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0 Abstract

Introduction. Delivery is a physiological process stimulating
the adaptation of the newborn to new conditions of life
outside the mother’s body The moment of the baby’s birth
and cutting the umbilical cord means the newborn’s violent
transition from the uterine environment to the external world,
which requires the dynamic process of adaptation connected
with numerous physiological states of transient character.
The degree of the intensification of the transient states may
still be different and cause deviations from the norm, or even
transition into pathological states constituting the cause of
a prolonged stay in hospital, invasive examinations and long-
term treatment.

Objectives. The aim of the study was a comparative analysis
of the intensification of the chosen transient states in the
newborns born naturally, and those born through Caesarean
section.

Materials and Method. In August-September 2018, 148
women and 148 newborns were qualified to the study. The
exclusion criteria were mother’s chronic diseases diagnosed
before the pregnancy, delivery before the 37th week, negative
blood group of the mother, and the newborn’s Apgar result
below 10 points.

Results. The newborns born naturally were more frequently
fed only naturally (N- 55; 67.9%), in comparison to those born
through caesarean section (30; 44.7%). The body weight loss
expressed in % in relation to the birth body weight in the group
SN reached 5.45%, while in group CC - 6.26% (p=0.01275).
Conclusions. The newborns born naturally were more often
fed naturally than those born through caesarean section.
The physiological weight loss in the first days was greater in
newborns born via caesarean section than those born naturally.
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I Streszczenie

Cel pracy. Poréd jest procesem fizjologicznym stymulujagcym
dostosowanie noworodka do nowych warunkéw zycia poza
ciatem matki. Moment porodu dziecka i przeciecie pepowiny
oznacza gwattowne przejscie noworodka ze srodowiska ma-
cicy do zewnetrznego, co wymaga dynamicznego procesu
adaptacji zwigzanej z licznymi stanami fizjologicznymi o cha-
rakterze przejsciowym. Celem pracy byta analiza poréwnaw-
cza nasilenia wybranych stanéw przejsciowych u noworodkéw
urodzonych naturalnie i przez cesarskie ciecie.

Materiat i metody. Do badania przeprowadzonego w sierp-
niu i wrzesniu 2018 roku zakwalifikowano 148 kobiet i 148
noworodkoéw. Elementami wykluczajacymi byty przewlekte
choroby matki zdiagnozowane przed ciaza, poréd przed 37
tygodniem, ujemna grupa krwi matki, wynik Apgar noworodka
ponizej 10 punktéw.

Wyniki. Noworodki urodzone naturalnie byty czesciej karmio-
ne wytacznie naturalnie (N = 55; 67,9%) w poréwnaniu do tych
urodzonych przez cesarskie ciecie (30; 44,7%). Utrata masy
ciata wyrazona w procentach w stosunku do urodzeniowej
masy ciata w grupie SN osiggneta 5,45%, zas w grupie CC -
6,26% (p = 0,01275).

Whioski. Poréd sitami natury sprzyja karmieniu naturalnemu.
Fizjologiczna utrata masy ciata w pierwszych dniach byta
wieksza u noworodkéw urodzonych przez cesarskie ciecie
niz u urodzonych sitami natury.

Stowa kluczowe
masa urodzeniowa, cesarskie ciecie, stany przejsciowe
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INTRODUCTION

Delivery is a physiological process stimulating the adaptation
of the newborn to new conditions of life outside the mother’s
body [1]. It may proceed in a natural mode or through ca-
esarian section, constituting the most frequent treatment
procedure conducted in women worldwide. According to
the WHO, caesarean section should terminate 5-15% of
deliveries. According to Polish and world statistics, the per-
centage of caesarean sections considerably exceeds the above
assumptions, and in 2006 in the USA reached 31.1% [2], while
in Poland in 2015-43% [3].

The moment of the baby’s birth and cutting the umbilical
cord means the newborn’s violent transition from the uteri-
ne environment to the external world, which requires the
dynamic process of adaptation connected with numerous
physiological states of transient character. The degree of the
intensification of the transient states may still be different
and cause deviations from the norm, or even transition into
pathological states constituting the cause of a prolonged stay
in hospital, invasive examinations and long-term treatment.
Hence, observation and evaluation of the transition states
at every stage is necessary [4]. The leading role in this field
is played by the midwife taking care of the mother and the
child. Conducting continuous observation she differentiates
physiological states from the pathological, and conducts ade-
quate education oriented at the parents [5, 6]. The most fre-
quent transient states in the newborn include: physiological
jaundice, physiological body loss, transient stools, pregnancy
reactions, newborn erythema, and physiological increase in
body temperature [7]. In the available literature, there is no
comparative research of the transient states in the newborns
born naturally and those born through caesarean section

OBJECTIVE

The aim of the study was a comparative analysis of the in-
tensification of the chosen transient states in newborns born
naturally, and those born through caesarean section.

