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Maternal prolactin concentrations and lactational behaviour in the early
postpartum period in women with lactational amenorrhoea
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Abstract
Objective To compare early postpartum differences in
maternal prolactin concentrations and lactational beha
viour between women who have short and long periods
of lactational amenorrhoea.
Methods Healthy lactating women resuming regular men
struation before 24 weeks [short amenorrhoea (SA) group;
n=15], and at or after 24 weeks [long amenorrhoea (LA)
group; n=15] postpartum were studied from 4 to 12 weeks
postpartum. Infant feeding pattern and maternal plasma
prolactin concentrations were compared between the two
groups using repeated measures ANOVA.
Results Breastfeeds/24 h were significantly higher and
other feeds/ 24 h were significantly lower (p<0.01) at 12
weeks postpartum in the LA group when expressed as a
percentage of all feeds. Number of breastfeeds (total/24 h
and night) significantly decreased and the number of other
feeds significantly increased (p<0.05 to 0<0.001) with time
in both groups. Prolactin concentrations (basal, suckling
stimulated and increment) were higher in the LA group,
but consistent significant differences were observed
mainly in the increment (p<0.05 to p<0.001). Prolactin con
centrations significantly (p<0.01 to <0.001) decreased with
time postpartum in the SA group, but not in the LA group.
Conclusions Women with longer periods of lactational
amenorrhoea maintain higher prolactin concentrations than
those with shorter periods of lactational amenorrhoea dur
ing the early postpartum period, even when the
breastfeeding frequency is reduced. This could be ex
plained by a greater sensitivity of the pituitary lactotrophe
to the suckling stimulus in women who have longer peri
ods of lactational amenorrhoea.

Introduction
Lactational amenorrhoea, which contributes signifi
cantly to curtailing population growth, is known to be
affected by many factors. Some of these are frequency
and duration of breastfeeding (1,2,3), introduction of
supplementary feeds to the infant (4), maternal nutritional
status (5,6,7,8) and previous duration of lactational amen
orrhoea (9).
A World Health Organization multinational study has
shown that, in addition to cross-cultural effects, infant

feeding characteristics and non-feeding variables such as
parity, maternal body mass index (BMI) and frequency of
infant illness also affect the duration of lactational amenor
rhoea (10,11). However, there are reports of variations in
the duration of lactational amenorrhoea even among women
with similar nursing patterns (12). It is possible that women
respond variably to the stimulus of suckling, leading to
endocrine differences affecting the activity of the hypothalamic-pituitary-ovarian axis, that may contribute to varia
tions in the duration of lactational amenorrhoea. High
plasma prolactin and low plasma oestrogen concentrations
have been observed in women with longer periods of lacta
tional amenorrhoea in some studies (13), whereas others
(14) have failed to observe any association between plasma
prolactin and duration of lactational amenorrhoea. The
present study was done to investigate early postpartum
variations in plasma prolactin concentrations and infant
feeding patterns between women who resume regular men
struation early and late in the postpartum period.

Materials and methods
Thirty healthy lactating women were studied after
obtaining their informed consent and institutional ethical
approval. They were between 20 and 35 years of age, in
para 2 or 3, and had BMIs ranging from 18 to 27 kg/m .
Characteristics of the sample have been described else
where, as the women used for this analysis were the con
trols in a study on maternal nutritional supplementation
and lactational amenorrhoea (15). Each of them, had deliv
ered a single, healthy, term baby by spontaneous or as
sisted vaginal delivery at the end of an uncomplicated preg
nancy. They were non-working mothers, exclusively
breastfeeding at the time of recruitment, had breast fed their
previous baby/babies, were not using any form of hormonal
contraceptives and were living within a 20 km radius from
the institution. They were recruited from the postpartum
wards of the De Soysa Hospital for Women within 24 h of
delivery. The study commenced at 4 weeks postpartum.
Those who had introduced other feeds to the infants or
planned to use hormonal contraceptives by this time were
excluded.
J

