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Mood and hormonal changes during
late pregnancy and puerperium

I. ASHER®™ - B. KAPLAN @ - I. MODAI® - A. NERI @
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Summary: The present study was designed to assess the relationship between puerperal hor-
monal changes and mood. Twenty-five postpartum physically and mentally healthy, drug-free wo-
men were included in the study; seven later dropped out. Blood samples were drawn between 8
and 9 a.m. just prior to delivery, and again three days after delivery, before discharge. Blood levels
of LH TSH, FSH, estrogen and prolactin were determined. Three days after delivery, a psychia-
tric interview was conducted during which psychometric rating scales (Brief Psychiatric Rating
Scale, Hamilton Depression and Hamilton Anxiety Rating Scales, and Beck Depression Inventory)
were completed. The rate of change in hormonal blood levels was analyzed in relation to the scores

on the rating scales.

Results showed that the rise in prolactin plasma levels had a negative and significant correla-
tion with the scores on the Hamilton anxiety scale. This may indicate that high prolactin plasma
levels, associated with milk production, may lead to lower anxiety levels in lactating women.
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INTRODUCTION

Women in the postpartum period are
at a high risk of psychiatric morbidity (*
?). The most common syndrome observed
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after delivery is the postpartum blues.
Presenting symptoms include lability of
mood, dysphoria, ctying spells, anxiety,
insomnia, and subjective confusion (3).
Symptoms generally peak between the
third and seventh postpartum day (*),
although psychiatric assessment scales
show the highest scores between the
third and fourth postpartum days (> ). At
the same time, there are dramatic changes
in hormonal levels of the hypothalamic-
pituitary-gonadal axis.

No definite correlation has yet been
found between mood changes and levels
of plasma luteinizing hormone (LH), fol-
licle-stimulating hormone (FSH), estrogen,
progesterone (7), or thyroid-stimulating
hormone (TSH) (3). However, some as-
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sociations were found between female go-
nadal hormone levels affecting, for exam-
ple, the sedative effect of progesterone in
animals (°), or progesterone involvement
in depressed mood in some women taking
contraceptives (!°). The association bet-
ween postpartum hyperprolactinemia and
mood changes is controversial (). The
postpartum elevation in prolactin plasma
levels begins earlier than the third day
after delivery and is related to lactation
(**). The third postpartum day is the day
of discharge from hospital, and this has
a psychological effect on the new mother.
The present study was designed to exa-
min the relationship between changes in
blood hormone levels and mood on the
third postpartum day, just before exposure
to such environmental stresses as the ma-
ternal role and family reorganization (** ).

METHODS

The study included 25 consecutive physically
and mentally healthy pregnant women, aged 21-
41 years (mean, 28.83 years), who were hospita-
lized prior to delivery in the Department of
Obstetrics and Gynecology at Beilinson Medical
Center. All subjects were drug-free and gave
informed consent to participation in the study.
Blood samples were obtained for determination
of LH, FSH, estrogen, progesterone, TSH, and
prolactin levels, once between 8 and 9 a.m. just
before delivery and again between 8 and 9 a.m.
before breast feeding, (to avoid the effect of
sucking on prolactin levels) on the third day
after delivery, a few hours before discharge.
The second sample was not obtained from seven
of the women (in four because of their refusal),
and these subjects were dropped from the study.
All women were lactating after delivery. The
participants wete interviewed by a trained senior
psychiatrist to detect those women with any
emotional disturbances not related to normal
changes in hormonal levels (16). The severity of
the depression and anxiety symptoms was rated
on the 24-item Hamilton depression rating scale
(HDRS) (17) and the 14-item Hamilton anxiety
ratinng scale (HARS) (18).

The women were also evaluated using the
brief psychiatric rating scale (BPRS (!%) and the
self-rated Beck depression inventory (BDI) ().
Hormonal levels were determined by radioimmu-
noassay and analyzed in relation to the scores
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of the rating scales, using Pearson’s correlation
test. The changes in hormonal levels were eva-
luated using the paired two-tailed t test.

