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performed prenatal and postoartum more frequently. to prevent the possibility of early weaning.
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“introduction

Depression 1s a mental disosder that altects almost everyone.
at least once in their hfetime. and i1s multi-faceted. Postpar-
tum depression is similar to general depression. with the only
different onset of events. durning pregnancy up 1o four weeks
postpartum,’ especially in primiparous mothers. [ostpartum
depression and breastfeeding are two complex situations that are
regulated by the neuroendocrine system, notably cortisol and pro
lactin, Postpartum depression is a pathological disorder of the
Hypothalamus Pituitary Adrenal 'HPA:axis pathway. Physiolog
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ical conditions of pregnancy occur asurge in the secretion of various
hormones. including cortisol and prolactin’® Cortiso) increases
physiologically at the beginning of conception and continues to
surge very typically, up to three times in the third trimester;
however. this increase is also followed by the binding hormone
Corticotrophine Releasing Hormone Binding Protein [CRH BP: so
that it is not recognized by the receptor and transcribes. Towards
the end of pregnancy. the CRH BP level decreases so that corti

sol begins to express its function to childbirth.  Cortisol function
in early pregnancy suppresses the mother’s inflammatory system
through the adrenal zone fasiculata pathway to not attack the
foetus.  Helps supply the placenta. ripens fetal organs (brain and
lungs). thus enabling pregnant women to be less responsive to
acute stress Cortisol also stimulates the readiness of a moth

erhood function.  Cortisol secretion increases according to the
circadian rhythm. tends to be high n the morning to noon. and has
the lowest decrease at night: changes in sleep habits also change
cortisol production. '

g, L Thes i an open acacss aticle andes e COBY AU N Dicemse




A Syam | kkandar W Hendrartiet ol

In most cases, a decre " cortisol concentration levels in
saliva will be derived with o weeks after delivery.' "' Dif-
ferent conditions are signs of persistent HPA axis suppression and
hypocorusolemia, which are believed to be suscepuble tactors to
suffering from pastpartum depression. Althoughit has been proven
that permatal depressioncan be triggered by various internal disor
ders that show different symptoms, both before and after delivery.
it can be ascertamed. that hypo and hypersensitivity of HPA axis
activity are assaciated with postpartum depression.

Prolactin is one of the most adaptive hormones because of
its role in breastfeeding and modulation of stress responses durs
ing pregnancy and lactation.  Basal prolactin increases during
pregnancy. and breastfeeding. and returns to average relative 1o
three weeks postpartum. Women who maintain laciation have
basal prolactin levels higher, and decreases in the postpartum
months.'" Prolactin has a role in regulating mood swings and
shaping maternal parenting behavior.  Prolactin stimulates the
secretion of milk in mammary epithelial ¢glls via the paraventricu-
lar nucleus activation pathway.  then activates the main pathway
of synthesis lactation proteins through the Janus Kinase Signal
Transducer and Activation of Transcription (JAK-STAT) such as
casein. lactoglobulin. and lactoferrin, Deficiency inthk imount
of prolactin or excessive activation pathway blockade incieases
maternal anxiety and impairs maternal behavior after delivery
PProlactin induced stress response reduces milk supply and pen
natal mood gggorders.-* Long-term stress in animal studies tends
to reduce the effect of endogenous opioids on prolactin secretion,
which showed that HPA tomc activation could inlibit prolactin
development.-  Obesity and a history of alcoholism correlate
with the slow response of prolactin to breastieeding i human
studies Hypothalanmic amenorrhea can potentially decrease
the response and release of Thyrotropin Releasing Hormone
CTRHE  Increased reactivity of stress pathways may correlare with
maternal mood and prolacun development, resulting in unwanted
weaning due to reduced mitk supply. " Se it can be concluded
that these two hormones experience an increase in levels at the
end of pregnawnd a gradual decrease after delivery.
these hormones play a role in the stress response in different ways.
but whether they can be a marker of longer breastieeding duration.
Thus, this study aims to analysed differences in cortisol, prolactin,
and milk volume. and weaning time in mothers with postpartum
depressive symptoms. also measured these parameters in predict
lactation duration.

