ng  
re1 i g i o n  (Mus l im/Chr is t ian) .  

b ~ o r  Yemen, mother 's  and f a t h e r ' s  educat ional  s t a t u s  was represented by t h e i r  
1  i t e r a c y  s t a t u s  ( 1  i t e r a t e / i l  l i t e r a t e ) .  

CThe reg ress ion  models were f i t  w i t h  t h e  maximum l i k e l i h o o d  procedure so t h e  
standard R-square s t a t i s t i c  cou ld  no t  be computed. However, t h e  q u a n t i t y  "D" 
which has an i n t e r p r e t a t i o n  s i m i l a r  t o  R-square was computed ( H a r r e l l ,  1980). 

L 

Table 5 
Net E f fec t s  on C h i l d  M o r t a l i  t y  P r o b a b i l i t i e s  

of Demographic and Socio-economic Factors 

Symbols: + S i g n i f i c a n t  a t  10% l e v e l l *  S i g n i f i c a n t  a t  5% l e v e l l * *  S i g n i f i c a n t  a t  1% l e v e l .  

Var iab le  

I Intercept 
Mother's Age a t  B i r t h  

Age 
Age Squared 

B i r t h  Order 

Length of B i r t h  I n t e r v a l  

Su rv i vo rsh ip  o f  Previous 
B i r t h  

Surv i ved 1 Died 1 Mot h e r ' s  Education 
None 
1-5 Years 

Jordan 
(1976) 

Beta Std. 
Coeff E r r o r  

.391 .393 / 
-.074 -256 -.561 -.427 

Tun is ia  
(1978) 

Beta Std. 
Coeff E r r o r  

E ~ Y  p t d  
(1980) 

Beta Std. 
Coeff E r r o r  

-.251 1.040 

-.148+ .076 
.003+ .001 

-011 -033 

-.028** .004 

-.096 .082 
.096 .082 

I - -298 I -.078 -140 1 F a ~ ~ e r ' ~ ~ ~ u c a t i o n  

Yemen" 
(1979) 

Beta Std. 
Coef f  E r r o r  

-2.243 1.402 

.010 .099 

.OOO .002 

-.035 .046 

-.042** .008 

-.049 .I13 
,049 .I13 

,:--.020 .I91 1 I 

-302 -412 
-.I19 .227 
-.I83 .344 

I 
-2.742 2.232 1-3.202 1.975 

- .009 .035 -138 

-428 -288 
-073 -159 

-.501* .240 
I 

Mot he r ' s  Work Sta tus  
I 

I Worked 1 .279+ .I44 1 -.079 .099 1 .024 .069 1 .018 .091 

-.242 .I73 
.242 .I73 

-.016 .069 

-.028* .012 

-.I40 .094 
-.I40 ,094 

I 

.062 ,047 

-.089** .007 

-079 -217 -.078 .I40 
-.079 .217 1 .078 .I40 

- 

Never Worked 

Father 's  Occupation 

-.279' .I44 1 -079 .O99 1 -.O24 .069 1 -.018 .091 1 
A g r i c u l t u r a l  ,025 1 -.028 -. 166 2;: 1 .I54 .494 1 
T r a n s i t i o n a l  1 .05L .221 :::: 1 -.0'26 - . 377*  .185 
Blue C o l l a r  -.lo0 ,218 ,062 ,232 -.I27 ,119 -.I30 .205 
White C o l l a r  

Place o f  Residence 
Urban 
Rural 

Number of Observations 
Model Chi Square 
Degree o f  Freedom 

' D S t a t i s t i c C  

-.I57 ,379 

-.I54 .I30 
.I54 ,130 

4304. 
34.18** 
14. 
0.008 

-.255 .370 

-.342** ,097 
,342 .097 

3672. 
75.61** 
13. 
0.192 

-319 -197 

-.167* .072 
.I67 .072 

5336. 
80.25** 
15. 
0.015 

-.401 .410 

-.472** .I76 
.472 .I76 

1594. 
60. 80** 
12. 
0.192 



Tab le  6 

C h i l d  M o r t a l i t y :  R e l a t i v e  R i s k  R a t i o  f o r  S e l e c t e d  F a c t o r s  