RESULTS

None of the women met the DSM-
ITI-R criteria for psychiatric disorders.
Results are presented in Table 1. Signi-
ficant reductions in LH, progesterone,
and estrogen were found after delivery
(t=252,df =12, p =10.027; t = 3.17,
df =8, p=0013; t =315 df = 7,
p = 0.016; respectivery). Blood levels of
FSH and TSH also fell, but not signifi-
cantly (t = 1.95,df = 13, p = 0.07; t =
0.73, df =8, p = 0.489; respectively),
and prolactin plasma levels increased si-
gnificantly. The rise in plasma prolactin
levels showed a negative and significant
correlation with the scores on the HARS
(r= —0.7, p=0.017) but not with the
reduction in the scores on the HDRS
(r=—0.537, p=10.068). No other chan-
ges in hormonal levels correlated signi-
ficantly with the scores on any of the
other rating scales.

These results indicate that an increase
in prolactin three days after birth might
relate to a decrease in anxiety in lactating
women.

DISCUSSION

After delivery, dramatic changes in
hormonal levels occur; during the same
period, women incline to mood and an-
xiety morbidity (?). Both these pheno-
mena have been studied, but no clear
relationship between them has been esta-
blished (*'7). We focussed on the changes
in plasma gonadal and pituitary hormone
levels in relation to changes in mood and
anxiety, on the assumption that mood
after childbirth, especially the post-par-
tum blues, might be affected by endocrine
levels (*). Our results did not reveal any
significant correlation between the chan-
ges in plasma progesterone, estrogen, LH,
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Table 1. — Hormone levels and scores on Beck depression inventory, brief psychiatric rating scale
(BPRS), Hamilton depression rating scale (HDRS) and Hamilton anxiety rating sacles (HARS)

in postpartum women.

Variable N. Mean Range Std. Dev,
Age (yrs) 18 28.8 21 - 41 5.38
LH 1 miu/ml 17 1.17 10- 4.40 1.21
LH 2 miu/ml © ¢ 14 0.74 10- 3.90 131
FSH 1 miu/ml 17 045 d1- 11 0.34
FSH 2 miu/ml 15 0.25 J10- .70 0.17
Progesterone 1 nmol/L 14 275.00 127 -800 24272
Progesterone 2%, b nmol/L 12 27.72 4.6 -254.0 71.29
Estrogen 1 nmol/L 14 26681.43 3600 -84136 24351.97
Estrogen 2*, ¢ nmol/L 11 730.82 120 -1891 502.51
Prolactin 1 nmol/L 13 172.45 30.3 -390.0 90.81
Prolactin 2 nmol/L**, d 11 277.85 122.0 -433.3 107.07
TSH 1 miu/L 13 1.58 98- 2.80 0.62
TSH 2 miu/L 14 1.28 A40- 2.28 0.59
Rating Scale

Beck 18 8.00 3 -19 4.50
BPRS 18 24.17 18 - 31 3.29
HDRS 18 15.33 4 -27 8.42
HARS 18 22.28 16 - 32 443

Legend: 1-before delivery; 2 -three days after delivery; * p = 0.05;

** p=0.001; a: t= 252,

df =12; b: t=317, df=8; ¢: t=315,df =7; d: t =481, df =8.

FSH, and TSH with scores on the psycho-
metric scales (HDRS, HARS, BPRS, and
BDI) on the third day after childbirth.

These findings are in agreement with
those of Nott et al. (") who failed to find
any evidence of a relationship between
hormonal changes and mood, although a
slight correlation was found between de-
pressive symptoms within the first ten
postpartum days and the amount of de-
crease in progesterone level as well as
between symptoms of sleep disturbance
and low levels on estrogen. Dalton (*!) clai-
med that postnatal depression is by defini-
tion a result of hormonal changes, specifi-
cally the sharp drop in circulating progeste-
rone in the puerperium; these data were
not confirmed in another study (?). Our
study, which did not show any associa-
tion between plasma and mood, also di-
sagreed with the finding of Stewart et al.