Materials and methods
Kesearch design and subject selection

This study used a longitudinal approach to third trimester
pregnant women. The research subjects came from three clus-
ters for peimary maternal and child care clinics in Makassar City.
Indonesia A total of 113 wemen who met the criteria {singleton
pregnancy, 37th week gestational age. without pregnancy compli-
cations. willing 1o be followed up to six months of breastteeding,
or until weaning ; were selected purposively. A total ot 21 subjects
dropped out. with details: 8 mothers experienced labor complica
tions {4 cases of asphyxia. 3 bleeding. 1 low birth weight®. 7 gave
birth not at the study location {leaving their domicile ). 5 damaged
blood specimens during the analysis process. 1 mother died during
childbirth. The remaining 42 subjects were analyzed and followed
up for up to six months, or until weaning time (see Hi¢ 1. Enrollment
flow .. Mothers were asked to participate in this study during their
antenatal care visits. After received sutficient explanation. those
willing to sign the informed consent form were accompanied by
thewr famulies and midwives who were on duty at the chimic. All pro

Both of
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cedures in this study approved by the research ethics committee of
Makassar Health Polytechnic No. 321 KEPK PTKMKS! V{2019,

Data collection and analysis of blood speamens

Measurement of supporting data such as maternal demo
graphic, parity, body mass index carried out at the time of
recruitment using the interview form alter the methers signed the
informed consent At the same tme. 3 cc ol blood specimens were
taken from the brachial vein by clinical laboratory staff where the
mother had routine antenatal care visits, then analysed using the

ﬁl&t\ test.

LLisA K

Prelactin and conisal concentrations fioa canine serum mea
sured Guiryg dn BIA epeveie maniencassay, k| Demedniec
Diagnostics GmBH, Kidhiermany for Cortisol ELISA DEH3388; Pro-
Jactin ELISA DE1291 . accerding to the manulactarer’ s instructions.

Postpartum depression score measurement

Postpastum depression was measured in the second week.
precisel#3n a ninth day after pumping milk The potential for post-
partum depression was identifed using the Indonesian version of
the kdinburgh Postnatal Depression Scale {EPDS ), which had been
translated and validared by a translation expert

Measurement of milk volume and follow-up

Measurement of the volume of milk using the Medela Swing
Double pump. Pumping is done once a day for 20 minutes for each
breast. on days seven. eight. and nine. in the mornings between
U7.00 and 09.00AM. The mean results of pumping milk were then
multiplied by the mean frequency of breastfeeding for three days
so that the estimated results of the milk volume in second week
postpartum obtained. rollow-up of each subject was carmed out
until the weaning period via telephone. and chat via WhatsApp to
moanitor the daily milk feeding process The termunation of obser
vation ends at weaning for each subject. This research took place
from February 2019 to Apnil 2020

Statistic analysis

‘The data distribution normality test was carried out on four
parameters {prolactin. cortisol. milk volume. and weaning time).
all of which showed the Kolmog ¢ Smirnov value {p<0.005 .
means the statistical test used tgaaMann-Whitney U-lTest. The
relationship between subjects’ characteristics and the category of
postpartum depression tested through the Chi Square test to show
the presence or absence of this charnerim’c as a potential con-
founder {p <0.03% To examine the routicrship Setween cortisel
ard po='ctie levels and second -week nulk volume with weaning
time, man's rank correlation test was used (p<0.05). To see
the survival rate between postpartum depression and the weaning
time of each subject. a survival analysis using the Cox P'roportional
Hazard Model was applied.

st study aims 0 determine differences in hormone corti
sol levels, prolactin, milk volume, and weaning time in mothers
with symptoms of postpartum depression using EPDS. The ten cut
point was used 1o screen for potential primordial depression for
early screening. A chi-square continuity correction test was per-
formed to measured homogeneity between groups [EPDS score
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cut of 10 as shawr i Ihe prevalence of mothers with
depression symptoms (score above or equal to 10) was 32.6% of
the total of 92 mothers, The results of the analysis identified that
the characteristics between categeries are sinular. The underserved
mother's demographic condition describe along with basic educa-
tion level of 12 years [p=0332° More than hall of primiparous
women had more significant potential for depression than multi
parous (p = 1.000). They are mostly housewives (p = 0.563)who live
on an income below the Jocal minimum wage standard. 3 million
Rupiahs or equivalent to $ 214.28 {p = 0220,

Most subject are small families [p=0.1571 live rogether in one
house with a lease of temporary status [p =0.330: Many subject
reported being exposed to cigarette during pregnancy because their
husbands smaoked (p-0.192% More than two thirds of the sub
jects stated that they had expernienced traumatic conditions tes rbly
disturbing in their childhood (p = 0.376). Of the 92 mothers stud-
ied. only one third had unhealthy Bady Mass Index [BMI: BM)
(p=0.47/8: measured from body weight betore pregnancy: the sisk
group comprises the underweight. overweight. and obese mother.
Inconclusion allof the subject charactenstics negatively correlated
with postpartum depression sy mptoms.

