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I. IN T R O D U C T IO N

The fact th a t an adequate diet has possitive effects on the pregnant woman 
and her progeny is a generally accepted fact. This knowledge is in great p art responsi­
ble for the establishm ent o f programs oriented to  improve the nutritional status of 
the pregnant woman.

The first evidence of the diet effects on reproduction had its origin in the 1930 
decade, when studies in animals carried ou t by Hale,1 and in hum ans by McCance 
et al.2 and by  O rr,3 suggested tha t a deficient d ie t was associated with a greater 
incidence o f fetal abnorm alities and low birth  weight.

The Second World War supplied the natural environm ent to prove these observa­
tions in a  national context, through selective supplem entary programs for pregnant
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w om en and children. In England, betw een 1940 and 1945 it  was found th a t improve­
m ent o f  the d ie t was related w ith a  significant reduction in  th e  rate o f  stillborn 
infants. Since pregnant wom en did n o t coun t w ith adequate m edical a tten tion  during 
this period, Thom son4 later suggested th a t reduction  in the m ortinatality  rates was 
prim arily a consequence o f  a b e tte r nu trition  during pregnancy, under extraordinarily 
deficient social and health  conditions.

In a similar way, “natural food experim ents" carried o u t in Oslo during the  II 
World War also supported  a  possible rela tion  betw een supplem entation during preg­
nancy and the  decline in the prem aturity  and m ortinatality  rates.5

Ebbs, Tisdall and Scott6 in T oronto , provided supplem entation to  90 women 
o f  low socioeconom ic level, com paring them  with 120 women o f the same condition, 
n o t supplem ented, and w ith 170 women o f m edium  socioeconom ic level. Even though 
weight a t  b irth  was similar in the three groups, the low socioeconom ic women ex­
em pt o f  supplem entation, exhibited a  greater incidence o f  perinatal complications.

Balfour7 on his part, evaluated the effects o f  an extensive supplem entation 
program  which included 11,618 women o f  low socioeconom ic level, and his results 
supported  those o f  previous studies. A lower fetal and neonatal m ortality  rate was 
observed in children whose m others had received th e  supplem ented d iet.

Research carried ou t after World War II can b e  classified in three categories:

1. Controlled experiences in pregnant women carried o u t in the United States 
o f  America, Canada and G reat Britain.

2. Transcultural studies in countries where m alnutrition  is prevalent.

3. Studies in animals.

Kasius et al.8 provided vitamins, proteins and vitamins, and only proteins, to 
th ree groups o f  women in Philadelphia, w ithout observing differences between birth 
weight, height and thoracic perim eter o f children born  from  supplem ented women 
with respect to those o f a contro l group. G oldtich9 in San Francisco, California, was 
also unable to  dem onstrate effects resulting from  protein supplem entation during 
pregnancy on the b irth  weight o f  children delivered by women of medium and low 
socioeconom ic level.

Certain num ber of studies, however, back the favorable effects o f supplementa­
tion , including those o f Higgins,10 Harrell, W oodyard and G ates11 and Kasius et al.8 
For exam ple, Higgins found a reduction in  the incidence o f  p rem aturity  in women 
o f  low socioeconom ic level who received supplem entation, even though the higher 
birth  weight o f the child was no t considered related to  supplem entation. On their part, 
Harrell and his group inform ed o f  higher IQ ’s in the children o f  black women to whom 
supplem entation had been provided. Kasius and co-workers also observed a decline



103

in prem aturity  and toxem ia in supplem ented wom en, b u t w ithout proving any effect 
on the physiological conditions of their children.

In general, these last two studies are difficult to  in terpret and do n o t sustain 
the evidence o f a clear im pact o f supplem entation. Birch and Gussow12 have form u­
lated a series o f m éthodologie considerations wich could be the responsible factors of 
these findings.

Among them , the impossibility o f establishing the relative effects o f factors such 
as m aternal diet, the m o ther’s health and the product of pregnancy should be m en­
tioned. Furtherm ore, the probability  exists th a t the studies in question did n o t include 
those women of low socioeconom ic level subjected to the risk o f severe nutritional 
deficiencies, both  before and during pregnancy.

