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Abstract

An increasing trend of C-section delivery In Indonesia was found from 2% in 1986 to 16% in 2012.
This delivery method was introduced to save women and their newborn baby’s life. On the other
side, it can increase short and long-term health risks for children. This study aims to assess and give
an overview of the perspective on pediatrician as medical specialist in managing children of the C-
section delivery history. A survey was conducted on 89 Indonesian Pediatricians using an online
questionnaire. It was found that most pediatrician chose combination partial hydrolyze milk
combined with synbiotic (a combination of prebiotic and probiotic) combination as nutrition
intervention to decrease the allergy risk on children with C-section delivery mode, and there is a
need to emphasize information about short and long-term health effects of C-section, especially in
causing gut dysbiosis and its mechanism, information on non-medical causes of gut dysbiosis to
increase awareness of recommending right symbiotic to decrease allergy risk in children with C-
section history.
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Indonesia, an increasing trend from 2% in 1986 to
16% in 2012 was found.* From Indonesia’s Basic
Health Research (Riset Kesehatan

Caesarian Section, or often called as C-section
delivery mode was introduced to save women and
their newborn baby’s life and become a major
obstetric intervention in the late nineteenth century,
from life-threatening pregnancy and child-birth
related complications.! In C-section delivery mode,
infant is not in contact with maternal vaginal and
enteric contents.> According to the World Health
Organization (WHO), a global incremental
percentage of C-section about 10-15% in both
developed and developing countries since 1985.° In
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Dasar/Riskesdas), C-section was found to be
increasing from 9.8% in 2013 to 17.6% in 2018 from
all childbirths.>¢

Despite the fact that the aim of C-section
delivery mode is to save lives and reducing the
maternal and neonatal mortality rate from life-
threatening pregnancy and child-birth, it has health
risks that can be seen directly (short term health
risks) and long term health consequences on
children health.” Short term health risks include
altered immune development,’” reduced intestinal
gut microbiome,”!% and increased likelihood of
allergy and asthma.”!! For the long term, it was
founded that C-Section to be associated with a
greater possibility of late childhood obesity”-!! and
possibly influence child cognitive development.”:!2
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Ideally, C-section should be performed when
medically necessary.
The colonization of gut microbiota has an important
role in the development of immune system in
infants’ early life,>*!* some of the microbiota
colonization associated with allergy that linked to
infection so both may share protective environment
interaction.!>!* However, the initial gut microbiota
of infants born by C-section differed from a vaginal
delivery.!®13  C-section delivery may cause a
dysbiosis of the gut microbiota which challenges the
normal development of an immune system and can
be associated with an increased risk of developing
an allergy.”!4

The consequences of C-section delivery mode
might have an impact on the First 1,000 Days of
life.!> Good nutrition during pregnancy and early
childhood plays a foundational role in enabling a
child to grow, develop and reduce disease risk.'®!7

This survey aimed to explore the perspective of
pediatricians as a medical specialist in managing
children born via C-section that related to the C-
Section delivery mode and its health risks on
children.

Methods

An online survey was conducted to 89 pediatricians
from March to April 2020, using Google-form
survey platform and distributed through email and
followed up with direct interview. Respondents
were recruited from Danone HCPs (Health Care
Practitioners) database and obtain informed consent
regarding the purpose and ethical consideration of
the study.

The questionnaire consists of 12 multiple choice
questions, divided to 4 demographic questions and 8
questions related to C-section delivery history and
its health risks on children. Knowledge and attitude
were also explored.'®! This questionnaire was
adapted and referred to previous study, and
addressing 5 topics such as C-section impact on
children, gut dysbiosis cause, gut dysbiosis effect,
the importance of 1000 days of life, synbiotic
effect.”-!%14 The data presented in descriptive report.

Results

All of the 89 respondents participated in this survey
were pediatricians, 43% of them had less than 5
years of service and majority (63%) worked in
government affiliated hospital. Most of the
respondents (93%) reported that they have consulted
on children with C-Section delivery history in the
last 3 months, and mostly (65%) received C-section
patient consultation for more than 10 patients. The
demographic characteristics of the respondents can
be seen in Table 1.