In Tahte 2. the test results show the difference between levels
of the cortisol. prolactin. milk volume. and weaning time towards
depressive symptoms. Mean cortisol levels noted sligh jgher in
mothers with depressive symptoms and reposted nos ificant
difference between the two groups [p=0.973 " Like cormisol. pre
lactin showed a similar rhythm and significant differencgggin
mothers with depressive symptoms {p<0.040: However Ee

was no positive correlation between cormisol and prolactin Jevels
amongst subject (p =0.384).

The milk volume. demanstrated higher mean in mothers with
out symptoms. also with high significant difference {p<0.001
Weaning time reveal the similar fact; mothers with depressive
symptoms 13 6 weeks earlierexperienced weaning time. compared
10 mothers without symproms 40.3, and statistically significant
{p <0.001 there also strong correlation between milk volume and
weaning period {p < 0001 3 The linearity relationship between the
milk volume in second week {day /,8.9; and weaning time {weeks
illustrared in !

After a follow up subject. this study found that the prevalence
of exclusively breastfeeding mothers was 54.3%. In [anic J, moth-
ers with postpartum depression symptoms encounter 2.63 times
higher risk of Taling exclusive breastlecting. Mothers with post
partum depression symptoms tend to have lower milk volumes
and shorter breastfeeding durations

‘This study also collected data on time to stop giving milk of
known as weaning. This data was demonstrated byasurvival anal-
ysis 10 see the difference between the weaning tirme based on the
presence or absence of postpartum depression symptoms. Of the
92 observations. 42 mothers experienced a weaning event. 50% of
mothers withsymptoms of postpartum depression weaned at week
12 (lable 4).

shows the survival rate for weaning in the asymptomatic
wroup was higher than with symptoms. As many as 30 of all study
subjects experienced an onset of weaning at week 47.7. The results
of the Cox proportional hazard regression test p < 0,000, OR: 0.134.
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Table 1
Characteristics of research subjeds
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Fig. 3. Breastmilk volume and weaning ume

95% C10.07-025, showed that mothers with depressive symptoms
in the second week fall on weaning 13.4% faster.

shows the graph between the mean volume ol nilk on
the seventh, eighth, nine-day postpartum with the weaning time
of ¢ach study subject. The higher the velume of milk produced by a
nursing mother, the longer the weaning time is experienced. These
findings emphasized that the higher production of milk in second
week postpartum. the more prolonged weaning occurs

Discussion

This research is a mother with a dominant deprived charac-
ter Jow income family ' which doubled potential for postpartum
depression. Although statistical tests do not show any significance
for marernal characteristics, the comparative rates between these
two groups suggest an adverse secio demographic prevalence may
increase the susceptibility to depression duning pregnancy and

w

breastteeding. Among the demographic vulnerabilities, economic
factors are still the main focus of concern. So that awareness
ol mood changes during pregnancy and breasteeding placed at
secondary attention. The struggle to fulfilled the primary needs
itsell is a source of depression for most middle Jower society.

In the previous study, it was reported that for low income fam

ilies. the main factor of postpartum depression was poverty.'
So it is difficult to discriminate against the source of depression
related problems - pregnancy and childbirth from the economic
burden. Depression also lacks consultation space. especially essen-
tial clinical services conducred by midwite. This issue related to
their insuthicient knowledge in assessing mental healthin pregnant
women. ' Public awareness of depression remain Jow. ' when
mother complamed about the physiological and psychological
pressures during childbirth, it reflected their in-capabilities toman-
aged childcare issue, as itattached to the role of motherhood. On the
other hand. stigmatized mental health issue prevented them to be
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more exposed to their volatile mood state. While mood swing may
be the initial symptoms of anxiety due to stress. Excessive. hidden.
untreated stress rends towards compulsive behavior: self harm.
hurugeg a baby. or even suicidal ideation.

