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INTRODUCTION 
A caesarean section (C-section) is a surgical 

procedure where a uterine incision (hysterotomy) and an 
open abdominal incision (laparotomy) are made for the 
purpose of infant delivery1. All over the world, there is 
rising trend of C-Section over the past decades, with 
similar trend is observed in Indonesia2. The national 
prevalence of C-Section has increased from 9.8% in 
20133, to 17.6% in 20184 and 25.9% in 20235. In Jakarta, 
the capital city of Indonesia, the prevalence is even 
higher; it is estimated that the number is 19.9% in 2013, 
growing to 31.1% in 2018, and reaches 40.8% in 2023. 
Caesarean section can be categorized as either 
emergency or elective. Notable indications for 
emergency cesarean section include fetal distress, failure 
to progress in labor, eclampsia, and elective cesarean due 

to malpresentation, placenta previa, history of C-section, 
fetal macrosomia, and maternal absolute disproportion 
making vaginal birth impossible6,7.  

The knowledge, attitude, and perception of 
mothers and her peers or family play an important role in 
accepting or declining cesarean delivery. Some of the 
reasons for this refusal include the view of others that 
giving birth by cesarean section is a sign of weakness and 
failure of reproductive ability, taboos based on beliefs, 
and fear of death8. The majority of pregnant mothers 
were unaware that a cesarean section could have 
negative consequences for their child9. It can affect the 
gut microbiome (gut dysbiosis). Gut dysbiosis may impact 
the child's immune system, including susceptibility to 
infections and allergies. Furthermore, some studies also 
found the impact of C-section on growth and cognitive 
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ABSTRACT 
Background: Cesarean section incidence increases over time in both emergency and 
elective cases, or with medical indication and social factors. Despite the usefulness of C-
section, parents need to be aware of its effect to child health and the countermeasure.  
Objectives: This study aims to explore mothers’ perspectives about the health effects of 
C-section to children. 
Methods: An open-ended survey was conducted on Indonesian mothers as participants 
in a cross-sectional study. A compilation of descriptive responses was collected at an 
online parenting community focused on children’s health. The questions are later 
classified into six particular categories and given an analysis. 
Results: A total of 175 inquiries were collected and categorized into 6 groups. In 
declining pattern, we found parental concern regarding the effect of C-section on the 
child's immune system (57.14%), nutrition and prebiotics/ probiotics/ synbiotic 
(22.28%), growth and development (8%), and gastrointestinal system (6.28%). A total of 
42 questions (24%) can be categorized into more than one category. 
Conclusions: More than half of parents are concerned about the effect of C-section on 
children’s immune system, and one out of five mothers is concerned about the role of 
nutrition for their children’s health. However, the awareness and concern regarding C-
section health impact on growth and development, and gastrointestinal system are still 
very low. 
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development as well as behaviour. C-section is also found 
to impact initial breastfeeding practice10–15. The objective 
of this study is to explore mothers concern regarding C-
section and its impact on child health by the use of open-
ended questions. 

 
METHODS 
 
Participants and Recruitment 

An online parenting community forum exploring 
the impact of cesarean procedures on the health of 
children occurred in May 2023. The forum was 
coordinated by PrimaKu https://primaku.com, one 
of Indonesia's biggest digital parenting community 
comprising more than 3 millions parents.  After the 
forum, there was a webinar featuring pediatrician as a 
speaker and obstetrician-gynecologist as a host to discuss 
the impact of cesarean sections on child health. The 
forum and webinar are attended by Indonesian mothers 
who voluntarily register and participate in the event. 
 