The transcultural-type o f  research has perm itted  to  study populations affected 
by chronic m alnutrition fo r various generations. These studies have shown a positive 
relation between supplem entation and the pregnancy product, particularly when 
im provem ent o f  the diet reaches the m ore at-risk groups. Studies carried o u t by the 
Division o f  Human Developm ent o f INCAP in four rural villages of G uatem ala,13-15 
revealed th a t b irth  weight was significantly higher in the case of those children whose 
m others received greater supplem entation during pregnancy, thus suggesting th a t the 
effect o f the calories would be the m ost im portant. In addition, recent results show 
advantages in th e  developm ent of these children as a consequence of the higher intake 
o f  the  m o ther.15 Chavez, M art/nez and Y ashine16 have supplem ented the d ie t o f 
w om en and children in a village of Mexico. Their results dem onstrate an im provem ent 
in the health o f  both groups, a m ore positive a ttitu d e  o f  the parents towards the chil­
dren th a t have received supplem entation, and a more independent behavior o f the 
children themselves. In view o f the fact th a t the supplem ented group has had greater 
contact with the investigators and no basic nu tritional inform ation is available for the 
experim ental nor for the contro l groups, it cannot be definitively clarified whether the 
possitive effects observed can be a ttribu ted  exclusively to  d ietary factors. Both studies, 
however, support a positive relation betw een food intake during pregnancy and the 
product, and the new born and the breast-fed child when0supplem entation is provided 
to severely deficitary populations.

R ecently , some transcultural studies have been aimed a t the relationship be­
tween low  socioeconomic level and inadequate conception products. Since m alnutri­
tion is highly prevalent in these sectors, it m ay no t be useful to  try  to  separate the 

x nutritional effects from those resulting from  social stratification.

The central objective o f  the research carried o u t in animals has been to  study 
the effect, on the product, o f d ie tary  restriction during pregnancy and lactation. 
Winick17 has dem onstrated th a t nu tritional restriction during pregnancy is associated 
w ith a decrease o f  15°/o o f  the cerebral cells a t b irth , and th a t reductions o f  up to 
6 0 %  are observed when the animals are subjected to  m alnutrition in utero and 
during lactation.
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Chow and Lee18 and Chow et a l.19 also dem onstrated growth arrest and abnor­
malities in the protein and carbohydrate metabolism as a result o f d ietary restrictions 
during only  pregnancy, and in the pregnancy and lactation periods, w ith more 
m arkedly effects in the la tter case.

These studies together w ith those o f Sm art and Dobbing,20 Barnes et a l.21, 
Frankova and Barnes22 and others, indicate th a t in  the rat, the nutritional status 
during pregnancy is associated to  anatom ic and behavioral changes of the product.

However, the intergenerational m alnutrition models in animals are m ore com pa­
rable to  hum an groups who have suffered from  m alnutrition for various generations 
than the unigenerational models. These studies have shown th a t m alnutrition present 
in more than one generation is associated to  more serious effects, and th a t their correc­
tion  requires more prolonged periods o f d ietary supplem entation.23

Galler and R osenthal24 have studied a ra t colony w ith intergenerational malnu­
trition  supplem ented from  birth , by crossing them  with well-nourished female animals. 
These rats rapidly increased their weight and at the m om ent o f weaning did n o t differ 
from  the well-nourished animals in weight or in body  length. Nevertheless, the differ­
ences in behavior persisted, observing tha t the intergenerational m alnourished rats 
were fed less frequently  by  the female rats than the well-nourished animals. When 
the females with intergenerational m alnutrition were supplem ented before pregnancy, 
the p roduct weight a t weaning was higher than th a t o f those who received an adequate 
d ie t only  as of b irth ; this indicates th a t the earlier the supplem entation is instituted, 
the greater the favorable effects on the pregnancy p roduct.25 In sum m ary, the studies 
in animals on the consequences of m alnutrition in pregnancy and in their products 
have n o t always rendered the type o f  evidence expected from them , due to  problems 
in the m ethodology and design em ployed.26, 27

In spite o f  it, these data in general suggest significant effects when the pregnant 
females are exposed to m alnutrition . On the o ther hand, even though these results 
cannot be extrapolated  to  the conditions existing in the hum an being, together with 
the studies previously refesred to , they  perm it to  p o in t ou t an im portan t number 
o f  relations which require m ore at dep th  research.