V a r i a b l e  
I 
I Jo rdan  
I 

Leng th  o f  t h e  Preced ing  1 
B i r t h  I n t e r v a l  

P l a c e  o f  Res idence I 1 
I I 

From 12 t o  2 4  months 
t o  36 months 

From Urban t o  Rura l  I NS I 

0.72 
0.51 

Yemen I 
I 

NS = Not S i g n i f i c a n t  



Table 7 
M o r t a l i t y  Rates by Age I n t e r v a l s  and by Breast  feeding Sta tus  

Age Sta tus  a t  t he  Observed L i f e  Tabi-e K d T u T d  
I n t e r v a l  Outset  o f  t h e  

Size Rate 

Breast  feeder 1 15.1 r 16.0 

48.7 36.9 3.35 216 32.41 43.1 3.35 

6-1 1 

1-11 

1-5 

6-1 1 

Breast  feeder 

Non-breastfeeder 

Breast  feeder 

Non-breastfeeder 

Non-breast Breast  feeder feeder 

Breast  feeder 

Non-breast feeder I 1-11 1 Breast feeder 1 7::: 1 28.9 1 25.6 1 6.38 , I 1::: 1 88.20 

94.2 I Ns 1 

271 5 

Non-breastfeeder 129.0 122.3 196.85 

9.3 

-- 1169.2 
NS = Not S i g n i f i c a n t  

2969 

8 1 7  9.2 : 3328 25.3 

273 64.9 46 .O 
- 

EG YPT-- 

7 5 3 1 p r i  442 y[L:yp 81.8 

6 94 8 8.9 

NS 

2.95 

: 8.39 

5.78 442 

11.10 

62.8 40.5 

71 1 

3515 

216 

12.2 

15.47 

23.30 

60.19 

14.6 

25.0 

57.7 

1951 127 

1527 

414 

N S 

2.95 

YEMEN 

63.7 

137.4 

32.6 

31.8 

157.48 60.00 

29.50 

36.23 

NS 

NS 



A P P E N D I X  TABLES 



Table A1 

Net E f f e c t s  on .Age-Specific Y o r t a l i t y  P r o b a b i l i t i e s  of 
B r e a s t f e e d i n g  and Demographic and Socioeconomic F a c t o r s  

(The 1976 Jo rdan  F e r t i l i t y  Survey)  

V a r i a b l e  

Breas t i e e d i n g  1 - . 5 6 2 *  0134 

Regress ion  R e s u l t s  bv Age i n t e r y a l  
1-11 Xonths i 1-5 ~ o n t h s  1 6-11 Honths 1 12-59 Honths 

Beta S t d .  ( Beta  S t d .  I Beta S t d .  / Beta  S t a .  

I n t e r c e p t  

? f o t h e r t s  Age a t  
B i r t h  

Coef f .  E r r o r  

-1 .271 1.949 

A3 e  - .023 .137 
Age Squared - .OOO .002 

B i r t h  Order  1 .013 .055 

Length of P reced ing  
B i r t h  I n t e r v a l  

-.046** .011  

S u r v i v o r s h i p  o f  
P r e v i o u s  Birch 

.185 ,157  

! l o t h e r ' s  ~ d u c a i i o n ~  
Non e  
1-5 Years 
6- Years 

~ o t h e r ' s  Work S t a t u s  
Worked 1 .060 .151  I 
Never Worked 1 -.060 - 1 5 1  

I 

. I 2 8  .282 
,122 . I 8 5  

-.249 .212 

 ath her's Educat ion 
0-5 Years  
6-3 Years  
1 W  Years  

F a r h e r '  s Occupat ion I 
A g r i c u l t u r e  -. 300 , 4 0 3  
T r a n s i t i o n a l  ' - . I 1 6  . 1 9 1  
Blue C o l l a r  - . 3 i C  .174 
m i t e  C o l l a r  1 .456 .309 

I 

.393 .319 
-. 1 3 1  . I 8 3  
- .263  .261  

Residence 1 . I 2 3  . I 1 7  

Coef f .  E r r o r  

-1.525 2.410 

Xotes :  a )  Due t o  l a c k  of s u f f i c i e n t  c a s e s ,  m o t h e r ' s  e d u c a t i o n  c a t e g o r i e s  "1-5 y e a r s "  
and "6+" y e a r s  were combined i n  t h e  c h i l d  m o r t a l i t y  model. 