MATERIALS AND METHOD

Inducted in August — September 2018, 148 women and 148
newborns were qualified to the study. The exclusion criteria
were the mother’s chronic diseases diagnosed before the
pregnancy, delivery before the 37th week, negative blood
group of the mother, and the newborn’s Apgar result below
10 points. Participation in the study was voluntary. The pa-
tients were informed about the essentials and purpose of the
study and agreed to participate in that in writing.

There were 2 groups identified, depending on the mode of
the baby’s delivery. Group VB - vaginal birth, babies born
naturally (N-81;100%) and group CS - caesarean section, new-
borns from caesarean sections (N-67; 100%). Physiological
jaundice was measured on the 3rd day of life with a bilirubin
meter which measures the bilirubin in mg/dl through the skin.
The measurements were taken on the forehead and the chest.
Physiological loss of the body mass was identified in % out of
the daily measurements of the newborn’s body weight. For the
sake of standardization, the body mass loss was expressed in
grams, after which the percentage of the loss vs. the birth weight

was calculated. The analysis included the highest percentage of
body mass loss in the first days. Data regarding the first stool,
pregnancy reactions, and newborn erythemas were collected
from observation and assessment of each of the baby’s mea-
surements.. Body temperature was measured on the 3rd day
through the skin on the belly - the result was expressed in °C.

The results were subjected to statistical analysis using the
t-Student, U Mann-Whitney,-Chi-quarter Pearson tests, and
the Chi-square test with Yates improvement.

RESULTS

The demographic features of the study groups did not differ
significantly statistically. The average age of the mothers was
30, via caesarian section — 30.04 (+/-4.90) and by natural deli-
very —29.32 (+/-5.34) (Tab. 1). In both groups, predominated
women who gave birth naturally. The women examined had
academic education and lived in a city or in town (Tab. 1).

Intensification of physiological jaundice measured with
a bilirubin meter (mg/dl) was not significantly statistically di-
vergent from the mode of delivery (p=0.08164%). The average
level of bilirubin in group VB reached 8.4 (5.7-10.3) mg/dl,
while in group CS - 7.1 (5.7-8.9) mg/dl. (Tab. 2).

There were no statistically significant differences between
the incidence of the newborn erythema depending on the
mode of delivery. In group VB, erythema intensified in 12
newborns (14.8%), and in the group CS, - 11 newborns
(16.4%). In the remaining babies in the adaptation period
there were no analyzed skin changes. (Tab. 2).

The next transition state compared between the group of
newborns delivered naturally and through caesarean section
was the physiological increase in body temperature on the 3rd
day of life. The average body temperature of the newborns
amounted to 36.9°C and maintained between 36.8-37.0°C
in both groups (Tab. 2).

Most babies had the first stool in the 1 hour (group VB:
N - 26; 32.0%, and in group CS: N - 15; 22.3%), at the 12
hour (group VB: N- 25; 30.8% and group CS: N- 39; 58.2%)
and the 2" hour of life (group VB: N- 20; 24.6% and group
CS: N- 10; 14.9%), (p=0,12242) (Tab. 2).

Pregnancy reactions in the form of swollen mammary
glands in the newborns were not often discovered during
the transition states, and concerned 3 children in group VB
(3.7%) and 8 (11.9%) in the group CS, respectively (Tab. 2).

Table 1. Demographic characteristics of the groups examined

Vaginal birth Cesarean section

Category N % . % p
Age 29.32(+/-5.34) 30.04 (+/-4.90) - p=0.3958'
Number of deliveries 2(1-2) 2(1-2) - p=0.4230?
Address city 46 56.7 43 64.1 p=0.3608°
village 35 43.2 24 358
Education primary 4 4.9 2 29 p=0.9095*
middle 5 6.1 3 4.4
secondary 28 345 26 38.8
vocational 6 74 5 7.4
higher 38 46.9 31 46.2
Newborn’s
sex male 42 51.8 32 47.7 p=0.6203°
female 39 48.1 35 522
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Table 2. Transition states in newborns depending on the mode of delivery

