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(subgroup A1) had significantly higher fat stores than did
women with short periods of recuperation (subgroup A2). Al-
though the difference between groups was relatively small (~2
mm), the absolute measures of Guatemalan women in this
sample are low relative to the average measures seen in a sam-
ple of healthy British women, where the means ranged from
34.8 + 10.7 mm at 10 wk to 40.1 = 10.2 mm at 38 wk of gesta-
tion (10). Because the Guatemalan study population is already
at a marginal nutrition status, small differences may be of
greater practical importance.

In addition to being in the expected direction, the magnitude
of the difference between subgroups A1 and A2 was larger than
that between subgroups B3 and B4, suggesting that the effect of
recuperation is more critical than is the overlap effect on at-
tained maternal fat stores.

It is crucial to remember that subgroups B3 and B4 con-
sumed more supplement, quite possibly offsetting the potential
risk of mobilization of maternal fat stores caused by the higher
energetic demand of lactation with pregnancy. It is not known
what would have happened had a convenient, freely available
energy supplement not been available.

Fat stores have been observed to increase with maternal age
in several populations (11), a potential concern because the
mean maternal age was significantly higher in subgroup Al.
And yet, the effect of recuperation on maternal fat stores does
not appear to be due to confounding with maternal age or par-
ity because the effect is seen regardless of statistical adjustment
for these factors.

Finally, a comment regarding the method of assessing mater-
nal body fat is in order. Maternal fat stores were assessed by use
of the thigh-fatfold-thickness measure. This single measure-
ment site may not accurately represent the relative amount of
fat storage of a mother. However, during pregnancy the thigh
fatfold shows the greatest absolute change compared with other
sites. No attempt was made to estimate total fat stores of the
mother. There are no pregnancy-specific prediction equations
available for such a calculation.

Fetal growth

As in the case with supplement intake and maternal fat
stores, it was postulated that presence of overlap represents a
greater energetic stress and that fetal growth may be reduced
under these circumstances. The main contrast between the
overlap and no-overlap groups would have required an 85-g
difference between means for a statistically significant effect
(one-tailed, p = 0.05) to be detected with this sample size, but
only 30- to 50-g differences were seen depending on the sample
used. The difference, although not statistically significant, was
in the expected direction.

When subgroups were analyzed, a similar situation resulted.
Again, although none of the differences were significant, they
were in the expected directions. Longer recuperation for the
mother was expected to result in better fetal growth, and ab-
sence of overlap and a shorter duration of overlap were ex-
pected to result in better fetal growth. The trend of postulated
stress across subgroups, increasing from Al, to A2, to B3, and
then to B4, was not significant (p < 0.10). The practical signifi-
cance of the birth-weight differences among subgroups is mini-
mal given the small magnitude of the differences as well as the
moderately satisfactory birth-weight means for each subgroup.
In addition, the prevalence of low birth weight (< 2500 g) did

not differ significantly between subgroups. Although insignifi-
cant, the observed trend in birth weight should not be dis-
missed entirely. Given the limited sample size, the results are
suggestive that recuperative interval and presence of overlap
both could have slightly influenced fetal growth, as indicated
by birth weight in term gestations, particularly if the supple-
ment had not been available.

The lack of a relationship between supplement intake and
birth weight may surprise some readers familiar with a previous
publication by Lechtig et al (8), which reported a relationship
between these variables. Two important characteristics differ
between the current study sample and the sample used in
Lechtig’s article. Lechtig’s sample was made up of the births
occurring during the first half of the study (January 1969 to
February 1973). Although an important relationship between
maternal supplement intake and birth weight was seen in this
half of the study births from the second half of the study (March
1973 to December 1977) did not show such a relationship (G
Marks, unpublished observations, 1985). The sample of the
present study includes births from both halves of the study in
approximately equal proportions. In addition, the current
study sample is restricted to term births whereas Lechtig’s sam-
ple was not. This may be an important distinction if supple-
mentation effects differ by length of gestation. When these
characteristics are taken into account, the relationships be-
tween birth weight and supplement intake are consistent be-
tween all three studies and therefore the selected sample of this
study is not anomalous.

