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Abstract
Aim: We analysed whether immediate skin-to-skin contact between the healthy new-
born and the mother after a caesarean section has a modulatory role on postpartum

haemorrhage and uterine contraction.

Spain Design: Unblinded, randomized clinical trial, simple random sampling, conducted in

“Hospital Universitario Virgen Macarena, . .
. . women undergomg caesarean sections.
Sevilla, Spain
Methods: Of the population identified, the caesarean section total (N = 359), 23.2%
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skin contact, good level of consciousness. They were randomly allocated to the inter-
vention group, skin-to-skin contact (N = 40), and to the control group, usual procedure
(N = 40). There were three losses. Clinical variables: plasma haemoglobin, uterine
contraction, breastfeeding, postoperative pain, were measured, and subjective vari-
ables: maternal satisfaction, comfort, comparison with previous caesarean section
and newborn crying.

Results: Women with skin-to-skin contact had greater uterine contraction after cae-
sarean section. The maternal plasma haemoglobin levels at discharge were signifi-
cantly higher. It was associated with higher breastfeeding rate, satisfaction, comfort

levels and with less maternal pain and less crying in the newborn.
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1 | INTRODUCTION

The caesarean section practice is increasing exponentially, account-
ing for 21% of all deliveries (WHO, 2019). In total, 35% of all ma-
ternal deaths (MDs) are caused by postpartum haemorrhage (PPH),

deliveries (Rivera Fumero et al., 2020). The caesarean group is the
highest risk group, due to the type of abdominal surgery and for hav-
ing a lower amount of circulating oxytocin, a hormone that favours
uterine contractility (Mogrovejo, 2021). In 80% of the cases, early

blood loss >500ml in vaginal deliveries and >1000ml in caesarean postpartum haemorrhage, which occurs in the first 24 h, is related to
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uterine atony, generally the most severe (loss of uterine muscle tone
due to inadequate contraction of the myometrial cells in response to
lack of endogenous oxytocin released after the caesarean section,
causing a delay in involution of the uterus). In normal deliveries, a
strong uterine contraction occurs to close its blood vessels. Thanks
to this contraction, bleeding is minimal in the mother (Lépez-Garcia
et al, 2017).

Currently, it is a common practice to separate the mother from
her newborn after a caesarean section; therefore, immediate Skin-
to-skin (SSC) is not performed (Kollmann et al.,, 2017). This ex-
erts a negative influence on the recovery of uterine contractility
and causes an increased risk of postpartum haemorrhage (PPH)
(Fernandez-Canadas, 2018). It is therefore advisable to perform
an immediate SSC, as there is an increase in oxytocin and beta-
endorphins in the mother, which favours uterine contraction and
colostrum ejection (Boyd, 2017). Immediate early skin-to-skin con-
tact consists of placing the naked newborn in prone position on the
mother's naked torso as soon as it is born or shortly after that mo-
ment (Moore et al., 2016). Epigenetic changes in stress regulation
systems have been found in newborns due to separation from the
mother after birth (Moore et al., 2016). This fact is related to an in-
crease in the expression of genes that synthesize certain molecules
and hormones (cortisol, adrenaline, etc.) from the brain and adrenal
gland. This explains why it slows the recovery of the mother and
baby, delays recognition of the mother and can create a weak bond
between mother and child which, however, can be reversible with a
loving and nurturing environment, thanks to SSC (Luby et al., 2020).
Currently, considering the weight of the existing evidence and in
the context of the caesarean surgical process, there are few data
on the relationship between immediate CSS in caesarean sections
and postpartum haemorrhage. In this sense, our main objective is
to analyse whether immediate skin-to-skin contact between the
healthy newborn and the mother after a scheduled caesarean sec-
tion favours uterine contraction on leaving the postanesthesia room
and recovery of the maternal blood haemoglobin levels on the third
hospitalization day. We will also study the relationship of this tech-
nique with other variables such as breastfeeding, pain, maternal sat-

isfaction and newborn crying.

2 | METHOD

This study has been designed following the CONSORT guideline for
clinical trials (Cobos-Carb6 & Augustovski, 2011). A randomized,
unblinded and randomized clinical trial was conducted with women
subjected to caesarean sections in the Gynaecology and Obstetrics
service of a tertiary-level public hospital.