Vaginal birth Cesarean section p
Transition state
n % n %
Physiological jaundice 8,4 mg/dI - 7,1 mg/dl - p=0.032732
intensified 12 14.8 1 16.4 p=0.7887°
Newborn erythema
none 69 85.1 56 83.5
Body temperature on the 3rd day 36.9 (36.8-37.0) 36.9 (36.8-37.0) p=0.22722
The first stool in1*th 26 32.0 15 223 p=0.1224?
after1h 1 1.2 0 0
after 2h 20 24.6 10 14,9
after 12h 25 30.8 39 58.2
after 24h 9 11.1 3 4.4
Pregnancy reactions Swollen mammary glands 3 37 8 11.9 p=0.1176*
none 78 96.2 59 88.0
Maximum body weight loss % in relation to birth weight - 5.45 (+/-2.00) - 6.26 (+/-1.90) p=0.01275"
Method of feeding
Natural 55 67.9 30 44.7 p=0.03992*
Mixed 24 29.6 35 52.2
Artificial 2 24 2 2.98
The newborns born naturally were more frequently fed -
only naturally (N- 55; 67.9%), compared to those born throu- ’
gh caesarean section (30; 44,7%). Mixed feeding of the chil- 66
dren in group VB was chosen by 24 mothers (29.6%), while 64
in group CS - 35 women (52.2%). In both groups, 2 mothers . 5
. . . . . & 6.2
decided to feed the newborns only with an artificial mixture gz o
(Fig. 1, Tab. 2). 1‘;2 6.0
g £
25 58
=0 67.9% B NATURAL B MIXED B ARTIFICIAL = é 5.5
> @ =,
* ;Eé <54 °
40 52.2%
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30
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2.4% 2.9%
0 e je—u—s} . . . . R .
Figure 2. Difference in body weight loss depending on the mode of delivery
Group VB (81) Group SC(67)

Figure 1. Baby feeding depending on the mode of delivery

Body weight loss expressed in % in relation to the birth
body weight in the group VB reached 5.45%, while in group
CS = 6.26%. (p=0.01275) (Fig. 2, Tab. 3).

The correlation for the continuous variables (Tab. 3) demon-
strated significant statistically dependence between the level
of bilirubin and the post-delivery loss of body mass (Fig. 3).

Table 3. Correlation for continuous variables

Correlations Correlation coefficient P-value
Age vs. jaundice r=-0.07082 p=0.3924'
Age vs. temperature r=-0.03966 p=0.6323'
Age vs. % body weight loss r=0.04270 p=0.6064>
Jaundice vs. temperature r=-0.03273 p=0.6930'
Jaundice vs. % body weight loss r=0.1671 p=0.04234"
Temperature vs. % body weight loss r=-0.01833 p=0.82502

Maximum body weight loss %
in relation to birth weight

2 4 6 8 10 12 14
Physiclegical jaundice

Figure 3. Correlation of physiological jaundice and the maximum body loss of
the newborn (%)
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In analyzing the transition states in newborns depending on
their gender there were significant divergences in the result
obtained. In the case of physiological jaundice in the male
newborns, there was a higher level o bilirubin - 8.65 (6.5-10.2)
mg/dl, compared to that of the females - 6.55 (5.40-9.20)
mg/dl (Tab. 5). Newborn erythema was diagnosed in 17 girls
(22.9%) and 6 boys (8.1%) (Tab. 4)

Table 4. Intensification of transition states depending on the newborn'’s
sex

Male sex Female sex
Transition state p
n % n %
Newborn 1 sified 6 8.1 17 229 p=0.02328"
erythema
none 68 91.8 57 77.0
stool in1sth 18 243 23 31.0 p=0.2829°
after 1sth 1 13 0 0
after 2h 12 16.2 18 243
after 12h 38 513 26 35.1
after 24h 5 6.7 7 9.4
Pregnanc swollen
9naNY - am mary 6 8.1 5 67 p=0.9813*
reaction
glands
none 68 91.8 69 93.2
Temperature on the 36.9 36.9
- =0.5892?
3rd day (36.8-37.0) (36.8-37.0) p=0589
’ - ) 8.65 6.55 B )
Physiological jaundice (6.5-10.2) (5.40-9.20) p=0.03273
Maximum body weight
loss % in relatiZn to ° 563 - 6.00 p=0.2691"
birth weight (+/-2.02) (+/-1.96)
DISCUSSION