Conclusions

The phenomenon of overlap of lactation with pregnancy
should no longer be overlooked. This study has provided evi-
dence of a high prevalence (50.2%) of overlap in four rural Gua-
temalan communities during the 1970s. The duration of over-
lap of lactation with pregnancy extended beyond the first tri-
mester (the period during which a woman may not recognize
her pregnancy) for 44.3% of the cases of overlap. This indicates
that many women made the decision to breast-feed during at
least some portion of their subsequent pregnancy. Given the
higher energetic demands of this situation, which appears to
occur frequently in populations with close birth spacing and
relatively low socioeconomic status (4-6), the risks of depleting
maternal nutrient stores and poor child growth and develop-
ment may be increased.

The data indicate that the presence of overlap resulted in in-
creased supplement intake during the first trimester of preg-
nancy. A shorter recuperative period appears to have resulted
in increased supplement intake during the first and second tri-
mesters of pregnancy and in lower maternal body stores. Al-
though differences in birth weight between groups or among
subgroups were not large or statistically significant, the data
suggest that both the absence of overlap and the longer recuper-
ative period might favor fetal growth somewhat. It appears that
the responses of the mother (to increase intake and mobilize
stores) to the energetic stresses of the overlap of lactation with
pregnancy and short recuperative intervals protects fetal
growth.

These relationships were demonstrated in a population for
which a nutrition supplement was available freely and conve-
niently between meals each day of the 8-y study period. In addi-
tion, primary health care was free and available. Depending on

¥T0Z ‘vZ aunr uo 1sanb Aq 610 uonuinu-usle woly papeojumoq


http://ajcn.nutrition.org/

L

@ The American Journal of Clinical Nutrition

288 MERCHANT ET AL

when in the study period their pregnancy occurred, supplemen-
tation and health care could have been available for up to 7 y.
The presence of this nutrition supplement would be expected
to reduce the impact of energetic stresses caused by short recu-
perative intervals and by the overlap of lactation with preg-
nancy. This is suggested also by the evidence of increased sup-
plement intake under both of these circumstances. Without a
freely available energy supplement, it would be expected that
the negative effects on maternal stores and fetal growth would
be greater than those found here. On the other hand, it is
difficult to predict the extent to which overlap and short recu-
perative periods would be detrimental to women in more ad-
vantaged circumstances.

Although research in these areas is just beginning, the results
suggest two practical recommendations: /) women living in cir-
cumstances of high energetic stress should space their births
so that subsequent conceptions occur > 6 mo after complete
weaning of the previous child and 2) if pregnancy occurs sooner
than this, an effort should be made to consume additional food
that is calorically dense.

In addition to the formal research questions, three other
points were demonstrated in this study. /) Maternal nutrition
status is very dynamic during the reproductive years. The fluc-
tuations are wide, are to be expected, and can influence inter-
pretations of the data dramatically. 2) It is crucial to consider
the presence of overlap, particularly when assessing the effects
of birth spacing (otherwise there may be an overestimation of
the effect of birth spacing attributed to recuperation). 3) Parity
alone is a poor way to characterize reproductive history. When
the reproductive cycle is examined closely and characterized
adequately, evidence of depletion of maternal nutrient stores
is seen.

For further study of lactation concurrent with pregnancy,
specific and general research needs can be identified. The ques-
tions of practical importance are who (mother, fetus, or breast-
feeding child) is most negatively affected by energetic stress and
who (mother, fetus, or breast-feeding child) benefits from nutri-
tion intervention. Building on this initial investigation, the is-
sues of nutrient partitioning between mother and fetus can be
explored further. The interrelationships among maternal sup-
plement intake, fat stores, and fetal growth within the sub-
groups should be examined. And yet, more complete informa-
tion on all components of energy balance is necessary to fully
explore the complexities of nutrient partitioning during repro-
duction. Data on total dietary intake, milk production, and en-
ergy expenditure of the mother would be particularly useful.

In general, all studies of lactation or pregnancy should incor-
porate the fact that these conditions can and do occur together.
Efforts should be made to estimate the prevalence and duration
of overlap of lactation with pregnancy; attitudes, beliefs and
behaviors regarding the practice of breast-feeding during preg-
nancy should be elucidated; measures of milk production by
the mother, milk composition, and milk intake by the breast-
feeding child during various stages of overlap are needed; the
consequences in various ecological settings to mother, fetus,
and breast-feeding child of weaning vs continuing to breast-
feed a child after a woman discovers she is pregnant must be
examined; and finally, recommendations should be developed
and disseminated based on the research findings.
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very early stages of the analysis and Michael Kramer, Frank Hytten,
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