Was approved by the hospital's Ethics and Clinical Research
Committee and by the Bioethics Committee. The study complied with
the principles set forth in the Declaration of Helsinki, with Organic
Law 3/2018, of December 5th, on Personal Data Protection and
Guarantees of Digital Rights, and with Law 41/2002, of November
14th, Basic Regulatory Law on Patient Autonomy and Rights and

HIGHLIGHTS

e Skin-to-skin contact reduces morbidity and mortality at
cesarean section

e At cesarean section, skin-to-skin contact accelerates
uterine contraction

e Skin-to-skin contact prevents obstetric hemorrhage at
cesarean section

e Skin-to-skin contact increases cesarean section satis-
faction and comfort levels

e Skin-to-skin contact at cesarean section decreases new-
born crying

Obligations about Clinical Information and Documentation. All pa-
tients were informed in writing by means of an informed consent
form. The study was conducted in accordance with the requirements
of Law 14/2007, of July 3, 2007, on Biomedical Research, and is per-
tinent. It is aimed at women who are to undergo caesarean sections;
therefore, we do not consider sex/gender differences. The authors
were committed to sharing the research data in any of the necessary
cases to provide openness, transparency and reproducibility of the
research. The assay registration number was RBR-67gq6k and the
assay identification number: UTN: U1111-1238-8710. The research
is developed in patients with caesarean section from January 1, 2019
through November 31, 2019, at the Hospital Universitario Virgen
Macarena, a public hospital located in the Spanish city of Seville. It is
one of the highest-ranking regional hospitals in the Andalusian Public
Health System. It has a health care, research and teaching function
and provides health care to a total population of 480,000 people.

Inclusion criteria: Pregnant women aged from 20-40years
old, with fetal presentations not compatible with vaginal delivery
(breech), cephalopelvic disproportion that would prevent vaginal
delivery, with the previous placenta that prevent vaginal delivery,
caesarean sections that must be repeated due to persistence of the
previous indication or to the emergence of a new one, different from
the one that motivated the previous intervention. - Women whose
newborns are immediately assessed by the neonatologist as healthy
children and with Apgar test assessment at 5 minutes 29. - Caesarean
section between 37-41 gestational weeks. - Pregnancy and imme-
diate postpartum without fetal alterations or malformations, of any
nature and aetiology, must be recorded in the clinical history.

Exclusion criteria: Women whose caesarean section process
has been complicated by a serious pathology (cardiac, metabolic,
respiratory disease, etc.). Urgent caesarean sections (umbilical cord
prolapse, premature placental detachment, previous placenta with
abundant bleeding, suspected fetal distress, suspected uterine
rupture).

The main limitation of this study was that we were not able to
attend to urgent caesarean deliveries, since we did not have a place
that would give us the security to avoid serious complications in this
type of caesarean delivery.
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2.1 | Randomization and blinding methods
The selection of the sample was established through simple random
sampling. Patients with a diagnosis of caesarean section were re-
cruited for the clinical trial when they were in the high-risk consulta-
tion for pre-evaluation of their process. They were informed of the
study by the research team members and were offered to partici-
pate in the study. Patients who met the inclusion criteria, who were
informed, voluntarily agreed to participate, and gave their signed
consent were included in the study. In the Research Unit, they were
anonymized by means of a table in which an order number was as-
signed to their clinical history, which served as identification.

Participants were assigned by permuted randomization of
permuted blocks with a block size of 4. Pregnant women were in-
formed of the results of the randomization upon entering the oper-
ating room, at which time they were informed of the results of the
randomization.

The pregnant women were informed of the results of the ran-
domization upon entering the operating room, at which time it was

impossible to continue with the blinding.

3 | INTERVENTION

Study arms: A or Control Group (no SSC), with the conventional in-
tervention according to the hospital's protocols. After the caesarean
section, the mother was transferred to the postanesthesia recov-
ery room while the newborn was taken in a crib to the maternity
room with the father or companion. B or Intervention Group (SSC),
in which skin-to-skin contact with the newborn was performed from
the operating room and continued in a room located in the postpar-

tum unit, in the companion's presence.