They were studied from 4 weeks postpartum till they
had 2 to 3 regular menstrual bleeds. If the interval between
two consecutive menstrual bleeds was more than 3 weeks
and less than 6 weeks, the first of these was taken as a
regular menstrual bleed. Those who resumed regular men-
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struation before 24 weeks postpartum were considered as
having short periods of lactational amenorrhoea (SA
group), and those who resumed menstruation at or after 24
weeks postpartum as having long periods of lactational
amenorrhoea (LA group). There were 15 subjects in each group.
Although the subjects were divided according to the
period of lactational amenorrhoea retrospectively, data were
collected prospectively at 4, 8 and 12 weeks postpartum,
information on infant feeding patterns and menstrual sta
tus was obtained during home visits made at weekly inter
vals. Breastfeeds given from 06.00 to 22.00 h (both hours
inclusive) were taken as daytime feeds while the remainder
was considered as night feeds. Formula feeds and caloric
liquids were considered as other feeds. Feeds of fruit juice
and other non-caloric liquids comprised less than 15% of
all feeds and were not considered as other feeds.
Blood samples for prolactin estimation were collected
at 4-weekly intervals. The sample for basal prolactin esti
mation was collected between 14.00 and 15.00 h, at least
120 min after the previous breastfeed. The suckling stimu
lated sample was collected 30 min after the commencement
of a breastfeed given after collecting the basal sample.
Plasma prolactin concentrations were measured by double
antibody radioimmunoassay using World Health
Organisation matched reagents (16). The average batch
coefficient variation was 6.6%, and the inter-assay varia
tions were 10.3%, 7.3 and 9.0% for low, medium and high
quality control pools respectively. All samples from each
subject were analysed within one assay.
The number of breastfeeds (total/24 h, daytime, night
and total expressed as a percentage of all feeds), number
of other feeds (total/24 h and expressed as a percentage of
all feeds), prolactin concentrations [basal, suckling stimu
lated and the increment of prolactin (ie. suckling stimu
lated - basal)], maternal BMI and infant weights (expressed

as a percentage of birth weight) from 4 to 12 weeks post
partum were compared between the two groups using re
peated measures ANOVA. Bonferroni multiple comparison
test for selected pairs was used to compare the two groups
at 4, 8 and 12 weeks postpartum while post-test for linear
trend was used to look at the effect of time postpartum
within each group. Birth weights of the infants were com
pared using the Students t test. Previous history of short
lactational amenorrhoea, parity and the infant sex between
the two groups were compared using the Chi square test
with Yates correction for small numbers.
Results
The baseline characteristics of the two groups are
shown in Table 1. Maternal age and BMI did not differ
significantly between the two groups although the mean
maternal BMI was lower in the LA group. There was a
higher number of women with a previous history of short
lactational amenorrhoea (ie. <24 weeks) and women in para
3 in the SA group. Number of male infants was higher in
the LA group. Infant weight was higher in the SA group.
These differences were not statistically significant.
Total number of breastfeeds/24 h, number of daytime
breastfeeds, night breastfeeds and other feeds/24 h in both
groups by time postpartum (mean±SEM) are shown in
Table 2. The total number of breastfeeds/24 h was not sig
nificantly different between the two groups. However, when
these were expressed as a percentage of all feeds/24 h, the
percentage of feeds constituted by breast milk was signifi
cantly different between the two groups (p<0.0001). This
difference was attributed a signifrcantly higher percentage
(p<0.01) of breastfeeds in the LA group (mean±SEM:
96.11±1.56) than in the SA group (mean±SEM: 88.83±3.22)
at 12 weeks postpartum. Number of daytime and night
breastfeeds was not significantly different between the
two groups.

