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Repercussions of Lactation on Nutritional Status
of Mother and Infant

J.-P. HasicHT, H. DELGADO, C. YARBROUGH and R. E. KLEIN

Institute of Nutrition of Central America and Panama (INCAP), Guatemala

Knowledge about the nutritional repercussions of lactation is important
to formulate recommendations about breast-feeding or artificial-feeding
practices. From this point of view, the protein-calorie nutritional reper-
cussions are the most important, and I will focus on these aspects. Recent
reviews [HARFOUCHE, 1970; JeLLIFFE and JELLIFFE, 1971] have dealt with
other effects of human lactation on the well-being of mother and child.
Thus, I will not talk about vitamin and mineral nutrition, which also affect,
importantly, advice about the introduction of ancillary foods. Finally, I
would like to illustrate here that ‘best’ lactation practices depend as much
upon socio-economic constraints as they do on biological truth.

From the point of view of protein-calorie nutrition, there is no doubt
that mother’s milk may be adequately substituted by other foods during
infancy [LEVIN et al., 1959]. This fact is the economic basis of the infant
formula industry. Thus, the nutritional value of breast milk over formula
feeding is usually not invoked to encourage breast-feeding in wealthy areas.
Rather, the recent increased breast-feeding found in the upper classes of
developed countries is due to a belief that it is psychologically more bene-
ficial to both mother and child [INEwTON, 1971], and that mother’s milk has
health-promoting factors not found in human breast-milk substitutes [MATA
and WYATT, 1971; BULLEN et al., 1972].

On the other hand, prolonged breast-feeding was the only form of infant
feeding until recently, and proved completely adequate for the preservation
of the species. Further, it is still the most prevalent method in the world.

Thus, we have conflicting evidence about the need for breast-feeding.
The question that we face today is whether this prolonged breast-feeding
should be encouraged or should we be encouraging early weaning and the
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use of breast milk substitutes. In practice, we must examine women in
different environments to elucidate these questions.

If the mother is a wage-earner and continued work precludes breast-
feeding, it appears that weaning is economically desirable when the incre-
ment in family income due to the mother’s return to work is greater than the
cost for infant care and feeding. In Guatemalan extended families, where the
incremental cost for infant care is small, the break-even point will be when
30 c/day can be devoted to infant feeding (table I). This is about 10 times the
cost of mothers’ milk, if the protein and calories in the breast milk are derived
from tortillas®. The disproportionally great expense of artificial feeding is,
however, of indifference to the wage-ecarning mother, because earnings in
excess of the break-even point for adequate nutrition of her infant can be
applied to better her own and the family’s nutrition.

By not including maternal nutrients converted to breast milk in the
calculations, and by rounding upwards in the estimates of table I, I have
tended to overestimate the break-even point. In Guatemala City, most jobs
in which women cannot breast-feed at the same time pay more than $9
take-home salary per month. I would presume that similar analysis of food
costs and salaries in other countries would reveal that, where opportunities
for cash employment exist, the economic pressures will favor artificial infant
feeding in the poorer levels of society. In fact, DUGDALE [1970], in Malaya,
has shown that wage-earning non-lactating mothers manage to have better-
fed babies than those mothers who forego earning wages and stay at home
to breast-feed their infants. I fear that, in these families, the psychological
benefits from breast-feeding and the health-promoting factors in mother’s
milk will not prevail over the above economic considerations. If these facts
are correct, maybe we should devote more energy to developing cheaper,
more hygienic, infant artificial-feeding methods, and teaching these mothers
how to use these methods. Indeed, recent reports of major deterioration in
infant health due to bottle-feeding come from studies on people in under-
developed areas, such as those of MAYNARD and HAMMES [1970] in Eskimos
and of GRANTHAM-MCGREGOR and BAck [1970] in Jamaica, while more
developed areas show no such difference, i.e., Italy [CRISTIANINI and
DE Gress, 1970] and Czechoslovakia [KUBAT er al., 1970]. This probably
reflects inappropriate bottle-feeding practices in the underdeveloped areas,
more than an innate superiority of the breast over the bottle.