3.1 | Experimental group

All members of the surgical team were informed and communicated
the circuit to perform a safe SSC. When the baby was born, the cord
was clamped and cut. The midwife received the newborn directly
from the surgeon. She showed the baby to the mother and allowed
her to see and kiss him. The paediatrician confirmed the newborn's
good health. The assistant weighed the baby and the nurse meas-
ured the baby. The midwife prepared the mother for the SSC and
placed the baby on her chest, where he remained for at least 1 h.
The midwife positioned herself at the top of the bed. The newborn
was positioned so that he could start suckling, crossed on the chest,
covered with a warm towel or cloth, avoiding any discomfort to the
surgeons to close the surgical wound. The placement of the identifi-
cation bracelets was performed with the baby on the mother's chest,
avoiding other routine activities until the newborn started its first
feeding. The baby went in bed with the mother to the postanesthe-
sia recovery room, in this case, located in a postpartum room on the
fourth floor, next to the father. The newborn was given vitamin K
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and eye drops in the mother's arms, always leaving these procedures
until last. If at any time the mother reported that she felt uncomfort-
able with the SSC, the father continued with the SSC, with her prior
consent. Always controlling that everything was performed safely.

3.2 | Control group

This group followed the normal protocol in relation to caesarean
sections. The mother had no contact with the newborn at the time
of delivery, being admitted to the recovery room. Once she was sta-
bilized, she was transferred to the maternity ward to be reunited
with the child and the father, who were waiting for her.

The following variables were studied:

Skin-to-skin contact (SSC): when the infant spent at least 1 h
after the caesarean section on the mother's torso, from the operating
room. Dependent variables: Uterine contraction: uterine contraction
level prior to the mother's discharge from the awakening room. The
anesthesiologist gently pressed on the mother's abdomen to palpate
the uterus, check its firmness and assess whether the uterus is very
well contracted at the infraumbilical level or if, on the contrary, it re-
mains at the umbilical or supraumbilical levels. Plasma haemoglobin: it
is expressed in g/dl. Blood haemoglobin levels were measured before
the caesarean section (Hb1), after the caesarean section at recovery
room discharge (Hb2) and on the third hospitalization day (Hb3).

We also measured the difference between Hb3 and Hbl (Hb
loss). The first two determinations were performed with venous cap-
illary blood with an HemoCue Hb 201+ System, that met the quality
criteria of the hospital where the study was conducted. The analysis
prior to hospital discharge, that of the third day was from venous
blood sent to the hospital laboratory. The number of gynecologic
pads used to absorb bleeding was also measured. Breastfeeding (BF):
it expresses whether the breastfeeding act was effective, evaluated
at two points in time: during the first hour after birth (at least 1 h in
arow) and at 1 month (the only feeding method is breastfeeding).

Postoperative pain: pain manifestation in the operating room
(VAS 1), when the mother arrived in the recovery room (VAS 2)
and when she left the recovery room for admission to the recovery
room (VAS 3). The VAS scale (Visual-Analog Scale) ranges from 0-
10, where 0 is no pain and 10 is unbearable pain. The values were
grouped to establish three pain levels, namely: from 1-3, mild pain;
from 4-6, moderate pain and from 6-10, severe pain.

Mother's satisfaction degree - SSC: satisfaction with the perfor-
mance of SSC. A five-point Likert scale was used: Very dissatisfied,
Dissatisfied, Neither satisfied nor dissatisfied, Satisfied, Very satis-
fied. Comparison with previous caesarean section: (Yes, No). In the
case of having had a previous caesarean section, the patient was
asked to rate whether this was a better experience or not. Newborn
crying: (Yes, No). If the newborn cried during SSC in the intervention
group or when with the father in the room in the control group.

Newborn Apgar test at 1 and 5 min: expressed in whole numbers.
Rapid test at birth by which the paediatrician evaluated Appearance,
Pulse, Irritability, Activity and Respiration.
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Sociodemographic and clinical variables: Age (in years old).
Schooling level (no schooling, elementary school, high school, voca-
tional training [VET], university studies). Mother's and NB's weight:
(in kilograms). Height: (in cm). Newborn's gender: (Male or Female).
Previous caesarean section: (Yes/No).

