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Effects of Prenatal Education and Type Of Delivery On Stress Axes
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Background: Training received during pregnancy may alter the prenatal stress level. The purpose of this
study was to investigate the effects of prenatal education on the stress axis of the body, namely the
hypothalamo- pituitary adrenal axis (HPA) and autonomic nervous system (ANS) in different delivery
types (vaginal or caesarean section).

Materials and Methods: In this prospective study, women who were going to have caesarean or vaginal
delivery were compared in terms of whether they undertook prenatal education (PNE) in pregnancy
school or not. Among those of women having PNE, twenty women had caesarean delivery and, there-
fore, the number of women in other groups was decided accordingly. As a result, a total of 4 groups
were formed as follows: women having PNE/caesarean delivery (n=20), having PNE/vaginal delivery
(n=20), not having PNE/having caesarean delivery (n=20) and not having PNE/having vaginal delivery
(n=20). In these women, the prenatal HPA and ANS activities were measured non-invasively with saliva
cortisol and heart rate variability (HRV), respectively. HRV was measured by 5-min electrocardiogram
recording and time- and frequency-domains parameters were calculated.

Results: The (PNE) did not affect the prenatal cortisol and HRV parameters in none of the delivery types
(vaginal and caesarean) (p>0.05). HRV parameters were higher in women having vaginal delivery than
those of caesarean delivery (P<0.05). No correlations were observed between the cortisol and HRV pa-
rameters (P>0.05).

Conclusion: The prenatal education had no effect on HPA and ANS; however, the delivery type altered
the HRV parameters. Saliva cortisol and HRV may be useful parameters in terms of examining the phys-
iology of the birth process
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Amag: Gebelik doneminde alinan egitim dogum oOncesi stres seviyesini degistirebilir. Bu ¢alismanin
amaci, prenatal egitimin farkli dogum tiplerinde (vajinal veya sezaryen), viicudun stres aksi Gzerine yani
hipotalomo-hipofiz adrenal aks (HPA) ve otonom sinir sistemi (ANS) Gzerindeki etkilerini arastirmakti.
Materyal ve Metod: Bu prospektif calismada sezaryen veya vajinal dogum yapacak kadinlar gebelik oku-
lunda dogum 6ncesi egitim (PNE) alip almamalari agisindan karsilastirildi. PNE'si olan kadinlardan yirmisi
sezaryen ile dogum yapmis ve bu nedenle diger gruplardaki kadin sayisi buna gore kararlastiriimistir.
Sonug olarak toplam 4 grup su sekilde olustu: PNE/sezaryen dogum yapanlar (n=20), PNE/vajinal dogum
yapanlar (n=20), prenatal egitim almayan/sezaryen dogum yapanlar (n=20) ve prenatal egitim alma-
yan/vajinal dogum yapanlar (n=20). Bu kadinlarda dogum &ncesi HPA ve ANS aktiviteleri, sirasiyla tu-
kirtk kortizolu ve kalp hizi degiskenligi (HRV) ile non invazif 6lgtldu. HRV, 5 dakikalik elektrokardiyogram
kaydi ile 6lglildii ve zaman-bagimli ve frekans bagimli parametreler hesaplandi.

Bulgular: Prenatal egitim (PNE) her iki dogum tipinde (vajinal ve sezaryen) dogum dncesi kortizol ve HRV
parametrelerini etkilememistir (p>0.05). HRV parametreleri vajinal dogum yapanlarda sezaryen dogum
yapanlardan daha yuksekti (p<0.05). Kortizol ve HRV parametreleri arasinda herhangi bir korelasyon
gozlenmedi (p>0.05).

Sonug: Prenatal egitimin HPA ve ANS etkisi olmamistir fakat dogum tipi HRV parametrelerini
degistirmistir. Tukurik kortizolli ve HRV, dogum siirecinin fizyolojisini incelemek agisindan yararli para-
metreler olabilir.