I Six ‘tortillas’, at 50 g each, cost 3 ¢ and contain (FLORES et af., 1971) about 590

calories and 12.6 g of protein (NPU = 50), which are about the correct proportion
[THOMSON et al., 1970] for 800 ml of milk.
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Table I. Cost of breast-milk substitution

Capital costs amortized over a year: Cost/day
Thermos bottle, 11 $4.00 2 e
8 glass bottles with nipples $2.00 2¢c

Running costs:

1 glass bottle breakage/month 25 ¢/month lc
Heat for bottle sterilization and infant food preparation 10 ¢
(gas or firewood x 1 h/day)

Breast-milk substitutes:

Incaparina (2 ¢) + sugar (2 c) 4c
Powdered milk (13 ¢) + sugar (2 c) 15¢c 4 ¢c-21 ¢
Commercial infant formula 21 ¢
Total 17 c-34 c/day

The next question is, if it is not cost-effective to wean to earn wages,
how long should one breast-feed? From the point of view of infant growth,
this depends upon the proportion of protein to calories in his supplementary
foods, and the cost of these foods. At one extreme are the conditions where
the staple is maize and black beans, such that the proportion of protein
(corrected for biological value of 100) to calories is 1.3 g/100 calories, while
human milk is almost 2 g/100 calories. Adults can burn-off enough calories
so that the protein concentration of corn alone is sufficient to cover their
protein requirements if all their calories come from corn, while for young
children this is not possible [ARROYAVE, 1972].

In non-Indian villages studied at INCAP, protein is the limiting nutrient
in 2-year-olds because, when protein is supplemented to the diet, these
children grow normally [HABICHT ef al., 1972 a, b]. Further evidence of
deficient protein nutrition is seen in that variations in protein intake, reflected
by the urinary urea/creatinine ratio, are negatively correlated with the WHITE-
HEAD [1964] amino acid ratio in the sera (fig. 1). In lactating women, on the
other hand, increment of protein ingestion does not improve this WHITEHEAD
amino acid ratio (fig. 1), indicating that protein is not a limiting nutrient for
lactating women, even though the protein concentration of the diet is the
same as that of the children.

Further, on a similar diet, these women when they were pregnant had as
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Fig. 1. Association between plasma aminoacid ratio and urinary urea creatinine
ratio in 2-year-old children (feff) and lactating mothers (right). *Non-essential/essential
as per WHITEHEAD [1964].

their limiting nutrient, calories [LECHTIG ef al., 1972 b]. A similar demonstra-
tion for lactating women would lead one to conclude that lactating women
efficiently concentrate protein. Thus, under these circumstances, when wean-
ing foods are low in protein, children should breast-feed for as long as
possible, certainly beyond 2 years.

While the evidence for inadequate protein nutrition in 2-year-olds of
these INCAP study villages is clear, the weight gain of breast-fed children
is not greater than that of weaned children during the second year of life
(fig. 2). Indeed, all are growing inadequately after 6 months of age. Does this
mean that from 6 months through weaning calories are the limiting nutrient?
If so, this would re-emphasize the importance of introducing new supple-
mentary foods by 4 months, so that by 6 months these supplementary foods
are covering the caloric deficit which we suspect appears shortly thereafter
in children who only suckle. This universal recommendation for the intro-
duction of supplementary foods should, however, not be misinterpreted. as
it often is as an exhortation to cease breast-feeding before 6 months. Further,
it is clear that breast-feeding alone is completely adequate for most infants
up to 3 months. In these rural villages, our recommendation would be to
continue breast-feeding for as long as possible, but to begin adding new
foods before the middle of the first year of life.