Other variables: Medical pathology: The presence of chronic dis-
eases. YES-NO. Obstetric pathology: history of obstetric pathology.
YES-NO. Reason for caesarean section: previous caesarean section,

anomalies at presentation.

3.3 | Statistical analysis and sample size calculation
To calculate the sample size, the researchers relied on a previous
quasi-experimental study conducted in another hospital with pa-
tients subjected to caesarean sections. In this study, the ‘physiologic
stability’ and ‘maternal/neonatal stress’ variables were analysed
(Crenshaw et al., 2019). A multivariate adjustment model with
a logistic regression model was used to determine the number of
participants to participate in the study and to identify potential con-
founders using Epidat 4.2® and SPSS® 25.0. The size was calculated
accepting an alpha risk of .05 and a beta risk of .2 in a bilateral con-
trast. A common standard deviation of .16 and a correlation coeffi-
cient between baseline and final measurement of .61 were assumed.
First, a descriptive analysis of all variables was performed.
The qualitative variables were presented by absolute and relative
frequencies with confidence intervals. The quantitative variables
were presented as mean and standard deviation or as median and
interquartile range, depending on whether they followed a nor-
mal distribution. In the second stage, a bivariate analysis was per-
formed between the variables that could influence the results, with
intention-to-treat. Chi-square or Fisher's exact tests were used for
the qualitative variables and the Student's t-test and ANOVA or
Mann-Whitney's U and Kruskal-Wallis tests were employed for the
guantitative variables, depending on whether they presented nor-
mal distribution. To explore the relationship between the dependent
variables and the patients' sociodemographic and clinical character-
istics, the appropriate tests were used in each situation (Student's
t-test, ANOVA, Pearson's correlation coefficient or their non-
parametric alternatives if necessary [Mann-Whitney's U, Kruskal-
Wallis and Spearman's correlation]). Contrast tests for independent
and related samples, respectively, were used for the comparative
analysis between the two intervention groups. The statistical sig-
nificance level was set at a p-value below .05. The statistical analysis
was performed with the IBM SPSS 21 and R Studio statistical soft-
ware programs. The graphs were generated in GraphPad Prism 8.

4 | RESULTS

Of the total number of patients with indications for caesarean sec-
tion (N = 359) during the research period, 23.2% (83 women) were
recruited because they met the inclusion criteria. There were three

losses due to difficulty in postanesthesia recovery, two in the control
group and one in the experimental group, leaving 40 participants in
each group This investigation has led to the development of a proto-
col in this hospital that also includes emergency caesarean sections.
The descriptive analysis of the variables by the group is presented in
Table 1 and the characteristics of the patients included in the study
are shown in Table 2. The results obtained show significant differ-
ences in the uterine contraction level between the groups, being
greater in the SSC group (Figure 1). In the SSC group, women mostly
presented uterine contraction at the infraumbilical level, while in the
control group it was at the umbilical level.

Regarding serum haemoglobin (Figure 2), the control group pre-
sented higher Hb1 values prior to the surgery. Even so, the differ-
ences in median Hb3 (pre-discharge) between the two groups were
statistically significant, being lower in the control group. Both groups
present bleeding and Hb decrease after the caesarean section, but it
can be observed how the Hb levels are recovered earlier in the SSC
group. A new variable called ‘Hb decrease’ was calculated, which
indicates the difference between the mean Hb before the surgery
and immediately before hospital discharge. The mean Hb decrease
(Hb3-Hb1) was significantly higher in the control group, indicating
higher anaemia levels than in the SSC group and, therefore, more
bleeding in the postoperative period in the control group, with sig-
nificance. To assess bleeding, a count of the gynaecological com-
presses used as a method to absorb bleeding was also performed. In
this regard, differences with clinical relevance emerged. To control
bleeding, it was found that, in the women who underwent SSC, two
compresses at a time were sufficient, while in the control group, it
was necessary to use four or more compresses to control bleeding.
The level of Hb decrease (Hb3-Hb1) correlated inversely with the
uterine contraction level, relating higher levels of uterine contrac-
tion to lower levels of Hb decrease during postoperative caesarean
section. The women's Hb decrease according to the uterine contrac-
tion level presented differences, being greater at the supraumbilical
and umbilical levels. When comparing the Hb decrease means be-
tween the groups, adjusting for the uterus contraction levels, the
differences remained statistically significant, with a lower decrease
in the SSC group, as shown in Figure 3.