l)\g’essmn biologically recogmzed by dysregulation of HPA
s, Cormisol is a steroid hormone that is regulated by the HPPA
54, In this study, cortisol and prolactin were examined
dwing the 1hird tnmesver of pregnancy [ 37th weeki. The statis
nical 1est showed that there was no signihcant difference in the
mean cortisol levels between mothers with postpartum depression
symptoms compared to other group. However. the mean corti
sol level re d higher in mothers with depressive symptoms.
Similar find®%s <tated by Evan et al in nhservine the aecta
tinnal age of Ju works Salivdiy cortisol was wolleded ai thiee
limse points, women with comorbid major depression and anxi-
ety had higher conisal Jevels at multiple tir- points. but certiscl
levels did ot differ Setween wonion diagnes. - winhmayor depres<
sion or anxiety alone vs. healthy controls. * Rouse and Goodman
alse worpared corany cortiscl  ror wakang to roeen ol pregnant
wonws dugiosed with majer depl on - 230 with healthy
pregnant womentn =54) Cortisol w, ected every month: dur-
Ing pregnancy, T re was an increase, bul the levels did not differ
between groups. Animal studies have showsghe iole ol lactogenic
hormone. decreased progesterone. adrenal stress reactivity. and
thyroid homeostasis inlactation physiology and matesnalbehavior.
serving as a proxy lor postpartum mood disorders.- Climcal stud-
ies also provide evidence for this pathway in the pathophysiology
ol lactation failure and permatal depression

While prolactin shows a more promising relationship, some
of the previous study have also been proven successtul in this
study’s findings. Mothers with depressive symptoms had higher
mean serum |ﬂlactin and significant correlation with depres-
sive symptoms. Pairy ot al studied sercm prelactin us pregiant
women 3 wiith major depression, 2 healthy; and pesipaitan
W nen 113 major depression 2 healthy \ had higher prolactin lev-
el depressed v non depressed sebpect: mth s the antepartom
and postpartum penods. Among depressed women, prolactn is
Fivter in hreastfeeding women than ren weastfeedine 2
In Levine, Higuchi and Glasow show the direcr activity of pro
lacun in adrenal steroidogenesis to increase adrenal androgens,
dehydroepiandrosterone. and dehydroepiandrosterone sulfate and
cormsol and aldosterone.  Prolactin is an immunomodulatony
factor that functions to maintain homeostasis under stressful con-
ditions: prolactin balances the adverse effects of glucocorticoid and
other immune and iflaimmatory mediators.  Prolactin prevents
glucocorticoid-induced lymphocytes cell death and also increases
the effect of cellular macrophages. Prolactin can also reverse
the antagonistic effect of the adrenocorticotropic hormone on
inflammarory physiology by suppressing glucocorticoid release.
Prolactin has also been found to enhance the recovery ettiects of the
hematopoietic system."

Physiologically, these two hormones will increase and decrease
insome of the body's responses to stress. However. baseline protein
lipid soluble cortisol and water soluble prolactin make them differ-
ent in regulation and transcripuon.  Prolactin requires receploss
to communicate on mammary cells, while cortisol penetrates the
cell wall and binds to cytosolic-=ucocorticoid receptors ** ' Cor-
tisol and prolactin ase required .o milk prodection. In mammary
epithelighcells, glucocoiticoids circulate and bind to cytosol recep-
tors, ane act synergistically with prolactin initiating transcription
and translation ol target protemns. At the same me, cormisol levels
decrease during a breastieeding episode, and the HPA axis response
10 physical stiess is reduced inwomen who are direct breastfeeding
father than bottle fed. The attenuated stress response in mam
mals Wmediated by oxytocin and prolactin.* A marked transition
in the HPA axis function occurs during the puerpenum. Dunng

WO
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pregnancy. the placenta produces (RH increasing the mothers
HPA axis. thereby increasing circulating cortisol and suppressing
CRH secretion in the hypothalamus. This suppression of the hypo

MAmus gradually decreases after birth. * Mothers with prenatal
L pressinr. expenence a transitine to a <ierifcantly decreased
adrenocormicotiop hormone ; ACIH  respons= 1o CRH at the same
time in the anterior pituitary and hy pocorti%tism.” Deviation of
the HPA axis reactivity is hypethesized to play a 1ole m postpar

tum depression and lactatuon tadure. Lack of circulating corisol
affects milk production in mammary epithelial cells directly. Oxy-
tocin disorders and prolactin weaken the stress response. interest
in breastieeding mothers, faster weaning occurs.

