nout . .. \— aw'

[ il
- N e
.—-. e = e we - —

"

Loge,

Vald
R

~"
v e - -
vie & -'uL J-J.)

X3

o

Bitelzils end Ginessiogy
—~ . osms — e v T et ey -~
crober . 13T pp. 3U3-307

Effect of maternal nutritional status and
infant supplementation during lactation on

postpartum amenorrhea
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REYNALDOG MARTORLLL
ROBERT F. KLEIN

Cnatemala, Gaatemala, Coentral Amertea

This paper explores the effects of maternal nutritional status and food suppiementation ingested by
the intant on the duration of postpartum amenorrhea. A significant negative association was found
between the nutritional status of the mother during the third tnmester of pregnancy and the length of
postpartum amenorrhea. A negalive assaciation was also found Getween infant supplementation
and duration of postpartum amenorrhea. Each of these associations remained significant after
controlling for the other, suggesting that both factors independently affect the length of postpartum

amenorrhea. (AM. J. O85TeT. GynecoL. 135:303, 1979.)

NUMEROUS CLINTC AR and experimentd observations
stgrgest that, in addition o Lctation,! * socoeconomic
Bactors ateassocied with the duvation ol postpan tum
atienorhea. Several authors have postalared  thae
nutrition coukd be one ol these factors,* 7 reasonming
that the ncreased nuuiionad demands of preguancy
and actanon are eastly coped with in high sotioceo-
omic groups but not lower (hns, malmourished
women.”

Preliminary work in Guatemala® showed that sup-
plementing the diets of pregnantand hctating womien
signihicanthy - reduced  the ol postparium
wnenorrhea, However, o this study the iglams also
received diet supplements, and the consumption of the
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mother and the infant were highly associated. Thus,
the observed effea of maternal supplementation duy-
ing pregnancy on postpartum amenorrhea coukl be
entitely due to the vllect of supplementing the infant’s
dict, cithier by reduding the frequency of suckling or by
reducing the nuvitional drain on the mother during
lactation.

Thos paper examines the effect of maternal nutrition
and infant supplementation on the duration of postpar-
tum anenorthea, in the context of a prospective study
of food supplementation carried cut in a chronically
malnourished population in rural Guatemala.

Material and methods

The subjects were inhabitants of four farming vil-
lages participating in a longitudinal study of the rela-
tonship between malnutrition and mental  devel-
opment.” The primary crops are corn and beans, most
ot which are consumed in the same villages. Within the
study villages, nutritional status is generatly deficient.
Dictiry surveys indicate that daily dietary intake
throughout pregnancy is about 1,500 calories and 40
grams of protein per day. The women in the study
populanon ace at higher risk of calorie than of protein
malnunition.

Tuble | presents the significant fetures of the ex-

36°



304 Deigadn et al.

Table & Expcrimental design

October 1, 1479
Am. J. Gbstet. Gyneeol,

Nuirieni content

of suppl. per 180) mi*

No. of Protein-calorie Calenié Fit. and Toial calores Protein
rommionilies uppl. suppl. minerals Med. care (Kcal) (gm)
Atole 2 + + + + 163 il
Fiesco 2 - + + + 59 -

*in addition, both preparations contain similar concentrations of viamins and minerals.

Table L. Relationship between length of postpartum
amenorrheas and maternal and infant indicators
of nuirttional status

Conrelation | No. of
Varviabir coefficient CrAes
Nutriewt vilake:

Maternal calotic supplementation
During pregnancy -0.07 398
During lactation -0.04 398
Home caloric intake (pregnancy) -0.10 39
Total caloric inake (pregnancy) -0.12* 1349

infant food supplementation (0-9 ~{. 141 401
mo.)

Anthropometry:

Matternal height -{.10 395
Head circamference -0.09 208
Weight ¢ -0.14 160
Arm circumferenced -i.13 160

Infant’s weight change (0-9 ma.) -(.15* Joi

*p <00
tp <005,
$AL 3 ma. atier delivery.

perimental design. One of ihe two types of supple-
ments—a protein-calorie supplement (Arole, a gruel
commonly made with corn) or & calorie supplemnent
(Freseo, Spanish 1or a relveshing, cool drmk)—was
provided in cach of the tonr participating villages. At
tendance at the fomd supplementation center was iree
and voluntary and this resubied in a wide range of
supplement intake in the study population.

The entire population of the four communitics was
3,359 in the 1975 census. The total sample for analysis
was macde up of all mothers in the fuur communities
who were delivered between January 1, 1969, ad Feb-
raay 28, 19738 (0 = 67 1), and who had been followed
g 1o Jisnuy, 1975, However, because reliable mior-
mation on mensttion and lcation was not collected
prospectivelv amil the end of 14970, we have prospec-
tive information for only 138 intervals.

The duration of postpartum amenorrhea and lacta-
tion was obtained prospectively by monitoring men-
struation and lactation every 14 days in all women in
the swdy population. “The duration of postpartum

amcenorrhea was delined as the interval (in months)
hetween a hirth date and the first incidence of two
menses accurring within a 3 month period. The dura-
teon of lactation was defined as the interval (in months)
bherween a birth dae and, weaning.