Below we show the relationship between skin-to-skin contact
and other variables such as breastfeeding, postoperative pain, de-
gree of maternal satisfaction, degree of satisfaction compared to
previous caesarean sections and newborn crying.

Pain assessment after arrival in the recovery room (VAS 2), is
different in each group. The control group reported severe pain
(VAS 6-10) in a higher percentage than the CSS group (see graph
4). Minimal pain (VAS 1-3) was identified in 80% of the women un-
dergoing CSS. Upon leaving the awakening room, there were also
significant differences in the frequency of no pain or minimal pain
between the two groups (Figure 4).

Breastfeeding (BF) was studied at the initiation of the newborn's
contact with the mother, from the operating room in the case of the
SSC group and at 4-6 h in the case of the control group. Significant
differences were found, as a very low number of newborns in the
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TABLE 1 Descriptive analysis of variables by groups

Variable

Hb (g/dL)

Uterine contraction

Breastfeeding at birth

Breastfeeding at 1 month

Pain

APGAR 1°**
APGAR 5°**

Previous caesarean section

Mother's satisfaction®

Newborn crying

#Mean and standard deviation M (SD). We consider a homogeneous sample.

®Median [range].

Hb1®

Hb2?

Hb3?

Hb decrease®*
Supraumbilical
Umbilical
Infraumbilical
Yes

Yes

VAS 17

VAS 2°

VAS 37

No

*Hb decrease difference between Hb3 and Hb1.
**Newborn crying test after birth (at 1 min, at 5 min). All newborns are healthy to perform SSC.

TABLE 2 Demographic and baseline data by groups

Variable

Age (years old)?
Height (cm)?
BMI?
Level of studies
Basic
Medium
High
Mother's weight
(kg)®

Newborn's
weight (g)?

Newborn's gender
Male
Female

Other variables

Medical
pathologyb

Obstetric
pathology®

Control

33.125(3.57)
166.25 (6.77)
31.69 (4.59)

23 (57.5%)
5(12.5%)

12 (30%)
87.23 (11.16)

3512.7 (812.34)

31(77.5%)
9 (22.5%)

31 (77.5%)

9 (22.5%)

SSC

33.2(3.1¢)
163.25 (5.86)
32.59 (5.5)

9 (22.5%)
25 (62.5%)

6 (15%)
86.55(13.27)

3616.2 (466.95)

20 (50%)
20 (50%)

25 (62.5%)

15 (37.5%)

921

.037

430

.0001

.840

.025

.011

143

.823

#Mean and standard deviation M (SD). We consider a homogeneous

sample.

bHypothyroidism, goitre, psoriasis, migraines.

“Curettage or abortion, gestational diabetes, poor obstetric history,

polycystic ovaries.

NursingOpen — A LEYJ—
Control SSC p
12.787 (1.92) 12.087 (0.98) 274
11.785 (1.26) 11.63 (1.06) .593
10.522 (1.24) 11.075 (0.99) .017
2.265(1.28) 1.01(0.49) .0001
3(7.5%) 0%
28 (70%) 3 (7.5%) .0001
9 (22.5%) 37 (92.5%)
13 (32.5%) 37 (92.5%) .0001
5(12.5%) 37 (92.5%) .0001
0.78 (1.901) 0.58 (1.796) .890
6.23(2.118) 1.48(2.112) .0001
5.23(1.776) 0.60 (1.172) .0001
9121 10 [3] .008
10 [1] 10[1] 694
10 (25%) 9 (22.5%) 793
6.5 (2.407) 9.98(0.158) .0001
22 (55%) 36 (90%) .001

Uterine Contraction
*kk%k

[ 1

40—

El Supraumbilical
E3 Umbilical
E3 Infraumbilical

No. of cesarean sections

Control Case (SSC)