Coef f .  E r r o r  1 Coef f .  E r r ~ r  

' -3.413 3.263 1 7.242 5.382 I 

Number of Obse rva t ions  
Model Chi-square  
Degrees o f  Freedom 
D s t a t i s t i c b  

b) The r e g r e s s i o n  models were f i t  v i t h  t h e  maximum l i k e l i h o o d  procedure  s o  the 
s t a n d a r d  R-square s t a t i s t i c  could n o t  be  computed. However, t h e  q u a n t i t y  
"DM which has  an i n t e r p r e t a t i o n  s i m i l a r  t o  R-square was computed ( H a r r e l l ,  
1980) .  

3601 
58.80 ** 

15  
.016 

Symbols: + S i g n i f i c a n t  a t  the 10% l e v e l ,  
* S i g n i f i c a n t  a t  t h e  5% l e v e l .  

** S i g n i f i c a n t  a t  t h e  1% l e v e l .  
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Table 242 

Net E f f e c t s  on Age-Specific M o r t a l i t y  P r o b a b i l i t i e s  of 
Breas t feed ing  and Demographic and Socioeconomic F a c t o r s  

(The 1978 T u n i s i a  F e r t i l i t y  Survey) 

I n t e r c e p t  

Regress ion R e s u l t s  by Age I n t e r v a l  

Breas t  f eed ing  

 other's Age a t  
B i r t h  
Age 
Age Squared 

12-59 Honths 

Beta  S td .  
Coeff .  E r r o r  

1-11 Months 

V a r i a b l e  S td .  
Coeff .  E r r o r  I Beta 

B i r t h  Order . 
Length of Pre- 

ceed ing  B i r t h  
I n t e r v a l  

1-5 Months 

Beta  S t d .  
Coefr'. E r ro r  

Surv ivorsh ip  
of P rev ious  
B i r t h  

6-11 Months 

Beta S td .  
Coeff.  E r r o r  

k t h e r l s  Educa- 
t i o n  
None 
1-5 Years  
6+ Years  

F a t h e r ' s  Educa- 
t ion  

0-5 Years  
6-9 Years 
l W  Years 

Yother ' s  Work 
S t a t u s  
Worked 
Never Worked 

F a t h e r ' s  Occu- 
p a t i o n  
A g r i c u l t u r e  
T r a n s i t o n a l  
Blue C o l l a r  
White C o l l a r  

Residence 

Number of Obser- 3230 
v a t  i o n s  

Hodel Chi- 42.05** 
Square  

Degrees of 15 
Freedom 

D S t a t i s t i c  . I 2 4  

Notes: a )  The r e g r e s s i o n  models were f i t  v i t h  t h e  maximum l i k i l i h o o d  procedure so t h e  
standard R-square s t a t i s t i c  could n o t  be  computed. However, the  q u a n t i t y  
"D" which has  an i n t e r p r e t a t i o n  similar t o  R-square was computed ( H a r r e l l ,  
1980) . 

Symbols: + S i g n i f i c a n t  a t  the 10% l e v e l .  
* S i g n i f i c a n t  a t  t h e  54 l e v e l .  