Inquiries Analysis and Presentation 

During this online forum, participants have the 
opportunity to pose open-ended questions on the forum. 
The questions posed by participants are organized into a 
list. There are no personal data of participants compiled 
in this study. Subsequently, the questions were classified 
into six distinct categories, each reflecting key forum 
interests and topic concerns, such as: category (i) The 
influence of a cesarean operation on the child's 
gastrointestinal system, category (ii) The influence of a 
cesarean operation on the child's immune system, 
category (iii) The influence of a cesarean operation on the 
child's growth and development, category (iv) The 
influence of a cesarean surgery on the nutritional status 
of children and the implications of administering 
prebiotics, probiotics, or synbiotics. category (v) Any 
further inquiries pertaining to caesarean section that 
have not been addressed in points i-iv; category (vi) Any 
other queries that are of lesser relevance to the subject 
of caesarean section. This classification ensures a 
structured and engaging discussion tailored to the 
community's priorities. Each question can be assigned to 
multiple categories. The findings of the analysis will be 
presented, and discussion will follow on topics that are 
commonly inquired about. 

 
RESULTS AND DISCUSSIONS 

Throughout the forum, a total of 175 inquiries 
were collected and then summarized. After categorizing, 
there were 11 (6.28%), 100 (57.14%), 14 (8%), 39 
(22.28%), 9 (5.14%), and 47 (26.85%) questions in 
categories i-vi accordingly, as shown in Figure 1. Several 
questions were assigned to multiple categories, with 3 
questions appearing in 3 categories, 39 questions 
appearing in 2 categories, and 133 questions appearing in 
a single category. An example of question that can be 
categorized into more than one group is, “Do C-section-
born children tend to experience more illness? What kind 
of nutrition do they need to take? Is breastfeeding 
helpful?”. There is no missing data. 

Among Indonesian parents, the influence of a 
cesarean operation on the child's immune system/ 
category (ii) is the most queried in this study (57.14%). 
Few questions commonly asked are, “Are children born 
by cesarean section more susceptible to illness?” and 
“How to optimize the immunity of children born by 
cesarean section?”. The second rank is occupied by the 
category of questions that are not relevant to the 
webinar topic/ category (vi) (26.85%), mostly regarding 
the field of obstetrics or consultation about neonatal 
jaundice, bloating, etc. As many as 22.28% of participants 
wanted to know more about the effects of cesarean 
section on child nutrition and the implications of giving 
prebiotics, probiotics, or synbiotics as in category (iv), for 
example, questions such as “Why do I produce less breast 
milk after C-section compared to vaginal delivery?” Or, 
“My breastmilk production is not sufficient, so I use 
formula-fed for my baby. What kind of ingredients does 
my baby need?”. Followed by 8% of participant’s 
questions regarding the effects of cesarean section on 
child growth and development/ category (iii) with 
question like, “Does C-section increase the risk of 
stunting?”. However, only a small number of participants 
(6.28%) asked about the first category, indicating a lack 
of participant awareness regarding the effects of 
cesarean section on the gastrointestinal system, with 
most questions asking, “Do c-section born children have 
different intestines or digestive system compared to 
vaginally born children?”. As many as 5.14% of questions 
given were about cesarean section but were not included 
in other categories/ category (v).

 

 
Figure 1. Amount of inquiries for each category 
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Subjectively, parents observed more health 
problems from cesarean-born children than vaginal-
delivery-born children. This concern is in align with a 
recent community-based case-control study based on 
mother interview showed that caesarean delivery 
children were more likely to have breathing problem (OR 
2.61 [1.90-3.67], 95% CI), frequent illness (OR 5.10 [3.90-
6.20], 95% CI), lower food demand (OR 0.45 [0.12-0.98], 
95% CI), and lower hours of sleeping (OR 0.69 [0.20-1.00], 
95% CI) reported compared to vaginal delivery16. 
Furthermore cesarean born children tend to have higher 
incidence of respiratory tract infections, type 1 diabetes, 
and childhood asthma17–21.  

One of the factors contributing to higher 
prevalence of immunological disorders in infants born via 
cesarean section is disrupted colonization of bacterial 
microflora in their skin and digestive tract. Infants 
delivered via cesarean section exhibited bacterial 
communities that had considerably lower amounts of 
Escherichia-Shigella (p-value <0.001, q = 0.001) and did 
not have any Bacteroides (p-value = 0.02, q = 0.03) 
compared to infants delivered vaginally22. Several 
microbiota, including Enterobacter hormaechei/E. 
cancerogenus, Haemophilus parainfluenzae/H. 
aegyptius/H. influenzae/H. haemolyticus, Staphylococcus 
saprophyticus/S. lugdunensis/S. aureus, Streptococcus 
australis, and Veillonella dispar/V. parvula, were found to 
be more prevalent in feces from C-section infants 
compared to vaginally born infants23. Also, the intestinal 
microbiota following caesarean birth is marked by a lack 
of Bifidobacteria species24, which are essential for 
establishing a healthy microbial community in the 
neonate25.  