FIGURE 1 Effect of SSC on uterine contraction. Comparison

of the uterine contraction level in women subjected to caesarean
sections between the case group (SSC) and the controls. Greater
uterine contraction is observed in caesarean sections with SSC. The
Chi-square statistical test was performed. N = 40 in each group.
****p<.0001

control group initiated breastfeeding at their first contact with the
mother, compared to those in the SSC group. The odds ratio shows
that the proportion of women who breastfeed in the first hour after
delivery is higher in those who undergo SSC compared to those who
do not, as can be seen in Figure 5. Analysing BF at 1 month, sig-
nificant differences also appear (p<.001). In the SSC group, 80%
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Hemoglobin

20
Hl Control

* = Case (SSC)

e

-
(3}
1

Hb (g/dL)
>
1

*kkk

"

Hb 1 Hb 2 Hb 3 Hb decrease

(S,]
1

FIGURE 2 Evolution of maternal plasma haemoglobin levels.
Evolution of maternal serum haemoglobin during the hospital
caesarean section process. Hb1: plasma haemoglobin concentration
prior to caesarean section. Hb2: Hb concentration at recovery
room discharge. Hb3: Hb concentration at hospital discharge.

Hb values decrease throughout the surgical process, being more
evident at the end of this process in women who do not undergo
SSC. Mann-Whitney's U non-parametric test was performed. Mean
and standard deviation are shown. N = 40 in each group. p<.0001

2.5
-
T 2.04
2
B |+
o
o 15"
I
1.0 T T T
N N N
2 2 2
6&\0 6&0 6&0
\5& 0& 0&
<a A
& T
60 A\

FIGURE 3 Correlation between Hb decrease (Hb3-Hb1) and
uterine contraction level. Haemoglobin loss depends on the
uterine contraction level, with lower values corresponding to the
infraumbilical level. Significant differences (p <.05) in the total
sample. If we divide the sample between the intervention and
control groups, the difference in means is not significant. However,
the haemoglobin loss levels in relation to uterine contraction,
although not statistically significant, are still lower in the group
undergoing SSC. The test used was one-factor ANOVA

of the newborns continued with BF, while in the control group the
percentage was only 9%. Likewise, in the control group, there was
also a decrease in BF maintenance at 1 month in the newborns
that did have effective BF (32.5% BF at initiation vs. 12.5% BF at 1
month). The proportion of women breastfeeding at 1 month from
birth was 83.33 (1/.012) times higher among those with SSC than in
those not undergoing SSC. The newborn's good health status was
assessed through crying, in the presence of the parents performing
SSC or alone with the father/companion, in the control group, until
the mother arrived from the recovery room. There are significant

Pain

40- *kkk
N — mm Control
s Case
©
% 30 = (SSC)
(7]
&
o 204
—
5}
3
€ 10
=]
= m| L

0- T T

0-3 4-6 7-10

FIGURE 4 Comparison of the pain sensation measured with VAS
(visual analog scale) at exit to the recovery room, between the case
group (SSC) and the controls. The values are grouped into three
numerical intervals: 0-3 (mild pain), 4-6 (moderate pain) and 7-10
(intense pain). The Chi-square statistical test was performed. It can
be seen how the pain sensation is moderate in women who do not
undergo SSC. N = 40 in each group. ****p<.0001

Breastfeeding at birth

50— sk ok sk 5k mm Control

@ | =3 Case (SSC)
© 40—
o — —
<
© 30-
<
o
—
© 20+
@
£
z
0- . II_I

Yes Not

FIGURE 5 Analysis of the effectiveness of breastfeeding in the
first hour after birth. The Chi-square statistical test was performed.
It can be seen how breastfeeding is more effective in the group of
women who undergo SSC. N =40 in each group. ****p<.0001