Table 1. Baseline characteristics of women who resumed menstruation before 24 weeks (SA group) and at or after 24
weeks (LA group) postpartum
Characteristic

SA group

Maternal age in year (mean±SEM)

29.60±0.74

28.00±1.10

Duration of previous

<24 weeks: n=13

<24 weeks: n=8

224 weeks: n=2

£24 weeks: n=7

Para 2: n=6
Para 3: n=9

Para 2: n=9
Para 3: n=6

Maternal BMI in kg/m (mean±SEM)

21.95±0.84

19.83±0.65

Infant sex

Male: n=6
Female: n=9

Male:n=ll
Female: n=4

Birth weights of the infants (g)
(mean±SEM)

3007±167

2808±127

lactational amenorrhoea
Parity
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(n=15)

LA group

(n=15)
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None of the subjects in either group gave other feeds
(excepting fruit juice and non-caloric liquids) to the infants
at 4 weeks postpartum. The number of other feeds was
significantly different between the two groups (pxO.OOOl)
with the LA group having a significantly lower (p<0.01)
frequency at 12 weeks postpartum. This difference re
mained even when the number of other feeds was expressed
as a percentage of all feeds/24 h (mean±SEM: 3.38±1.54 in
the LA group vs 11.17±3.22 in the SA group at 12 weeks
postpartum).
Within each group there was a significant decrease in
the total number of breastfeeds/24h (SA group p<0.001,
LA group p<0.05 for linear trend) and in the number of
night breastfeeds (SA group, p<0.001; LA group, p<0.02
for linear trend) with time postpartum. However, a similar
reduction was not seen for the daytime breastfeeds. The
number of other feeds significantly increased with time
postpartum in both groups (SA group, p<0.001; LA groups,
p<0.05 for linear trend).
Basal, suckling stimulated and the increment of pro
lactin concentrations [geometric mean (95% confidence
limits)] in the two groups by time postpartum are shown in
Table 3. Basal prolactin concentrations were significantly
higher (p<0.0001) in the LA group than in the SA group.
This difference was attributed to significantly higher val

ues in the former at 4 weeks (p<0.05) and 12 weeks (p<0.001)
postpartum, but not at 8 weeks postpartum. Suckling stimu
lated prolactin concentrations were also significandy higher
(p<0.01) in the LA group than in the SA group, and this
difference was attributed to significantly higher (p<0.01)
prolactin concentrations at 12 weeks postpartum. Prolac
tin increments remained significantly different (rxO.0001)
between the two groups with the LA group having signifi
cantly higher prolactin increments at 4 (p<0.05), 8 (p<0.05)
and 12 (p.0.01) weeks postpartum. Basal, suckling stimu
lated and the increment of prolactin significantly (p<0.02,
<0.01, <0.01 respectively for linear trend) decreased with
time postpartum in the SA group. In the LA group, basal
concentrations and the increment of prolactin at 8 and 12
weeks postpartum were lower than at 4 weeks postpartum,
but these differences were not statistically significant. In
contrast, suckling stimulated prolactin concentrations re
mained similar from 4 to 12 weeks postpartum.
Neither the maternal BMI nor the infant weight ex
pressed as a percentage of birth weight was significantly
different between the two groups from 4 to 12 weeks post
partum (data not shown). Maternal BMI did not signifi
cantly change with time postpartum in either group, whereas
the infant weight showed a significant (p<0.001 for lineartrend) increase in both groups as expected (data not shown).

Table 2. Infant feeding pattern in women who resumed regular menstruation before 24 weeks (SA group)
and at or after 24 weeks (LA group) postpartum. Mean±SEM are shown
Feeding