II. NUTRITION PROGRAMS

Programs leading to  improve the nutritional status o f  the pregnant woman are 
becoming increasingly m ore com m on in the developing countries, for the purpose of 
m odifying the high infant m ortality  and m alnutrition rates th a t exist in the majority 
o f  them . Supplem entary feeding and nutrition  education constitu te  the interventions 
m ore frequently  used. A lthough the im portance o f these programs cannot be over­
looked, they are subject to  num erous lim itations in their design and implementation 
which need to  be exam ined and corrected if the purpose is to  improve them  in the 
fu tu re .28 A d irect consequence o f  these lim itations has been the inability to seriously 
evaluate the nu tritional im pact o f such programs.
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As happens with educational activities, supplem entation has also been alm ost 
totally  im plem ented through the health services th a t in addition provide prenatal 
care. B ut it has been proved that, unfortunately , im portant groups of women 
do no t benefit from  these services, a fact which limits their scope in a considerable 
degree. The experiences o f Chile with the National Leche Program is illustrative in 
this respect (Tables 1 and 2). Having an extensive net o f health services, in 1972 
only  54°/o o f all the pregnant m others could be supplem ented. On the o ther hand, 
even though through studies carried o u t in the rural areas it was proved th a t 78°/o 
o f the program  beneficiaries regularly received their milk quota, certain marginal 
and rural sector groups were excluded not only from  dietary supplem entation b u t also 
from  all health care measures.28 As already com m ented in this paper, if the 
effects o f supplem entation can only be detected  in those populations who are more 
a t risk o f  m alnutrition and poverty, it is quite possible th a t in the case o f Chile, the 
Leche Program did no t cover an im portant group o f pregnant women who really 
were in need o f  said supplem entation.

T A B L E  1

C O V E R A G E  O F  T H E  N A T IO N A L  L E C H E  P R O G R A M , 
C H IL E  1 9 7 2

B enefic iary  groups P o p u la tio n *
Coverage, °/o  

Program m ed Carried ou t

Breast-fed infants  
(0 -2 3  m onths) 5 2 3 ,0 0 0 8 5 57

Preschool children  
(2 -5  years) 9 8 1 ,0 0 0 70 5 9

School children 2 ,0 2 7 ,0 0 0 8 0 9 0

Pregnant w om en 4 3 7 ,0 0 0 70 54

*  These figures were obtained fro m  the A nnual R ep o rt o f  the U n ited  Nations, 
1 9 7 2 . T h e  age structure is based on the percentages u tilized  by th e  Public  
H ealth  D ep artm en t o f  th e  U niversity  o f Chile.

T aken  fro m  H akim  and S o lim ano .28

In addition, the effectiveness o f  these nu trition  activities depend in a great 
measure o f  access means to the health services. Firstly, in the m ajority o f  the
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developing countries, the rural and marginal urban com m unities do n o t have o r  have 
only  a lim ited access to  such services. Secondly, the possibility o f  absence o f perinatal 
com plications is closely related with the good health conditions of the m other during 
pregnancy, so th a t the lack o f medical atten tion  itself and, per se, determ ines negative 
consequences for these at high-risk com m unities.

T A B L E  2

F A M IL Y  C O N D IT IO N  A N D  P A R T IC IP A T IO N  IN  
T H E  L E C H E  P R O G R A M , C H IL E , 1 9 7 2

Socioeconom ic  
level o f the  

fa m ily

Percentage o f fam ilies  
partic ipating in the  

Program

M ed iu m  and high incom e 6 5

M e d iu m -lo w  incom e 7 8

L o w  incom e 8 2

Participation according to number o f  beneficiaries

N um ber o f  beneficiaries Percentage o f fam ilies
in the  fa m ily partic ipating in  the

Program

1 6 9

2 72

3 80

4  o r m ore 88

Taken from Hakim and Solimano.28
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Another concept th a t should be taken into consideration and th a t obviously 
makes the evaluation o f  these programs a difficult task, is th a t m aternal nu trition  
constitutes one of the many independent variables th a t affect the fetal viability and 
survival. More still, fetal viability m ay not have any relation w ith the nutritional 
measures if o ther necessary conditions are not fulfilled. The observed changes in the 
infant m ortality  rates in Chile during the last 40 years, when food supplem entation 
has been provided to women and children a t risk o f  m alnutrition  are illustrative in 
this sense.29 Even though this rate  has significantly diminished (Table 3), the reduc­
tion has been proportionally  greater in the medium and high-income sectors who did 
no t receive supplem entation through public programs (Tables 4 and 5).