differences between the two groups (X? =.031). In total, 90% of the
newborns did not cry in the SSC group, when compared to 45.4%
in the control group. It is worth mentioning that these newborns in
the SSC group also did not cry when receiving intramuscular vita-
min K, both during SSC and during BF. The women were asked to
rate, using a Likert-type scale, the degree of satisfaction with the
comfort felt in the recovery room, where 0 is very dissatisfied and
10 is very satisfied. In total, 90% of the women in the SSC group in-
dicated a grade of 10, very satisfied, when compared to 36.3% in the
control group, with a significant difference of p = .096. Regarding
satisfaction in general, the women in the SSC group equally rated
their experience with the highest score (satisfaction = 10, very sat-
isfied). In the case of the women who have had a previous caesarean
section (30% SSC group, 27.2% control group), they were asked to
rate their current experience when compared to the previous one.
All the pregnant women in the SSC group attributed a score of 10,
very satisfied, with this SSC technique when compared to the previ-
ous caesarean section, without SSC. The women were asked to rate,
using a Likert-type scale, the degree of satisfaction, where O is very
dissatisfied and 10 is very satisfied. The women in the SSC group
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indicated that they were very satisfied versus those in the control
group, who were less satisfied. Women who had had a previous cae-
sarean section (30% SSC group, 27.2% control group) were asked to
rate their current experience compared to their previous experience.
All pregnant women in the SSC group attributed a score of 10, very
satisfied, to this SSC technique compared to the previous caesarean
section, without SSC.

5 | DISCUSSION

The present study shows that all women who underwent skin-to-
skin contact achieved faster uterine contraction in the recovery
room and had better recovery of plasma haemoglobin levels 3days
after hospitalization. This fact influenced the accelerated recovery
of the health status after the caesarean section. To date, most of the
published research on SSC has been conducted on normal deliveries
or on other variables. A study by Kollmann et al. (2017) whose objec-
tive was to investigate the impact of intraoperative bonding (early
skin-to-skin contact) after caesarean sections on neonatal adapta-
tion and stress response, points out that there is a cause-effect re-
lationship with SSC; however, no data have been found relating this
technique to serum Hb levels and uterine contraction. This study
shows that the relationship between SSC and uterine contraction
is significant, as Boyd points out in 2017: that skin-to-skin contact
increases the levels of maternal oxytocin and beta-endorphins, and
that this favours uterine contraction (Boyd, 2017). A team from
their institution conducted a quality improvement project to imple-
ment a care standard, but they do not demonstrate that it favours
the recovery of the mother's health status in terms of the uterine
contraction and its consequent effect on the prevention of obstetric
haemorrhage by favouring recovery of the Hb values. However, this
study does, which is very important, especially for those pregnant
women who start with lower-than-normal Hb levels. Another study
by Espinoza Quinteros, in 2020, refers to the prevention of obstetric
haemorrhage with SSC, but in normal deliveries; moreover, his study
is of an exploratory type and qualitative approach, in which inter-
views were used to learn about satisfaction about the experience
(Espinoza et al., 2021). We know that women subjected to caesarean
sections presented less circulating oxytocin, a hormone that assists
in the bonding and recovery process; therefore, immediate SSC be-
comes more necessary for this cohort of women. This evidence is
supported by Costa Romero, in 2019, although not based on quan-
titative data; they only point out the importance of this technique
and propose a model of action (Costa Romero et al., 2019). In this
study, it is also shown that there was a dependence between SSC
and breastfeeding in the first hour after delivery and at 1 month
and their effect on uterine contraction. In a 2016 Cochrane review,
it is also noted that women who undergo SSC after caesarean deliv-
eries are probably more likely to breastfeed successfully, although
the analyses were based only on two trials and few women. The
evidence was insufficient to determine whether skin-to-skin con-

tact might improve breastfeeding at other times after a caesarean
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section (Moore et al., 2016). About the perception of maternal post-
operative pain, it was lower for women who experience SSC, once
they arrive at the recovery room. This fact was studied by Kollmann
et al., although only inside the operating room, and the data were
inconclusive (Kollmann et al., 2017).