Maternal and infant anthropometry were obtained at
vegular intervals. ‘This report presents information on
water nal weight, height, head circamference, and arm
circumference and on infant weight,

Suppicment intake is expressed in tens of calories
because the normal dictary intake appearad to be more
limiied in calorics than in proteins. The food supple-
mentation program his been found to increase vari-
ability in nutrieni intake and 1o provide a true suppie-
ment o the habitual diets of pregnant maihers.” In-
fornetion on home diet was obtained through a 24
hour revall survey done once cach trimester of preg-
nancy. For the present analyses this information was
summarized for the last two trimesters of pregnancy
and is expressed as the mean home caloric intake,
Home diciary intake and supplement consumption
were summed to produce an estimate of total nutrient
intake. A total nutrient intake measure is not available
for infants and lactating women since home diet sur-
veys were not conducied for these groups.

Thus, pregnant women are categorized by: (1) the
number of supplemental calories  ingesied  during
preguancy. (2) home diet caloric imake, and (3) 1ol
ealoric intake. Lactating women are recorded by sup-
Plemental calorie ingestion.

Resulis

Ceneral analytic sirategies. Two types of posipar-
unn amcuorvheic intervals are distinguished in pro-
spective studics: the “entirely prospective” and  the
“truncated prospective” intervads.? An interval is called
“entirely prospective™ when the start aind end of the
interval Fall within the prospective perid of data
gathering. The “truncated prospective” intervals start
in the prospective period but are truncated by outmi-
gration or termination of the study.

In order 1 evamine in detail the effect of maternal
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Table 111 Effect of maternal caloric supplementation by trimester of pregnancy and home diet

on the duration of postpartum amenvithea

Calone supplementation dunng pregnancy

Controlling for - .
maternal characteristics® First trimester slopet Second trimester slopet Third inmester slopet HHome diei siope}
Stnple regression -0.005 = 0.6500 -0.0086 -0.003}
Muhiple regression§ -hull -(.011 -0.0135% -0.0039

sOuher variables centered in the muluple regression inaddition 16 caloric suppletientation per irimesier of pregncy aned
e diet: meaernal morhidity, sodocconomic status, height, head dreumnference and pazity; sex, birth weight, and gestational

age of the infane,
tSlope expressed in inonths per 100 calories.
tSlope expressed in imoaths per calorie.

§After all variables have entered in the multiple regresion R® = 17%. Other variables statistically significantly related to the
length of postpartum amenorrhea were sodoeconomic status and parity.

fip < 0.01.
fp < 0.05.

Table 1V. Effects of maternal total nutrient intake during the third trimester of pregnancy, and maternal
and inlant supplementation during lactation on the duration of’ postpartum amenorrhea

Lactation (0-9 mo.)

Controlling
Jor maternal Pregnaney: total nutnent Maternal Infant
charactenstion® intuke (thrd trimesie: ) slupet Joud supplementation slopet Jueid supplementation slopet
Simple regression -0.003) -0.000 -0.0049
Muluple regression§ -0.002% 0.002 -0.008))

*Other vanables entered in the muhiple regression in addition 1o 1otal nutrient intake and maternal and infant supplementation
dving Lactaion: maternal merbidity, soviocconomic statas, height, head arcumterence, and parity; sex, binh weigh, and gesta-

tonal age of the infant.
tSlope expressed in months per calorie.
$Slope expressed inomonths per 100 Glories.

§Aler all variables have entered in the multiple vegression R? = 20%. Other variables statistically significantly related to the
length of postpartium amenorchea were sadocconeinic status and parity.

Il < 0.01.
Sp < 0.05.

nutrition, infant supplementation, lactation, and dura-
tion of postpartum amenorrhea, we will concentrate on
the entirely prospective intervals. This can be done be-
cause of the low aurition rates (<10%) and the fong
follow-up of the study sample. Sullbirth and inffut
deaths were excluded from all analyses.

Entirely prospective informaiion. The mean duras-
tion of lactation in the four communities is 18 months;
the mean duration of postpuartum amenorrhea is 14
months. The two variables are highly associated (r.=
0.60, df = 423, p < 0.01).

As shown in Table 11, a negative assocition was
found between the duration of postpartum amenor-
rhea and measures of nuritional intake (home diet and
food supplementation) of the mother during preg-
mancy and kctation and of the infant during the first
sear of life. ‘The magnitude of these associations’ was
similar for both the prowin-calorie supplement (Atole)

and the calorie supplement (Fresco). Hereafter, the re-
sults of the Atole and Fresco population are combined
for presentation. Negative associations were also found
between the anthropometric measurements of the
mother and the duration of postpartum amenorrhea,
and a positive association was found between weight
gain of the infant and duration of postpartum amenor-
rhea. In this population there are nonsignificant nega-
tive associations between weight gain of the infant and
supplementation of the infant from 0 to 9 months
{r = -0.05 N = 353, p > 0.05), and between infam
supplementation and duration of lactation (r = -0.02,
N = 479, p > 0.05).