T A B L E  3  

IN F A N T  M O R T A L IT Y  R A T E S  (P E R  1 ,000  B O R N  A L IV E ) ,  
C H IL E , 1 9 2 7 -1 9 7 3

Year Rate Year Rate

1 9 2 7 2 2 6 1 96 4 1 0 5 .3

1 9 3 0 2 3 4 1 9 6 5 9 9 .8

1 9 3 5 251 1 9 6 6 1 0 1 .9

1 9 4 0 1 92 196 7 9 8 .4

1 9 4 5 1 6 4 .5 1 9 6 8 8 6 .6

1 9 5 0 1 3 6 .2 .1 9 6 9 7 8 .7

1 9 5 5 1 1 9 .2 1 9 7 0 7 9 .3

1 9 6 0 1 2 6 .2 1971 7 0 .5

1961 114.1 1 9 7 2 71.1

1 9 6 2 1 1 3 .6 1 9 7 3 6 5 .3

1 9 6 3 1 0 5 .5

Taken from Solimano and Hakim.29
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IN F A N T  M O R T A L IT Y  IN  P R O V IN C E S  W IT H  H IG H , M E D IU M  
A N D  LO W  IN C O M E , C H IL E , 1 9 4 0 -1 9 4 7

TABLE 4

In fa n t m o rta lity  rates 
(per 1 ,0 0 0  born  alive)

Per cent 
change

1940 1947

Provinces w ith  
high incom e 179 1 44 2 0 %

Provinces w ith
m ed ium  incom e 199 1 6 3 1 8 %

Provinces w ith  
lo w  incom e 2 0 5 184 1 0 %

N ational average 197 167 1 5 %

T ake n  fro m  Solim ano and H a k im .29

T A B L E  5

IN F A N T  M O R T A L IT Y  IN  P R O V IN C E S  W IT H  M E D IU M  A N D  LO W  IN C O M E , 
C H IL E , 1 9 5 8 -1 9 5 9  A N D  1 9 6 8 -1 9 6 9

In fa n t m o rta lity  rates 
(per 1 ,0 0 0  born  alive)

Per cent 
change

e  1958-1959 1968-1969

Provinces w ith  
high incom e 9 8 5 9 4 0 %

Provinces w ith
m edium  incom e 1 30 9 6 2 6 %

Provinces w ith  
low  incom e 1 3 6 1 0 5 2 3 %

N ation a l average 1 1 6 81 3 0 %

Taken from Solimano and Hakim.29
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In certain countries like Cuba, China, and others, programs oriented to  improve 
the nu trition  o f  the pregnant woman, form  part o f  the integral health care th a t 
the Governm ent provides to all citizens. As a result o f  these integrated programs, 
significant reductions in perinatal m ortality  (see Table 6) have been observed in 
Cuba30 in spite o f  the fact th a t the percentage o f children born alive with a  weight 
o f  2 ,500 grams or less has som ewhat increased during the 1968-1974 period (Table 7).

T A B L E  6

P E R IN A T A L  M O R T A L IT Y ,  C U B A , 1 9 6 8 -1 9 7 4

Years Fetal
m o rta lity *

M o rta lity  
<  7  days

Perinatal
m o r ta l i ty * *

1 9 6 8 1 7 .2 1 6 .8 3 3 .4

1 9 6 9 16 .3 1 7 .4 3 3 .2

1 9 7 0 1 5 .3 1 7 .2 3 2 .1

1971 14 .8 17.1 3 7 .4

1 9 7 2 1 3 .5 15.7 2 8 .8

1 9 7 3 13.1 1 5 .9 2 8 .7

1 9 7 4 12 .9 1 5 .6 2 8 .2

*  O f  7  m onths and m ore o f  gestation according to  fe ta l death certifica te .

* *  T h e  denom inator includes born  alive and fe ta l deaths.

Taken fro m  R iverón .30

The integral health care in Cuba is possible thanks to  measures such as: 
1) distribution o f the service units and hum an resources th roughout the country, 
including the rural areas. This measure allowed provision of institutional atten tion  
to  96.6°/o o f all parturitions occurring in 1974. 2) Equality of access to the health 
services and gratuitous atten tion  as the S ta te’s responsibility. In this m anner, an 
average o f  9 .0 prenatal consultations have been achieved, and 5.5 consultations per 
child during his first year of life. Maternal m ortality  decreased from  11.8 in 1972 
to  5.6 per 10,000 born alive in 1974.30
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M O R T A L IT Y  R A T E S  A N D  P R E M A T U R IT Y  IN D E X ,  
C U B A , 1 9 6 8 -1 9 7 4

TABLE 7

Years Fetal
m o rta lity *

Neonatal
m o rta lity

Percentage o f 
born alive w ith  

2 ,5 0 0  g or m o re **

1 9 6 8 1 7 .2 23.1 8.1

1 9 6 9 16 .3 2 5 .7 8 .5

1 9 7 0 1 5 .3 2 2 .8 10 .3

1971 1 4 .8 2 2 .4 9 .9

1 9 7 2 1 3 .5 1 9 .2 9 .8

1 9 7 3 13.1 1 9 .4 10 .4

1 9 7 4 12 .9 1 8 .6 10.7

*  O f  7  months and m ore o f gestation according to  fe ta l death certificate .