Anahtar kelimeler: Kortizol, Kalp hizi degiskenligi, Prenatal egitim, Vajinal dogum, Sezaryen dogum
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Introduction

Pregnancy is a period in which physiological, psychologi-
cal and social changes occur in woman’s life (1). The
woman needs to adapt to the changes occurring in this
period. Despite the adaptation, pregnancy is a stressful
period for women. Especially for mothers who have their
first pregnancy, the pregnancy process and birth are ter-
rifying and worrisome events (1). Therefore, the support
and education to be provided to pregnant women are
crucial. To pregnant women at the pregnant school; train-
ing was provided to enable them to have knowledge and
skills on pregnancy, pregnancy exercise and yoga, labor,
baby care, breastfeeding, newborn health, puerperium,
postpartum exercises and yoga, and family planning. The
education to be provided to pregnant women during the
prenatal period has several positive effects. It is reported
that the education has a positive effect on the relation-
ship between couples, increases the health consciousness
in pregnant women and provides information especially
about the pregnancy process and birth. For that purpose,
informing classes are opened for pregnant women in Tur-
key and in the world. With the education provided in
these classes for pregnant women, it is aimed to enable
expectant mothers to have information about subjects
related to pregnancy and birth. However, it is not known
how being informed of birth affects the stress response in
pregnant women.

There are two main systems creating the stress response
in humans. The first of these is the hypothalamo- pituitary
adrenal axis (HPA) and the second one is the autonomic
nervous system (ANS). Cortisol is released from the supra-
renal gland as an end product of the HPA axis (3). Approx-
imately 96% of cortisol is bound to the proteins in blood
(4). Cortisol which is bound to the proteins is present in
an inactive form. Free cortisol is its active form and it
mixes with all bodily fluids (5). Especially cortisol which is
available in saliva is commonly used in stress studies be-
cause it facilitates non-invasive measurement and is in an
active form (5). For this reason, the saliva cortisol meas-
urement is used in psychoneuroendocrinological studies
(6). The other system activated by stress is the ANS. Its
two divisions, i.e. sympathetic and parasympathetic nerv-
ous branches, accelerate or slow down the heart rate, re-
spectively. Thus, in a healthy human, heart rate fluctuates
over time due to competing activities of these two
branches (7). Heart rate variability (HRV) is accepted as a
non-invasive surrogate technic for determination of sym-
patho-vagal balance on the heart rate.

The purpose of the present study was to examine the ef-
fects of receiving education on cortisol and HRV in the
pregnancy school.

Materials and Methods

The study started after obtaining approval from Adiya-
man University Non-invasive Clinical Trials Ethics Commit-
tee (Date:20/03/2019 Decision number: 2019/2-26). 80
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pregnant women (prenatal education=40, non-prenatal
education as control group=40) who had no known dis-
ease, were older than 18 years were included in the
study. Those taking anxiolytics and antidepressants, re-
ceiving psychological support in any phase of pregnancy
and having a high-risk pregnancy (such as hypertension,
diabetes, fetal anomaly) were not included in the study.
In this prospective study, women who were going to have
caesarean or vaginal delivery were compared in terms of
whether they undertook prenatal education (PNE) in
pregnancy school or not. Among those of women having
PNE, twenty women had caesarean delivery and, there-
fore, the number of women in other groups was decided
accordingly. As a result, a total of 4 groups were formed
as follows: women having PNE/caesarean delivery
(n=20), having PNE/vaginal delivery (n=20), not having
PNE/having caesarean delivery (n=20) and not having
PNE/having vaginal delivery (n=20). In those who would
have a vaginal delivery, a saliva sample was received to
determine the HPA activity when the cervical openness
was less than 2 cm and a 5-minute ECG record was re-
ceived to determine the Autonomic Nervous System
(ANS) activity. In those who would have a caesarean sec-
tion, a saliva sample and ECG record were received when
they were hospitalized in the service (before the applica-
tion of anesthesia).(Figure 1)