(*) and Stewart (), who suggested that
thyroid dysfunction should be considered
in the individual woman with postpartum
depression; however, the importance of
the thyroid in the etiology of this condi-
tion has not yet been established.

The major finding of the present study
was the negative correlation between the
increase in prolactin levels and anxiety
three days after delivery. High ratios of
prolactin to progesterone and estrogen
levels after delivery have been proposed
as a cause of postpartum mood disorders
in one study (*), but not in another (*).
Our results disagree with those of Fava
et al. (*7), who studied changes on the
seventh postpartum day and showed signi-
ficantly less depression and anxiety in
women who did not suffer from hyper-
prolactinemic amenorrhea. However, the
difference between our results and those

323



1. Asher - B. Kaplan - 1. Modai - A. Neri - A. Valevski - A. Weiyman

of Fava et al. (** %) may be related to
differences in the study groups. The
women in the present study were in the
immediate postpartum period, whereas
those of Fava et al. (* %) suffered from
amenorrhea. The rise in prolactin plasma
levels in the present study was associated
with elevated breast milk and better
breast feeding, whereas the hyperprolac-
tinemia in the studies of Fava et al. (¥ %),
was associated with amenorrhea.

These findings may indicate that those
women who have more milk and a higher
increase in prolactin are less anxious and
that the psychologically satisfying eflect
of breast feeding, rather than the change
in prolactin level, is the basis for this
phenomenon. We conducted this study
during the postnatal hospitalization period
immediately (three days) after delivery to
avoid the effect of social, psychological,
and environmental stresses at home.

In conclusion, the findings in the pre-
sent study indicate that the postpartum
increas in plasma prolactin levels is asso-
ciated with low anxiety scores, an effect
which may be ascribed to the positive ef-
fect of breast feeding on anxiety during
the first postpartum days, as part of a
more complex psychophysiological inter-
action (*7%).

REFERENCES

1) Gitlin M.J., Pasnau R.O.: “Psychiatric
syndromes linked to reproductive function
in women: A review of current knowledge”.
Am. J. Psychiat., 1989, 146, 1413-1422.

2) Pitt B.: “Atypical depression following
childbirth”. Br. J. Psychiat., 1968, 122,
431-433.

3) Yalom I.D. Lunde D.T. Moos R.H,

Hamburg D.A.: “Postpartum blues syn-

drome. A description and related variables”.

Arch. Gen. Psychiat., 1968, 18, 16-27.

Kendell R.E., Mc Guire R.J., Connor Y.,

Cox J.L.: “Mood changes in the first three

weeks after childbirth”. J. Affect. Disord.,

1981, 3, 317-326.

Iles S., Gath D., Kennerley H.: “Maternity

blues: II. A comparison between postope-

rative women and postnatal women”. Br.

J. Psychiat., 1989, 155, 363-366.

i
~—

Ut
~

324

6) Kendall R.E., Mackenzie W.E., West C,,
McGuire R. J., Cox J.L.: “Day-to-day mood
changes after childbirth: further data”. Br.
J. Psychiat., 1984, 145, 620-625.

7) Nott P.N., Franklin M., Armitage C., Gel-
der M. G.: “Hormonal changes and mood
in the puerperium”. Br. J. Psychiat., 1976,
128, 379-383.

8) Stewart D.E., Addison A.M., Robinson
G.E., Joffe R., Burrow G.N.: “Thyroid
function in psychosis following childbirth”.
Am. ]. Psychiat., 1988, 145, 1579-1581.

9) Kane F.J., Harman W.]J., Keeler M.H,,

Ewing J.A.: “Emotional and cognitive di-

sturbances in the early puerperium”. Br. J.

Psychiat., 1968, 114, 99-102.

Gyermek L., Genther G., Fleming N.:

“Some of progesterone and related steroids

on the central nervous system”. Int. Neuro-

pharmacol., 1967, 6, 191-198.