We saw that the level of patient satisfaction, regarding SSC, is
highly rewarding. These data were consistent with another paper
noting that women who initiated skin-to-skin contact during the
surgery were more satisfied with the experience and had lower
salivary cortisol levels over time (Crenshaw et al., 2019). There is
evidence of a relationship between undergoing a caesarean section
and depressive symptomatology (Xie et al., 2011); however, Sword
et al. (2011) provide conflicting results on this topic. All the women
who underwent SSC in the presence of their companion and who
had a previous caesarean section without SSC or companion stated
that they had felt a better experience with the most recent caesar-
ean section due to the contact with the infant after birth and that
it improved their relationship with their newborn. They stated that
they were happy to have the opportunity to immediately bond with
their newborns. Briiggemann et al. point out that the presence of
a companion during labour, intrapartum and immediate postpartum
has been recommended by the WHO, although they do not men-
tion SSC (Briiggemann et al., 2015). This tendency was reinforced
by the comments made by the mothers: ‘...for me it has been the
best experience of my life...much better than the previous cesarean
section...| came down when | saw that | was alone...nervous and
anxious, | only saw it for a second...it is normal that they provide
a space...as it's a joy...| would've liked to be with them...it's much
better and more relaxing than the first one’. About the crying of the
newborns, it was shown that those who underwent SSC in the op-
erating room reached a level of total tranquillity when compared to
those who wait for their mother in the room. Infants who remained
with their fathers, waiting for the mother to arrive from the recov-
ery room, were restless and cried in most cases. This statement is
supported by several authors who detail that, in healthy term new-
borns, SSC is associated with increased breastfeeding frequency and
duration, and it appears to exert a beneficial effect on crying time
and cardiorespiratory stability (Rivera Fumero et al., 2020; Sanchez
et al., 2009). Our study has quantified and demonstrated this. The
basis of our study is a randomized clinical trial, with quantitative
data. To date, studies on early SSC of newborns collect little such
data (Moérelius et al., 2015; Zwedberg et al., 2015). In a study that
is not a clinical trial, conducted with caesarean sections, the author
notes: ‘...it would be interesting to repeat this work with an experi-
mental design (clinical trial) for further research...in hospitals where
mother-infant separation routines still exist during cesarean sections
(for whatever reason) and to assess whether the results are consis-
tent with those of this study’ (Rengel-Dias, 2012). Early SSC has not
yet been adopted as a healthcare practice standard for healthy term
infants in most scheduled caesarean sections, the reason why this
occurs is currently unknown (Hanson & Gluckman, 2016). In a 2016
systematic review by Moore, Anderson, Bergman and Dowswell, it is
stated that SSC should be initiated immediately after birth in vaginal
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deliveries and as soon as the mother is alert and responsive after
the caesarean delivery. In the Implications for Research section, they
note that ‘...more research is needed on the effects of early skin-to-
skin contact in mothers who deliver by cesarean section’, ‘Women
who deliver by cesarean section may benefit from early SSC, but
more studies are needed to confirm this’ (Moore et al., 2016). In this
context, our study contributes to scientific knowledge with key in-
formation to reduce maternal morbidity and mortality rates in moth-
ers who have undergone scheduled caesarean sections. This fact is
related to greater stability in the mothers, as they reduce the risk of
postpartum haemorrhage. Therefore, it is more advantageous not
to separate mother and child in the first hours after this surgery.
The authors, Dalbye et al. (2011), noted that providing opportunities
for mothers to engage in skin-to-skin contact immediately after a
caesarean birth is evidence-based Nursing practice and represents
a new expert patient care model for mothers and their newborns ().
If maternity hospitals do not provide immediate SSC after caesarean
sections, many women and their newborns may miss out on the po-
tential benefits conferred by SSC (Stevens et al., 2014). Techniques
such as the caesarean section should not preclude performing SSC
from the operating room since, as we have seen while conducting
this study, it can be done with no difficulty. However, an important
limitation we have had is that the hospital facilities were not 100%
prepared to perform this technique. Skin-to-skin contact in women
subjected to caesarean sections increases uterine contraction and
favours the recovery of maternal plasma haemoglobin levels at the
time of hospital discharge. It is possible to perform it from the oper-
ating room and facilitates higher success rates in immediate breast-
feeding and in breastfeeding maintenance during the first month
after the birth of the newborn. It is related to greater feelings of
satisfaction for the mother; they feel less pain and their newborns

are calmer because they cry less.

6 | LIMITATIONS

The main limitation has been the impossibility of having the hospi-
tal's postanesthesia recovery room available and the need to adapt a
postpartum room so that the mother, her newborn and the compan-

ion could stay together.
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