In addition to the significant difference in the hormone pro
lactin. this study shows a lower weaning survival rate 1n mothers
with depressive symptoms. tven the volume of milk in the second
week postpartum shows linearity with weaning me. which isindi
cated by a positive intercorrelation value. The higher the volume of
milk a mother has at the beginning of postpartum, the longer the
weaning occurs. 11t is not mediated by mood disorders. anxiety.
and depression, then breastieeding duration is und Liltedly pro
longed. Many findings are in line with this research. The duration of
breastfeeding is inversely related to the symptoms of postpartum
depression. A study confirmesshis relationship after controlling
for several cofactors such as: sncioeconomic status. age. and edu-
cation level. as well as a history of past depression. incr sed
social siress, and the use of psychoactive drugs. © * Seyeral studies
have also reported an association between pn:nmiitm depres
sion symptoms and early weaning. McLean el al. reported
that mothers with depressive symptoms were less likely to con-
tinue breastfeeding for up to two to four months than mothers
without depressive symptoms (AOR= 0.73, p<0.001:  Qur study
also confirmed that mothers with depressive symptoms experi-
enced weaning 13% faster than healthy breastfeeding mothers.
Several studies have noted that postpartum depression symp
P15 precede the cessation of breastfeeding. ' °! Another study
found that baving higher depressive symptoms at two weeks post
partum was associated with cessation of breastfeeding at twelve
weeks (P hartum. Similar results also showed that early post
partum depressive symptoms were associated with a prescription
of eight weeks of breastfeeding. * Itwas also reported that subjects
discontinued breastfeeding. Breastieeding experienced dissatis
faction with the way they breastled. difficulties with lacration
techniques, and low self-efficacy scores.”” Our findings also con-
firm that depressive symptoms correlate stiongly with weaning at
week twelve postpartum. Over time, the symptoms of postpartum
depression will affect the psychological and physiological breast
fee ' 1routcomes.

&a® relationship between postpartum depression and breast-
feeding was conceptualized as a one way relationship in which
postpartum depression would determine the shorfen period of
breastfeeding. ' However, the natural aspect of causality stated
that while postpartum depression leads 1o a cessagpn of breast
feeding. not breastieeding increases the risk partum
depression. Some evidence suggests that breastfeeding exerts a
protective effect against pastpartum depression by speeding up
recgzery from mood disorders.

irtisol and prolactin appear to be both involved in the stress
respepse. ard Ire=ls tend 1 be related. However, the response of
the hormones prolactin and cortisol to stressful situations may
he different It is widely reported that basal cortisel levels will
ieturn to normal in acutely stressful situations. such as postpar
tum situations require a short role adjustment time. Nevertheless.
the situation will be different in chronic stress conditions. which,,
tend to have a suppressive effect on the HPA axis, reducing thed
body's response [o stress. e authors hypothesize that prolactin
release may act as an alteinaiive (esponse to cortisel i siness
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ful situations. Prolactin secretion trom the pituitary giand through
the lactotroph axis activation pathway is a marker of acute stress
I some species. Prolactin also plays a direct role i oxytocin
secretion in conditons modulated by acute stress in rats durng
pregnancy  Givenalarge numberof prolactin mediated functions
in e body. even inhomogeneous. genetically controlled animal

based studies, including hormonal and behavioral repetitive stress
measurements prolactin and cortisol associated with stress and
fear:. have not shown a positive correlation. However. prolactin
can be a more stable alternative as a marker of chronic stress in
humans.  Therefore further research is sugyested 1o include the
observation of the transcription and translation pathways of these
two hormones inbreastfeeding mothers withrepeated serum mea-
surements and control of subjects through definitive saeening of
clinical diagnosis acute and chronic stress.

Limitation

Thisstudy did not match and control the subject selection based
on a clinical diagnosis of depression. Also we did not perform
repeated measurements of basal serum cortisol at different nimes.
sa there 1s insuthcient evidence to show that EPDS scores correlate
conclusively with cortisol levels.

Conclusion

We managed to complete the cohort on the target research
subjects until they passed the weaning period of each. Our find-
ings confirm a significant difference in serum prolactin levels with
symptoms of postpartum depression. We also managed 1o identity
a correlaton between depressive symptoms and weaning at week
twelve The higher the volume of nulk produced by the mother the
longer the duration of breastfeeding. Our study recommends more
specific observarions in the transcription and translation pathways
of prolactin and cortisol in breastfeeding mothers. especially those
with acute and chronic stress symptoms, to better understand the
differences in their responses to stress. We recommend that base
line depression screening be performed more frequently in the
prenatal and postpartum periods to prevent possible weaning. So
that understanding this sifuation can help mothers achieve more
satislying breastieeding goals and feeding outcomes.
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