variable

Group

4

weeks

8

weeks

12

weeks

postpartum

postpartum

postpartum

Total number of breastfeeds/24 h

SA group
LA group

12.00±0.94
11.53±0.8

9.80±0.62
10.07±0.53

9.67±0.67
10.20±0.58

Number of daytime breastfeeds

SA group
LA group

8.92±0.83
9.06±0.66

7.20±0.59
7.71±0.40

7.71±0.68
8.5Q±0.59

Number of night breastfeeds

SA group
LA group

3.43±0.37
2.86±0.34

2.57±0.34
2.57±0.27

2.07±0.32
1.93±0.20

Number of other feeds/24 h

SA group
LA group

0
0

0.40±0.16
0.33±0.16

1.20±0.33
0.40±0.16

Table 3. Plasma prolactin concentrations [geometric mean (95% confidence limits)] in women who resumed regular
menstruation before 24 weeks (SA group) and at or after 24 weeks (LA group) postpartum
Prolactin

concentration

Group

4 weeks
postpartum

8 weeks
postpartum

12 weeks
postpartum

SA group
LA group

998(594-1675)

753(435-1309)

550(291-1035)

2133(1406-3243)

1472(944-2296)

1535(984-2388)

Suckling stimulated

SA group
LA group

2167(1282-3672)
2540(1682-3828)

1358(735-2511)
2148(1213-3793)

1183(743-1884)
2636(1811-3846)

Increment

SA group
LA group

783(334-1837)
1318(887-1959)

470(189-1169)
836(393-1789)

466(232-933)
908(551-1496)

Basal
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Discussion
In this study, women who resumed menstruation be
fore 24 weeks postpartum and those who resumed at or
after 24 weeks had similar patterns of breastfeeding up to 8
weeks postpartum. At 4 weeks postpartum, infants in both
groups were receiving only breast milk. Fruit juice and noncaloric liquids comprising less than 15% of all feeds were
not regarded as "other feeds" in the present study, as ex
clusive breastfeeding and full breastfeeding, where up to
15 to 20% of other feeds are permitted, have shown similar
endocrine characteristics (3,17,18,19). From 8 weeks post
partum onwards, a few women in both groups introduced
other feeds such as caloric liquids and formula feeds to
their infants. However, this did not make a significant dif
ference to the breastfeeding pattern at 8 weeks postpar
tum. But at 12 weeks postpartum women with short peri
ods of lactational amenorrhoea gave a significantly higher
number of other feeds compared to those with long peri
ods of lactational amenorrhoea, resulting in a significant
reduction in the percentage of breastfeeds in this group.
As expected, the frequency of breastfeeds/24 h signifi
cantly decreased and the frequency of other feeds signifi
cantly increased with time in both groups, the reduction
being mainly due to reduction in the night breastfeeds.
Daytime breastfeeds did not show any significant reduc
tion from 4 weeks to 12 weeks postpartum in either group.
Despite the similarities in the breastfeeding pattern in
both groups up to 8 weeks postpartum, those who had
long periods of lactational amenorrhoea had significantly
higher basal prolactin concentrations at 4 weeks postpar
tum, but they were not significantly different between the
groups at 8 weeks postpartum. Women who had longer
periods of lactational amenorrhoea were giving a signifi
cantly higher percentage of breastfeeds at 12 weeks post
partum. This was associated with significantly higher basal
and suckling stimulated prolactin concentrations. The pro
lactin increment remained significantly higher in these
women throughout the study period.
In a previous study (13) higher increments of prolac
tin, but similar basal prolactin were noted in women who
resumed menstruation after 180 days postpartum when
compared to those who resumed menstruation before 180
days. In a cross sectional study in a smaller number of
women, even basal prolactin concentrations were higher
in the long amenorrhoeics than in the short amenorrhoeics.
The inability to observe such differences in the longitudi
nal study was attributed to prolactin estimation being per
formed on morning blood samples. Prolactin response to
suckling is least evident in the morning (12). In the present
study, blood sampling was in the afternoon for prolactin
estimation. Although the basal prolactin concentrations
were higher in the LA group throughout the study, this
difference was statistically significant only at 4 and 12 weeks
postpartum. The absence of a significant difference in basal
prolactin at 8 weeks postpartum between the two groups
in this study cannot therefore be attributed to the time of
blood sampling. As in the previous study (13), significantly
higher prolactin increments in the long amenorrhoeics were
observed throughout the present study. This difference
Vol. 46, No. 1, March