11) Onur E., Ercal T., Karslioglu I.: “Prolactin
and cortisol levels during spontaneous and
oxytocin-induced labour and the effect of
meperidine”. Arch. Gynecol. Obstet., 1989,
244, 227-232.

12) Kellner R., Buckman M.T., Fava G.A,

Mastrogiacomo I.: “Prolactin, aggression

and hostility: A discussion of recent stu-

dies”. Psychiatr. Dev., 1984, 2, 131-138.

Pancher P., Zichella L., Fraioli F., Carilli

L., Perrone G., Biondi M., Fabbri A.,

Santoro A., Moretti C.: “ACTH, beta-en-

dorphin and met-enkephalin:  peripheral

modifications during the stress of human

labour”. Psychoneuroendocr., 1985, 14, 289-

301.

14) Paykel E.S., Emms E. M., Fletcher J., Ras-
saby E.S.: “Life events and social support
in puerperal depression”. Br. J. Psychiat.,

1980, 136, 339-346.

15) O’Hara M. W.: “Social support, life events
and depression during pregnancy and the
puerperium”. Arch. Gen. Psychiat., 1986,
16, 569-573.

10

N

13

~

16) Watson J.P., Elliot S.A., Rugg A.J,
Brough D.1.: “Psychiatric disorder in pre-
gnancy and the first postnatal year”. Br. ].
Psychiat., 1984, 144, 453-462.

17) Hamilton M.: “Rating scale for depression”.
J. Neurol. Neurosurg. Psychiat., 1960, 23,
56-62.

18) Hamilton M.: “The assessment of anxiety
states by rating”. Br. J. Med. Psych., 1959,
32, 50-54.

19) Overall J.E., Graham D.R.: “The brief
psychiatric rating scale”. Psychol. Rep.,
1962, 10, 759-812.

20) Beck A.T.. “Depression: clinical, experi-

mental, and theoretical aspects”. New York,
Hoeber, 1967.



21)

22)

23)

24)

25)

26)

Mood and hormonal changes during late pregnancy and puerperium

Dalton K.: “Prospective study into puer-
peral depression”. Br. ]. Psychiat., 1971,
188, 689-692.

Gard P.R., Handley S.L., Parsons A.D.,
Waldron G.: “A multivariate investigation
of postpartum mood disturbance”. Br. |
Psychiat., 1986, 148, 567-575.

Stewart D. E.: “Thyroid function and post-
partum depression”. Am. ]. Psychiat. (let-
ter), 1991, 148, 816.

Carroll B.]J., Steiner M.: “The psychobio-
logy of premenstrual dysphoria”. Psycho-
neuroendocr., 1978, 3, 171-180.

O’Hara M. W., Schlechte J. A., Lewis D. A.,
Wright E.J.: “Prospective study of post-
partum blues: biologic and phychological
factors”. Arch. Gen. Psychiat., 1991, 48,
801-806.

Fava M., Fava G.A., Kellner R., Sefafini
E., Mastrogiacomo .. “Depression and
hostility in hyperprolactinemia”. Prog. Neu-

27)

28)

29)

ropsychopharmacol. Biol. Psychiat., 1982,
6, 479-482.
Fava M., Fava G. A., Kellner R., Buckman

M. T, Lisansky J., Serapini E., De Besi L.,
Mastrogiacomo I.: “Psychosomatic aspects
of hyperprolactinemia”. Psychoter. Psycho-
som., 1983, 8, 257-262.

Cox J.L., Connor Y., Kendell R.E.: “Pro-
spective study of the psychiatric disorders
of childbirth”. Br. J. Psychiat., 1982, 14,
111-117.

Pitt B.: “Maternity blues”. Br. J. Psychiat.,
1973, 122, 431-433.

Address reprints requests to:
B. KAPLAN M.D.
Department of Obst. & Gyn.
Beilinson Medical Center,
Petah Tigva 49100, Israel
Fax 972-3-6354254