There are most queried regarding the impact of 
caesarean birth in child’s immune system in this study 
(57,14%), which is understandable. Currently, there is 
starting to be a lot of education for the lay public about 
the relationship between cesarean birth and the 
development of the immune system, either through 
webinars, articles via social media such as Instagram, 
Facebook, as well as access to Google and others. 
Nowadays, there has not been too many socializations on 
the C-Section topic in Indonesia as it is a rather taboo 
socio-culturally. Hence, we aim to start raising awareness 
on the topic. Many healthcare discussions in Indonesia 
and other countries focus on the immediate medical 
reasons for C-sections rather than their potential effects 
on infant microbiome development and immunity. In 
addition, there is still limited literature exploring the long-
term impacts of cesarean births on a child's immune 
system.  

Mothers’ concern regarding C-section health 
impact on the gastrointestinal system is the lowest in very 
low – the lowest concern in this study (6.28%). This shows 
that there is still low awareness among Indonesian 
mothers that C-section impacts the child’s 
gastrointestinal system. One of the significant factors 
influencing an infant’s microbiome is birth and delivery. 
Immediately after delivery, newborn infants undergo a 
swift colonization by microbes originating from their 
mothers and the surrounding environment26. The 
surrounding environment, such as the mother and 
hospital, play crucial roles in creating the gut microbiota 

during the early stages of a child's life. The likelihood of 
the transmission of bacteria to the neonatal 
gastrointestinal system is greater when there is 
prolonged exposure to the vaginal microbiota during 
vaginal childbirth27. Infants born through vaginal delivery 
acquired bacterial communities that were similar to their 
mother's vaginal microbiota. These communities were 
mainly composed of Lactobacillus, Prevotella, or Sneathia 
spp. On the other hand, infants born through C-section 
had bacterial communities that resembled those found 
on the skin surface. These communities were mainly 
dominated by Staphylococcus, Corynebacterium, and 
Propionibacterium sp26. The gut microbiota is a crucial 
component of gastrointestinal physiology that both 
influences general health and is affected by several 
variables. Recent research has emphasised gut 
microbiota and their significant implications for human 
health, particularly for the gastrointestinal, 
immunological, and neurological systems28. Hence, the 
disturbance of gut microbiota in the infant needs to be 
corrected, one of the strategies including nutrition. 
Several factors, including the mother's physical state, 
method of delivery, nutritional intake, disease, therapies 
used, culture, and physical environment, influence the 
introduction of microbiota15,29,30. Thus, the profile of the 
infant's microbiota may change as they get older. 
Changes in microbiota profile result in a higher number 
of Bifidobacterium bacteria when the infants reach 6 
months of age31. While the transmission of 
Bifidobacterium from mother to newborn happens in 
both delivery procedures, it occurred more in infants 
vaginally delivered and less frequently in C-section 
newborns23,31.  