* *  Born alive in institutions.

Taken  fro m  R iverôn .30

The integral care program of women carried ou t a t the levels o f prim an 
atten tion  un it, polyclinic or rural hospital, include activities destined to  prevent and 
minimize the risk o f  the pregnant woman and o f the fetus. Among these, early capta­
tion , nu trition  education and provision o f incom e to m aternal hom es as o f  the 8th 
m onth  o f  pregnancy for those wom en who live in very isolated zones or who have 
been catalogued as a t high risk, have first priority .

A nother limiting factor o f supplem entation is th a t foods are generally no t exclu­
sively consum ed by the pregnant woman, b u t are distributed am ong the different 
members o f  the family. A lthough the available evidence is lim ited, this fact must be 
taken into account when designing interventions o f this type.31 ■ 32
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An assum ption accepted up to  this m om ent is th a t the poor do n o t utilize 
their food budget in a nutritionally  efficient way and, therefore, their diet would 
significantly improve as a result o f nu trition  education. However, recent studies have 
dem onstrated th a t w ith the existing incom e levels, only marginal effects are to be 
expected as the result o f changes in the purchasing habits o f these groups.33

Birch and G ussow 12 have expressed th a t “ it is evident th a t even though dif­
ferences in habits and beliefs are very im portant, poverty constitu tes the fundam ental 
factor, th a t joined to  ignorance, maintains the low-income woman badly fed .” The 
same au thors cite the studies o f G rant and G room 34 who, in 1956, found a direct 
relationship betw een protein  intake and econom ic level in black women o f South 
Carolina.

During the last years new approaches have been and continue to  be tested to 
improve the food supplem entation programs. Based on the evidence tha t it is dif­
ficult to  effectively supplem ent only one m em ber o f the family unit, the need of 
providing foods to  all m embers of the at high-risk families with children and women 
in  their reproductive age, is recognized. When these population  groups do n o t have 
access to  health services, especially in the rural sectors, foods are directly delivered 
to  the beneficiaries.

In 1974 Panam a initiated a program of this type in the Province o f Veraguas 
whose im pact is now  being evaluated.35 Nevertheless, it m ust be recognized th a t the 
health policy followed by this country since 1969 has placed special emphasis in the 
integration o f  the Health Services; the organization and participation of the com m uni­
ty  in all health  activities; the priority  o f the rural sector, and the reallocation o f hum an 
and m aterial resources in accordance to  the needs. The evolution o f certain health 
indicators can be appreciated in Table 8 .36 Consequently, it is a rather difficult 
task  to  elucidate the specific effect o f nu tritional interventions, even at province level.

In spite o f this, even countries th a t count with the best health services have no t 
assessed a t national level their m aternal supplem entation programs, through the use 
o f  indicators th a t could supply more sensible and direct inform ation in regard to 
their effects. The weight increm ent during pregnancy, the incidence o f  small for 
gestational age newborns, and certain perinatal m orbidity  are extem ely useful indica­
to r  if  collected system atically and in a reliable way. The follow-up o f  representative 
population samples constitu tes a mechanism n o t d ifficult to  im plem ent if  established 
opportunely .

In synthesis, we believe th a t the available experience supports the increasing 
need for integrating the nu trition  programs with the health program s directed to the 
m ore vulnerable groups, th a t is, to w om en in the reproductive age and growing chil­
dren. More still, pro tection  o f  the m other and child binom ial m ust go further than 
m ere health care, by  establishing social, legal and econom ic measures, especially 
for working women. The character o f these measures will vary according to  the po liti­
cal and institu tional organization of each country , b u t undoubtedly , it is necessary to 
exchange experiences and obtain maximum benefit from  them .
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A ctual knowledge on  the at-risk factors perm its a b e tte r definition o f popula­
tions who should benefit from  nutritional interventions considering no t only then- 
biologic vulnerability, b u t also their social vulnerability. These elem ents m ust be 
taken into account when planning these programs. The participation of researchers 
in the d ifferent countries, and the integration o f interdisciplinary team s, constitu te  
a very useful mechanism if established in an adequate manner.

Finally, all nu tritional intervention programs m ust include in their budget an 
allotm ent for applied evaluation and research work, the la tte r destined to study 
alternatives th a t perm it maximizing the im pact o f such program s.3 7
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