was evident at 4 weeks postpartum when both groups were
fully breastfeeding as well as at 8 weeks and 12 weeks
postpartum when the SA group was giving a higher num
ber of other feeds (number of other feeds higher but not
statistically significant at 8 weeks and significantly higher
at 12 weeks postpartum). But Tay and co-workers (14) did
not find any relationship between prolactin concentrations
and the duration of lactational amenorrhoea when they
studied 24-h prolactin secretory pattern during
breastfeeding. In the present study, higher prolactin con
centrations were observed in the LA group, even in the
absence of any restrictions on infant feeding pattern. It is
likely that the smaller number of subjects studied or the
differences in the study design and statistical analyses
used by Tay and co-workers (14) failed to bring out differ
ences in prolactin concentrations between women who
resumed menstruation early and late in the postpartum
period.
Diaz and co-workers (13) also observed a higher mean
number of nursing episodes/24 h in the long amenorrhoeics
than in the short amenorrhoeics, but analysis which took
such factors into account still showed differences in pro
lactin concentrations between these two groups. In the
present study there were no significant differences in the
breastfeeding frequency between the two groups, though
these were significantly higher in the LA group when ex
pressed as a percentage of all feeds at 12 weeks postpar
tum. The frequency of other feeds and the percentage of
feeds constituted by other feeds were significantly higher
in the SA group at 12 weeks postpartum, confirming that
early introduction of non-breast milk feeds is associated
with shorter periods of lactational amenorrhea. In the study
by Tay and co-workers (14), duration of lactational amen
orrhoea strongly correlated to the time of introduction of
supplementary feeds to the infant, but not to the frequency
of suckling.
In the present study, there was a significant reduc
tion in the breastfeeds (total/24 h and night) and a signifi
cant increase in the number of other feeds with time post
partum in both groups. But a significant reduction in pro
lactin concentrations (basal, suckling stimulated and the
increment) with time postpartum was noted only in women
with short periods of lactational amenorrhoea. Women in
the LA group were able to maintain higher prolactin secre
tion in spite of a significant reduction in breastfeeding
frequency with time postpartum, than those in the SA
group. These findings suggest that there is an inherent
difference in the prolactin response by the pituitary
lactotrophe to the suckling stimulus between women who
have short and long periods of lactational amenorrhoea,
with the latter showing a greater response. However, we
cannot exclude differences in the total duration of suck
ling/24 h or in the strength of the suckling stimulus be
tween the two groups. The average duration of a suckling
episode was obtained by recall, but this was not used for
analysis, as almost all women reported this as 5 to 10 min
utes. No attempt was made to quantify the strength of the
suckling stimulus in view of the invasive nature of the
methods available.
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The duration of lactational amenorrhoea correlates
negatively with the maternal BMI and positively with par
ity in some studies, although disputed by others (2, 6, 8,
11, 20). In the present study the LA group had a lower
maternal BMI and the SA group had a higher number of
para 3 women, but these differences were not statistically
significant. The differences between the present and other
studies may be partly due to the smaller number of sub
jects studied in the former. As in a previous study (11), we
also failed to observe a significant difference in the sex of
the infant in relation to the duration of lactational amenor
rhoea. A strong positive correlation between the length of
subsequent postpartum amenorrhoea has been previously
reported (9). In the present study, a higher number of women
in the SA group had a previous short lactational amenor
rhoea, though the number of women with a previous long
and short lactational amenorrhoea was similar (7 vs 8) in
the LA group.
A variable which can be used during the early post
partum period to differentiate between women who will
have short and long periods of lactational amenorrhoea
would be of value in predicting those who will need con
traception early. In view of the large individual variation in
prolactin observed among lactating women prolactin mea
surement is unlikely to be useful in this respect.
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