These results suggest that both the nutritional status
of the mother and the food supplement ingested by the
infant atfect the duration of postpartum amenorrhea.
However, food supplement ingested by the mather and
by the infant are positively and significantly associated.



306 Delgado et al.

Thus, it may well be that the observed association be-
tween maternal nutritional status and the length of
postpartum amenorrhea is spurious. We explored this
possibility in two steps.

Multigfle regressions analyses were performed to de-
termine the relative impact of food supplementation
ingested during the differcnt trimesters of pregnancy.
‘Table I presents the resulis of these analyses. There
was a significant negative association between ameunt
of caloric supplement consumed by the mother during
the third trimester and the duration of postpartum
amenorrhea, after controlling for the amount of sup-

plement consumed during the lisst two trimesters ol

pregnancy.

Furthermore, as illustrated in Tuble 1§, home diet,
tamily socioeconomic status, and parity are also sig-
nificantly associated with the duration of postparium
amenorrhea. Based on the resulis in Table 11, we
combined calories from both home dietary intake and
supplement consumption during the third (rimester as
an estimate of total nutrient intake for this period. This
measure of total nutrient intike was negatively and
significamtly associated with the duration of postpar-
tum amenorrhea (r = =0.219, p < 0.01). These resulis
suggest that most of the association between total nu-
trient intake during pregnancy and length of post-
partuin amenorrhea can be attributed to the nutrient
intake of the mother during the third trimester of
pregnancy.

Next, we examined the relative contribution to
lengih of amenorrhea of our measure of total nutrient
intake during the third trimester ol pregnancy as com-
pared o food supplememation ingesied by the mother
during lactation and that ingested by the infant. The
lack of information on home diet of the lactating
mother and of the infant preclude constiuction of an
estimate of total nutrient intike during this period. In
this regression analysis the supplement consumed by
the lactating mother, the infant, the estimate of total
nutrient intake during the third trimester of preg-
nancy, and other maternal charvacteristics were used to
predict the duration of postpartum amenorrhea.

As shown in Table 1V, when all independent vari-
ables were entered into the multiple vegression coqua-
tion predicting duration of postpartum amemorriea,
the association between total caloric intake during the
third trimester of pregnancy and length of postpartum
amenorrhea remained statistically significany. Simi-
larly, the amount of suppleinent ingested by the infant
during the first 9 months of lactation coniinued. 0
predict postpartum amenorrhea significantly. Thus,
variables controlled for here, cither alone or in combi-
nation; could not explain either of the original sig-

!h’“m 'n “m
Am. J. Ubstei. Gynerol.

nificant-associations. Although the strength of the as-
sociation hetween thivd trimester total nutrient intake
and postpartum amenorrhea diminished after control-
ling for the other variables, suggesting that part of this
association was due to the intercorrelation beiween
tntal nutrient intake and the other variables, the asso-
ciation remains statistically significant.

Comment

The data presented here indicate that improved
nutritional status of the mother during the third
trimester b’ pregnancy is associated with a decreased
duration of postpartum amenorhea. Food supple-
mentation mgested by the infant during the Frst
O months of life is alio negatively associated- with the
cduration of amenortbhea. Each of these associations
remained significamt after controlling for the other.
The resulis suggest that boih faciors independently af-
fect the length of postpartum amenorrhea.

The tact that fiod supplementation ingested by the
infant during lactation is negatively associated with the
length of postpartum amenorrhea admits o three pos-
sible interpretations: (1) if a mother begins supple-
menting the breast-fed infant’s dict the (requency of
suckling will decrease, reducing the secretion of pro-
lactin and, as has been postulated,® triggering the
commencement of ovulation: (2) if a muther begins
supplementing the breast-fed infant’s diet the nutri-
tional demand of lactation will decrease, improving the
nutritional status of the mother; this alternative would
support the hypothesis of an effect of nutrition on the
duration of postpartum amenorrhea; (3) there may
be an interaction between hormonal and nutritional
mecitanisms. Cases of scecondary amenorchea in young
women resulting from unconurolied weight reduction
have been reported by Lev-Ran.” In these cases, ex-
tremely low levels of follicle-stimulating hormone were
associated with the decrease in weight. Even though we
do not know ali the possible relationships between nu-
tritiry and the endocrine pattern of the hypothalmic
pituitary ovarian axis, Lev-Ran’s report suggests the
probability ef an interaction. It may well be that this is
also the case in the intervelationship among nutrition,
lactation, and postpartim amenorrhea.

fa the analyses reported above, the amount of food
supiement ingzsied by the infant during the 9 munths
alter birth was used as proxy for frequency of suckling.
This is consistent with the observed asgative assoria-
tion between infant foud supplement ingestion and the
duration of postpartum amenorrhea. However, if in-
gestion & a poor proxy fur reduced lavels of suckling, it
is impossible to select amonyg the three pussible mech-
anisms revicwed abuve.
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