The understanding of respondent on the impact
of C-section toward future health of babies varies
from altered immune system (56%) and potential
risk of gut dysbiosis (43%) (Figure 1). In Figure 2,
most of respondents (77%) understand that babies
born with C-section will potentially have bigger risk
of allergy in later life. However, as shown in Figure
3, on the further question related to the other cause
of gut dysbiosis apart of C-section, respondents
aware that antibiotic usage (55%), pollution
exposure (35%) and obesity (10%) were also
potential causative factors.

Table 2 shows that majority of respondents
(91%) were aware on an increased risk of allergy
due to gut dysbiosis, as they were also aware that
both allergy risk and gut dysbiosis could potentially
caused by C-Section delivery method (82%).
Specifically on the nutrition intervention, 71% of
respondents agree to recommend the partial
hydrolyzed formula with synbiotic could potentially
decrease risk of allergy among infants born with C-
section and not exclusively breastfed.

Discussion

Studies showed that the increased rate of Caesarean
section delivery in the last decades potentially
contributed to the rising allergy epidemic.”!!
Finding of our survey showed that the pediatricians
in Indonesia also understand this potential risk and
even aware the underlying mechanism which was
include the potential gut dysbiosis in digestive
system and its link to the immune system
development. Recent studies showed that C-section
is associated with delayed colonization gut
microbial which is aberrant short-term immune
responses to the newborn infant, which was also a
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greater risk of developing an immune disease such
as asthma, allergies, laryngitis and
gastroenteritis.”>!® Children born by Caesarean
delivery had a higher possibility in developing food
allergy compared with children who were born
vaginally.’

Study revealed that a baby born vaginally have
produced more cytokines implicated in neonatal
immunity also their intestinal microbiota plays a role
in the development of immune system in early life.!°
However, it is still unknown whether C-section
causes a long-term effect on the immune system of
the offspring that contributes to compromised future
immune health.® Therefore, it is prudent to
understand the consequences of C-section for
children among pediatricians to reduce the burden of
pediatricians in its diagnosis and treatment.

Theoretically, the first initial gut microbiota was
transferred from mother to infant through the birth
channel, ideally via vaginal.'®%!3 The early
establishment of gut microbiota is required to
develop the immune system of newborn infant.!>!4
However, the initial gut microbiota of infants
delivered by C-section differed from vaginally
delivered infants and resemble the skin microbiota
(such as Staphylococcus, Acinetobacter) rather than
the mothers’ vaginal microbiota (Lactobacillus).>*!°
Differences in the delivery mode in terms of gut
microbiota colonization may explain the higher risks
of allergy in infants born by C-section as compare to
born vaginally because they had a different
composition of protective bacteria.!*'* Moreover,
infants born by C-section also lacked of the early
initiation of breast milk or colostrum which
supposed to be the best source of gut micro biota
development factors,%-10:13

Our study found that the respondents recognized
antibiotic use, pollution exposure and obesity can
cause gut dysbiosis. Previous research has suggested
that antibiotic usage in early life was associated with
the development childhood allergy and asthma,
moreover, from cohort study reported that 65%
children had received at least one antibiotic
prescription during the first year of life?’. Antibiotic
can disturb the gut microbiota, possibly perturbing
the developing immune system. It impacts on early
immune developing that will increase the risk of
immunologic problem like an allergy.®%! There are
number studies examined the antibiotic exposure

increased the risk of pediatric atopic or asthma.®?!
Current medical care promotes the use of antibiotics
have to change the pattern of infectious disease and
bacterial exposure in infancy that the use of
antibiotics should be reduced.

Currently, there is growing evidence that air
pollution (i.e. smoke) is a risk of the factor of
development allergy or asthma symptoms in
children.’?? A study reported that maternal who
exposure to air pollutant during pregnancy, is
associated with an increased risk of allergic disease.
The results stated that childhood allergic diseases
are triggered by air pollution in third trimesters
pregnancy, it might the transmission of maternal
microbiota has impeded.?? The link of obesity and
gut dysbiosis have shown that breast milk from
obese mothers contains differed various microbial
than normal-weight mothers.’