n=80
Pregnant women

n=40
Prenatal Education

n=40

n=20
Vaginal Delivery

Cortisol- HRV

Figure 1. Study Design

n=20
Caserean Delivery

n=20
Vaginal Delivery

In order to collect saliva, 1.5 ml polypropylene tubes
(isolab) were used. Tags were put on the tubes and two
samples were received from each participant before and
after birth. The saliva collection process was conducted
using the passive droll method (8). The participants did
not consume any food-beverage and did not brush their
teeth until 30 minutes before the saliva sample collection.
The saliva samples collected were kept until being ana-
lyzed at -45 °C. Salivary cortisol analyses were carried ac-
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cording to Ozgocer et al. (9, 10). Briefly, 96-well micro-
plates (Nunc, Denmark) were coated with cortisol-BSA
(bovine serum albumin) overnight at 4 °C and blocked
with 200 pl BSA (1%) for 2 h at 37 °C. The samples were
thawed and centrifuged at 4000 g for 10 min before add-
ing into the microplates. The supernatant obtained was
diluted 3 times in assay buffer before using in the assay.
Salivary samples and standards (0, 1, 5, 10, 20, 40, 100,
1000 ng/ml) were added in duplicate (40 pl) to the wells
together with 40 pl diluted rabbit anti-cortisol antibodies.
Plates were incubated 45 min at 37 °C, and were washed
5 times with wash buffer and 100 ul biotinylated goat-anti
rabbit antibody was added. This was followed by incuba-
tion at 37 °Cfor 30 min. Plates were then washed 5 times
with wash buffer. Streptavidin peroxidase (100 ul) was
added and the plates were incubated for 15 min at 4 °C.
Following washing 5 times with wash buffer, 150 pl sub-
strate solution (tetramethyl benzidine) was added. Blue
color formed was stopped by 50 ul sulphuric acid and
plates were read by a plate-reader spectrophotometer
(Biotek, Synergy HT, USA). Calibration curves were pro-
duced by using 4-parameters logistic regression curves
(Gen5, Biotek, USA) and cortisol levels were quantified by
using this curve. Minimum detection limit was 1 ng/ml
and intra- and inter-assay coefficients of variations were
11.6 and 13.8 %, respectively. For HRV measurement a
5-min continuous ECG was recorded. ECG was recorded
in supine positions with eyes open. Poly-Spectrum 8-E
(Russia) was used for ECG record and a software program
(Neurosoft, lvanovo, Russia) provided with the same de-
vice was used to analyze heart rate variability (HRV) pa-
rameters. Time- and frequency-domain parameters of
the HRV are calculated by the software. The most used
time-domain variables are SDNN (standard deviation of
normal-to-normal intervals), RMSSD (root mean square
of successive differences) and pNN50 (normal-to-normal
R-R intervals that differ by more than 50 ms) parameters.
The most used frequency-domain variables are TP (total
power), LF (low frequency), HF (high frequency), LF n.u
(low frequency normalized units), HF n.u (high frequency
normalized units) and LF/HF ratio. All of these parameters
were included in the study. For the all statistical analyses,
the Minitab program was used. For the statistical analysis,
the General Linear Models 2x2 factorial design was em-
ployed. For the non-normally distributed data, the Box-
Cox Transformation was applied (optimal A transfor-
mation was conducted). The data were presented as
mean + standard deviation (SD). A p value of <0.05 was
considered to be statistically significant.

Results

Education in pregnancy school and delivery type did not
affect pre-delivery cortisol concentration (p>0.05, Figure
2). No interactions were observed in terms of cortisol lev-
els (P>0.05).

HRV parameters were not affected by prenatal education

Prenatal education and stress axes

(p>0.05) but they were affected by type of delivery
(p<0.05). Type of delivery affected both time-domain
(RMSSD, and pNN50) and frequency-domain parameters
(LF, HF, and % HF; p<0.05, Table 1). These parameters
were higher in those of women who had vaginal delivery
than those of women who had caesarean delivery
(p<0.05). LF n. u was higher in those of women who had
caesarean delivery than those of women who had vaginal
delivery (p<0.05). No interactions were observed for
time- and frequency-domain variables of HRV (p>0.05).
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Figure 2. Cortisol levels in vaginal and caesarean delivery of
prenatal education and non-prenatal education (mean + SD).
Education in pregnancy school and delivery type did not affect
pre-delivery cortisol concentration (p>0.05).

Discussion

The pregnancy process and especially birth are accepted
to be stressful situations. Receiving education on changes
that occur throughout pregnancy contributes to going
through this process more easily. Human body needs to
activate the stress axes in order to cope with such stress-
ful situations. The present study investigated the effect of
education received during pregnancy (PNE) on the two
main stress axes (HPA and ANS). The prenatal education
did not affect the HPA and ANS system before birth; how-
ever, the delivery type affected the ANS rather than the
HPA.

Although the prenatal education provided information
about the pregnancy process, it did not affect the cortisol
level before birth. Under normal circumstances cortisol is
a hormone released as a reaction to stressful conditions
and therefore the increase of its secretion is used as a
stress indicator (11). In addition, this hormone has vital
effects in terms of coping with the effects of stress (12).
Increase of the cortisol secretion at the end of pregnancy
may be necessary to start birth. Higher cortisol prepares
both the mother and the infant to birth (13). In the pre-
sent study, the prenatal education had no effect on the
cortisol level. This is because increase of the cortisol be-
fore birth facilitates birth.
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Table 1. HRV parameters in vaginal and cesarean delivery of prenatal education and non-prenatal education (mean + SD).