The mode of delivery is continuously analyzed with respect
to its impact on the health of both the mother and the baby
[8,9, 10, 11]. The current study attention was paid to the first
hours and days of life of the newborns, comparing the most
frequent transition states depending on the mode of delivery.
The results concerning the physiological body weight loss in
the newborns can be juxtaposed against studies carried out
in Spain (2018) by Lopez et al. Both proved that caesarean
section was a factor determining a bigger loss of body weight
in the newborns in the first days of life in relation to the birth
weight [12]. The results from feeding the baby depending on
the mode of delivery confirmed the findings of Jozeféw et
al. in which natural delivery favoured the length of exclu-
sive natural feeding, delivering the baby through caesarean
section lessened the chances for full natural feeding [13].
Other authors also supported the negative influence of ca-
esarean section on the natural feeding of the newborn [14,
15]. In theoretical reports, there were no essential statistical
differences proven in the intensification of jaundice in the
newborns in the first days after being born naturally and
through caesarean section [10].

The observed and compared frequent aberrations in the
post-delivery period and the benefits from the particular
modes of delivery are not always obvious. There has been
no evidence of significant statistical data in the post-delivery
period of the physiological and caesarean section delivery,

although other problems were identified, e.g. those of a psy-
chic nature which may contribute to the ever-growing num-
ber of caesarean sections [8].

The fact that the mode of delivery is not without meaning
its condition and the adaptation period were proved by rese-
arch published conducted in the USA within the Project NTH
(National Institute of Health) in 2008, concerning 2 million
deliveries of newborns in 39 hbd resulting from correctly
proceeding pregnancies — 1 million caesarean sections and
1 million natural deliveries. The study showed an increase in
the number of deaths of newborns, and significantly increa-
sed frequency of breathing disorders in the newborns from
caesarean sections [9]. Mikulska and Simon proved that
treating caesarean sections as risk factor for the incidence
of delivery changes in the central nervous system with first
time delivery, and as the indication for ultrasonography in
the newborn. These results have inspired the continuation
of studies in the respect [10].

During natural delivery, the newborns come into contact
with the bacterial flora of the mother’s vagina and anus. The
sterile environment the newborn in the caesarian section
therefore disturbs the proper colonization of its digestive
system. In assessing the microbiological profile of the faeces
of the babies born naturally and the caesarean section, it has
been reported that in the latter case the colonization by the
Bacteroides sp. did not appear before the 2°¢ month of life,
while the degree of colonization by those bacteria in the 6
month of life constituted half of that reported in babies born
naturally. Besides, in the newborns delivered naturally, the
colonization by the bacteria Lactobacillus i Bifidobacter was
higher than in the group born through caesarean section.
The deregulation (dysbiosis) of that process in the early
post-delivery period may constitute the basis for the furt-
her inflammatory, resistant and allergic disorders. Similar
conclusions were drawn in 2 other studies describing the
factors influencing the colonization of the digestive system,
and later consequences connected with it [16, 17].

There were transient states and their intensification ana-
lysed depending on the gender of the newborn. The results
showed that gender may be a factor influencing the level of
bilirubin in the first days after delivery. Male newborns had
a higher level of bilirubin, compared to female newborns.
Analysis showed that the female gender may be essential for
the frequency of newborn erythema (Tab. 4). In the literature
there are studies on gender which suggest that the female
foetus has an advantage over the male foetus concerning
general development in the post-delivery period. Male gender
may be an independent factor for an unfavourable pregnancy
[18]. Gender influences not only mother’s mode of delivery,
but also the way the newborn confronts the external world.
The study shows that the gender of the newborn is a decisive
factor connected with some functional changes which are
influential for both mother and baby after delivery [19]. The
presented research and conclusions concerning the depen-
dence on the mode of delivery and the gender of the baby
require the continuation in a more numerous groups of
newborns.

CONCLUSIONS

1. The newborns born naturally were more often fed naturally
than those born through caesarean section.
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2. The physiological weight loss in the first days was greater
in newborns born via caesarean section than those born
by naturally.

3. Analysis of physiological jaundice measured with a biliru-
bin meter and its contingency on the mode of delivery did
not demonstrate significant statistical differences, but the
gender of the baby may be a factor in the intensification of
physiological jaundice.

4. The appearance of pregnancy reactions, newborn erythe-
ma, and the first stool, is not dependent on the fact whether
the delivery proceeded naturally or through caesarean
section.
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