Thus, for mothers of equally low socio-economic levels, we have two
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Fig. 2. Weight of children during and after breast-feeding.

opposite recommendations about prolonged breast-feeding, depending upon
whether they can or cannot increase the family nutrient intake by entering
the wage market.

What about our recommendation to mothers who are so well-off that
taking a job would have no effect on the family nutrient intake? For such
women, the marginal increase for their babies in psychological and physical
health, as already mentioned, would counsel breast-feeding.

A further consideration in well-to-do families is that overfeeding during
the first 6 months of life promotes fat-cell proliferation, which does not occur
later [BROOK et al., 1972] and which possibly increases the risk of being
obese as an adult, a risk which is itself detrimental to adult health. Excessive
caloric intake would appear more likely during artificial — than during breast-
feeding. If studies reveal that breast-feeding during the first 6 months of life
significantly reduces the risk of obesity during adulthood, this would militate
strongly for breast-feeding among the well-to-do. A similar beneficial effect
of breast-feeding on cholesterol metabolism and arteriosclerosis has been
proposed, but not yet substantiated.

We have so far only considered the benefits of breast-feeding on the
infant. Much less is known about the nutritional effects of lactation on the
mother. It can be shown that most lactating mothers lose weight during
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Fig. 3. Longitudinal weight changes of mothers during lactation.

lactation (fig. 3). The time span of observation in the mother should, how-
ever, extend from her conception with this child to the conception of the
next child, for one to be able to make inferences about the beneficial or
detrimental effects of lactation on the mother. It may well be that there is
a pltysiological cycle in weight gain and loss (fig. 4), such that a substantial
weight loss during lactation is normal, even to the extent that the mother’s
weight may be lower for a few months than it was at conception.

Thus, lactation may play a part in the weight homeostatic mechanism
to be recommended to well-fed women who can afford the convenience.

For less well-fed mothers, the best indication that lactation has no
serious long-term detrimental cffect on the mother’s nutritional status in
these INCAP study populations is found in the fact that, unless the birth
interval is shorter than 18 months, we see no relationship of birth interval
with birthweight (LECHTIG erf al., 1972 b], even though the median length of
lactation is 19 months:

One could, however, imagine that at inadequate nutrient intakes the
mother is parasitized by her suckling child. Preliminary data on our popu-
lation suggest that, at a certain weight deficit, breast-feeding ceases (fig. 5).
If this finding replicates in longitudinal data, the infant would suffer more
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Fig. 5. Semi-longitudinal weight changes in pregnant and lactating women from
fifth month of pregnancy.

from inadequate maternal nutrition than the mother. At any rate, in such
circumstances, one can hardly counsel weaning when the family nutrient
intake is so low that it is unlikely that the family could afford an adequate
substitute for breast milk. There remains in such cases no adequate recourse
except supplementary feeding to the mother, or the prevention of that

child-birth to begin with.
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This brings us to a most important benefit of lactation in underdevel-
oped areas, where modern family planning methods are lacking. In practice,
one finds in both developed [GioisA, 1955; SALBER ef al., 1965] and under-
developed countries [BONTE and VAN BALEN, 1969; PERez et al., 1971,
WYON and GOrRDON, 1971; HINSHAW et al., 1972] that the average onset of
ovulation or menstruation is delayed about 1 month for each 2 months of
lactation after a first 6-weeks’ sterile post-partum period. While this is not
an effective birth prevention method, especially on an individual basis, it
does promote longer birth-spacing intervals in those populations which
practice extended breast-feeding. This is particularly important, because
short birth-spacing intervals appear to be nutritionally detrimental [ST.
GEORGE et al., 1970; LECHTIG et al., 1972 a] to the mother, as judged by
diminished birth weight of her infant whether she lactates or not.

To conclude, we would advise prolonged breast-feeding whenever it is
economically feasible; for the well-to-do mother for 6 months, and for the
less well-to-do for as long as possible. Emphasis on the introduction of
supplementary foods as of 3 months is also of vital importance.
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