Understanding the effects of gut dysbiosis
among infants born by C-section is key for potential
nutrition intervention, including supplementation
prebiotic, probiotic or synbiotic formula.®!3 Most
respondents recognized that the use of synbiotic can
reduce the allergy risks in children with C-section
history, they also acknowledged the importance of
proper nutrition intervention on the first thousand
days of life among children with C-section history
to prevent fatal allergy. A previous study proved
that the formula supplemented with synbiotic
(scGos/IcFos and Bifidobacterium breve M16-V) has
opportunities to modulate the gut health and reduce
severity of atopic dermatitis in infants born via C-
section'*. Also another study confirmed the
synbiotic can reduce atopic dermatitis severity and
reduce the symptom of asthma in 1 year follow-up
the infants®>.

Given the uncertainty of predicting risk for
allergy in the early life of children, prevention is of
utmost importance. Pediatrician in this study agreed
to recommend the partial hydrolyzed milk that
combined with synbiotic to decrease allergy risk for
infants born via C-section who were not breastfed.
The combination of prebiotic and probiotic is able to
compensate for the infants to restore the delayed
Bifidobacterium colonization. Previous studies
indicate that some allergies can be obviated by using
synbiotic.!3?32* The aspect of cost-effectiveness and
health economics review should also need to be
taken into account when it comes to nutrition
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intervention.?>?¢ Therefore the perspective of

respondents of this study toward synbiotic with the
partial hydrolyzed milk to infants born via C-section
is evidence-based and rational with existing studies.

Nevertheless, we identify that the limited
numbers of respondents, which was less than 100
participants, was the major limitation of this study.
The subjectivity of respondents may as well
interfere the objectivity of the study through online
survey-based. The knowledge competency as well
as updated education program should also need to be
considered in future research, as study showed that
retaining medical staff’s knowledge and quality of
care through training on specific skills is strongly
needed and potentially influence the skill and
competency.?’-?8 It is important to conduct better
structured survey with bigger sample size to identify
the in-depth perspective, understanding and
knowledge of Indonesian pediatricians toward C-
section and its impact to long-term health.

Table 1. Demographic characteristic of respondents

Conclusion

Overall, the knowledge and understanding of
pediatricians toward C-section methods and its
impact on long-term health of children were mainly
recognizing the aspect of increased risk of allergy
and potential gut dysbiosis. Although other factors
such as antibiotic use and pollution should also be
considered. Given the recent increase in C-section
cases and the threat posed by gut dysbiosis and
allergy-induced in infants, it is essential that better
intervention made in the provision of care for infants
born via C-section. Opportunities for improvement
available as acknowledge by the pediatrician in
using combination partial hydrolyzed milk
combined with synbiotic as a nutrition intervention
to decrease the allergy risk on children with C-
Section delivery mode who were not breastfed.

Variables Pediatricians
n %

Length of services

<5 years 38 43

5-10 years 22 25

10-15 years 12 13

>15 years 17 19
Affiliation

Private hospital 56 63

Government hospital 33 37
Ever consulted children with C-Section history in the last 3 months

Yes 86 97

No 3 3
Number of children with C-section history consulted per months

<10 patients/ month 31 35

>10 patients/month 58 65

Table 2. Knowledge and attitude of children’s health risk and C-section delivery history
Variables Pediatricians
n %

Knowledge on increase of allergy risk in children due to Gut dysbiosis

Yes 81 91

No 6 7
Don’t know 2 2
Knowledge of allergy risk and gut dysbiosis caused by children with
C-section delivery history

Yes 73 82

No 15 17

Don’t know 1 1
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Table 2. Knowledge and attitude of children’s health risk and C-section delivery history (continued)

Variables Pediatricians
n %
Importance of nutrition on first 1000 days and allergy risk in children
Yes 87 98
No 1 1
Don’t know 1 1

C-Section baby without breastfeed and usage of partial hydrolyzed
milk combined with synbiotic to decrease allergy risk in children

Yes 63 71
No 14 16
Doubt/ uncertain 10 11
Don’t know 2 2

m Gut Dysbiosis

m Altered immune
development

Obesity Risk and NCD

Figure 1. Knowledge of health risk of children with C-section history

= Allergy
= Infection
Autoimmune, ex : celiac

m Blank

Figure 2. Knowledge on impact of children with C-section history to digestive and immune systems
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= Antibiotic usage

m Pollution exposure, ex :
smoke

Obesity

Figure 3. Knowledge on other causes of gut dysbiosis other than C-Section
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