** S i g n i f i c a n t  a t  t h e  1% l e v e l . ,  



Table A3 

Net E f f e c t s  on Age-Specific Mor ta l i ty  P r o b a b i l i t i e s  of  
Breastfeeding and Demographic and Socioeconomic Fac tors  

(The 1980 Egypt F e r t i l i t y  Survey) 

I Regression Resul t s  by Age I n t e r v a l  

I n t e r cep t  

Variable 

Breastfeeding 

Mother's Age a t  
B i r t h  
Age 
Age Squared 

1-11 Months 

Beta Std.  
Coeff. Er ror  

B i r t h  Order 

Length of Pre- 
ceeding B i r t h  
I n t e r v a l  

1-5 Months 

Beta Std.  
Coeff. Er ror  

Survivorship 
of Previous 
B i r t h  

Hother 's  Educa- 
t ion 
None 
1-5 Years 
6+ Years 

6-11 Months 

Beta Std.  
Coeff. E r ro r  

Fa the r ' s  Educa- 
t ion 
0-5 Years 
6-9 Years 
10+ Years 

12-59 Months 

Beta Std. 
Coeff. Er ror  

Hother 's  Work 
S t  a t u s  
Worked 
Never Worked 

Fa the r ' s  Occu- 
pa t i o n  

Agr icu l ture  
T rans i t i ona l  
Blue Col la r  
White Col la r  

Residence 

Number of Obser- 6745 6745 6649 2274 
va t i ons  

%del  Chi- 140.08** 100.33** 106.77** 43.48** 
Square 

Degrees of 15 15 15 15 
Freedom 

D s t a t i s t i c a  .022 .015 .016 .019 

Hotes: a) The regress ion  models were f i t  with the  maximum l ike l ihood-procedure  so t h e  
s tandard R-square s t a t i s t i c  could no t  be computed. However, t h e  quan t i t y  
"D" which has  an i n t e r p r e t a t i o n  s i m i l a r  t o  R-square vas  computed Cdar re l l ,  
(1980). 

Symbols + S i g n i f i c a n t a t t h e l O X l e v e l .  
* Sign i f i c an t  a t  the  5X l eve l .  

** Sign i f i c an t  a t  the 1% leve l .  



Table A4 

Net E f f e c t s  m Age-Specific H o r t a l i t y  P r o b a b i l i t i e s  of 
B r e a e t f e e d i a g  and Demographic and Socioecoaomic F a c t o r s  

(The 1979 Yemen F e r t i l i t y  Survey) 

I Regress ioa  R e s u l t s  by Age I n t e r v a l  

V a r i a b l e  

- 

I n t e r c e p t  

Breas t i  e e d i n g  

!-!other's Age a t  
B i r t h  
Age 
Age Squared 

B i r t h  Order 

Length of Pre- 
ceeding B i r t h  
I n t e r v a l  

Surv ivorsh ip  
of  P rev ious  
B i r t h  

Mother 's L i t e r -  
acy  

I l l i t e r a t e  
L i t e r a t e  

F a t h e r ' s  L i t e r -  
acy  
I l l i  t e r a t e  
L i t e r a t e  

Hother ' s  Work 
S t a t u s  
Worked 
Never Worked 

F a t h e r ' s  Occu- 
p a t i o n  
Agr icu l  c u r e  
T r a n s i t i o n a l  
Blue C o l l a r  
White C o l l a r  

Residence 

Number o f  Obser- 1598 1 5  98 
v a t  i o n s  

Model Chil- 5 l .12* 40.00** 
Square  

Degrees o f  1 3  13 
Freedom 

D s t a t i s t i c a  . I 6 1  .137 

1-11 % n t h s  

Beta  Std.  
Coeff .  E r r o r  

Notes: a)  The r e g r e s s i o n  models v e r e  f i t  v i t h  t h e  maximum l i k e l i h o o d  p rocedure  eo t h e  
s t a n d a r d  R-square s t a t i s t i c  could n o t  b e  computed. However, t h e  q u a n t i t y  
"D" which h a s  an i n t e r p r e t a t i o n  similar t o  R-square v a s  computed ( H a r r e l l ,  
1980). 

6-11 Hoathe 

Beta  S td .  
Coeff .  E r r o r  

1-5 Hoaths 

Beta  Std.  
Coeff .  E r r o r  

Symbols + S i g n i f i c a n t  at t h e  10% l e v e l .  
* S i g n i f i c a n t  at . t h e  5% l e v e l .  

** S i g n i f i c a n t  at the U l e v e l .  

12-59 Months 

Beta S td .  
Coeff .  E r r o r  