This survey found that about 22.28% of mothers 
(or about one out of five mothers) are concerned about 
the role of nutrition for their children’s health. Indeed, 
there are various management strategies to increase the 
child’s immunity through nutritional intake, and the most 
recommended strategy is through breastfeeding. 
Breastfeeding affects the diversity and richness of the 
infant’s digestive tract microbiota, including 
Bifidobacterium and Lactobacillus. The impact of breast 
milk microbiota on the gut microbiota of infants does not 
occur by direct transmission of strains but rather through 
indirect effects, possibly due to the cross-feeding effect 
facilitated by Short-Chain Fatty Acids (SCFAs)15,32,33. 
Moreover, a longer period of exclusive breastfeeding is 
linked to an improvement in dysbiosis of the gut 
microbiota that is associated with diarrhea34. For 
formula-fed babies, another strategy that can be 
implemented is the usage of formula with 
supplementation of synbiotics (scGOS/lcFOS and B. breve 
M-16V) as published by Chua et al., 2017. The synbiotic 
supplementation facilitated the early adjustment of 
Bifidobacterium in infants born via C-section, leading to 
the replication of the gut's natural colonization of 
Bifidobacteria seen in infants born vaginally15,35. As a 
result, the increase in Bifidobacteria led to changes in 
gastrointestinal milieu of C-section-born infants to be 
more similar pervaginam babies36. Probiotic-enriched 
formula also enhances the presence of the added 
bacterial species (e.g. Bifidobacterium and Lactobacillus 
genus).37 Meanwhile formula supplemented with 
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prebiotic did not provide consistent significant increase 
of Bifidobacterium of C-section born infant compared to 
vaginally delivered infant35,37. 

 Finally, concern regarding C-section health 
impact to growth and development is also still very low 
(8%), just slightly above the concern on the 
gastrointestinal system. This shows that there is still low 
awareness among Indonesian mothers that C-section can 
influence the child’s growth and development trajectory. 
Based on child nutritional status, C-section born children 
have higher risk of overweight and obesity. Observation 
of body mass index (BMI) and fat percentage also shows 
C-section born children have more adiposity than 
vaginally delivered children18,38–41. Regardless of delivery 
method, children with a higher amount of 
Bifidobacterium and Collinsella tend to have less 
adiposity31. Nevertheless, the development of obesity 
can still vary with age, whether there is no difference38 or 
a higher risk of developing obesity until adulthood18,40 
between individuals delivered via caesarean section and 
those delivered vaginally. There may not be an 
association between this phenomenon and 
socioeconomic status, since individuals with greater 
socioeconomic status tend to have a higher likelihood of 
undergoing a cesarean section42–44, but obesity is more 
prevalent among those with lower socioeconomic 
status45,46. The correlation between C-section and obesity 
in early adulthood was mostly influenced by the maternal 
prepregnancy BMI, which acted as a confounding 
factor40. The effect of C-section on children’s 
development is needed to be further studied. C-section-
born children may have lower cognitive numeracy 
score47, as well as slower brain development that seems 
to be more transient than vaginally delivered children 
with similiar gestational ages10. However, another study 
found otherwise; there is no difference in developmental 
delay between both procedures48. Hence, even though 
there are still differing results in the study, the fact that 
C-Section  may impact a child’s growth and development 
cannot be neglected. 

 C-section children are also associated with a 
risk of psychological and behavioral problems, this can 
affect a child's ability to complete tasks and social 
problems49,50. Applicable for C-Section due to medical 
indications or social factors, C-section children are found 
to be more hyperactive, impulsive, attention-deficit, have 
social problems, and slow to complete tasks49. It is also 
associated with higher occurrence of autism spectrum 
disorder (ASD)51. 

From the results of this study, it is recommended 
to increase public education regarding the impact of 
caesarean birth, not only on the child's immune system 
but also other detrimental impacts.Limitation of this 
study include an online participation with access to the 
digital parenting community. This may result in bias due 
to socioeconomic factors and the availability of 
smartphone devices and/or internet services. Different 
participants’ background may yield different result and 
thus can be used as further study analysis. 

 
CONCLUSIONS 

More than half of parents are concerned about 
the effect of C-section on children’s immune systems, and 

one out of five mothers is concerned about the role of 
nutrition for their health. However, the concern 
regarding C-section health impact on growth and 
development, and gastrointestinal system is still very low. 
There is a clear need for targeted educational 
interventions addressing misconceptions or gaps in 
parental understanding of the long-term health impacts 
of Cesarean section (C-section) deliveries. Healthcare 
providers, particularly those involved in maternal and 
child health, should emphasize evidence-based 
communication about how C-sections may affect 
immune development, growth, and gastrointestinal 
health, as well as the importance of early-life nutrition.  
Future research should explore the reasons behind the 
low levels of concern regarding the impact of C-sections 
on growth, development, and gastrointestinal health. 
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