GROUPS

Prenatal Education Non-Prenatal Education P Values

Vaginal Caesarean Vaginal Caesarean ::Iauttl:jastion _I::‘I)i;/ery Interaction
HR (bpm) 90.09+16.9 95.1+11.4 90.4+16.6 97.1+14.5 0.954 0.175 0.899
RRNN (ms) 686+125 63874 684+125 630+89 0.943 0.174 0.898
SDNN (ms) 48.6+28.9 34.8+8.4 54.1+23.01 35.7+13.9 0.371 0.037 0.463
RMSSD (ms) 37.7+27.4 14.1+7.02 41.9+30.7 20.6+10.9 0.874 0.015 0.668
pNNS50 (%) 19.2422.4 1.14+2.09 13.19 3.1#3.5 0.327 0.003 0.377

+16.3

TP (ms?) 301412014 1263+514 300412364 1412+1373 0.406 0.036 0.474
VLF (ms?) 157242599 892+489 1479+903 950+1150 0.351 0.113 0.413
LF (ms?) 627+625 276+196 915+849 3114215 0.415 0.049 0.546
HF (ms?) 815+1013 95+101 609+708 150+130 0.787 0.029 0.691
LF n.u 59.8+21.8 79.3+11.85 67.8+19.1 71.6%16.3 0.187 0.044 0.167
HF n.u 40.1+21.8 20.7+11.85 32.2+19.1 28.4+16.3 0.217 0.066 0.197
LF/HF 2.45%2.22 6.4%5.9 48+5.6 6.3+9.5 0.207 0.066 0.204
% VLF 54.4+19.9 65.5+24.4 56.7+18.9 61.5+19.7 0.703 0.276 0.682
% LF 24.5+10.9 27.5+21.5 28.4+12.7 27.2+16.2 0.725 0.888 0.834
% HF 21.1+17.1 7.22%5.89 14.9+10.5 11.246.88 0.213 0.033 0.188

SDNN (standard deviation of normal-to-normal intervals), RMSSD (root mean square of successive differences), pNN50 (normal-to-normal R-R inter-
vals that differ by more than 50 ms), TP (total power), LF (low frequency), HF (high frequency), LF n.u (low frequency normalized units), HF n.u (high

frequency normalized units) and LF/HF ratio.

Also in the present study the different type of delivery did
not affect the prenatal cortisol concentration. Examining
the literature we have encountered no study on the ef-
fects of prenatal education provided during pregnancy on
the prenatal cortisol concentration. However, there are
studies on the effects of delivery type on the prenatal cor-
tisol concentration. In the studies, the cortisol concentra-
tion was found to be higher in those having a vaginal de-
livery compared to those having a caesarean section (14;
15). Examining these studies it is seen that there are dif-
ferences with the present study in terms of materials-
methods. The cortisol measurement was performed by
drawing blood. Cortisol in blood is bound to globulin. In
other words it is an inactive mode of cortisol (4). The pro-
cedure of drawing blood itself creates stress (white coat
stress). In the present study, the saliva cortisol measure-
ment was performed. Cortisol in saliva is not bound to
globulin. In other words it is an active mode of cortisol in
free form. Collection of saliva does not create white coat
stress in the patient. Therefore the fact that the cortisol
concentration was not affected by the type of delivery in

the present study might be associated with the aforemen-
tioned reasons.

In the present study, the prenatal education had no effect
on the time-and-frequency-domain HRV parameters.
However, the type of delivery altered the HRV parame-
ters. The HRV parameters were lower in the women hav-
ing a caesarean section; however, it is difficult to reveal
the pathophysiological reasons and consequences of
these changes. In the literature review we found no other
study evaluating the effects of the birth process on HRV
in women. When evaluating the data acquired from the
present study, it is thought that the peripartum evalua-
tion of HRV is physiologically important, because the HRV
parameters dynamically change in the birth process. Like-
wise, explaining the reasons and consequences of these
changes will provide important information to neurologi-
cal evaluation of the birth process. As lower HRV is asso-
ciated with bad health consequences, caesarean section
is not recommended because HRV is low in women hav-
ing a caesarean section. Uterus contractions during birth
start the cardiovascular reflex (16; 17). Increase of uterus
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contractions in those having a vaginal delivery might have
increased the HRV parameters. These changes in HRV
might have been caused by the anesthesia applied in cae-
sarean section. However, the samples in the present
study were collected prior to the anesthesia. Therefore it
is a lower possibility that the changes were associated
with anesthesia use.

In the present study, the prenatal education had no effect
on HPA and ANS; however, the delivery type altered the
HRV parameters. Saliva cortisol and HRV may be useful
parameters for examining the physiology of the birth pro-
cess.
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