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This article brings up to date the latest studies on cesarean section and possible complications 
over time. The article summarizes some of the risks associated with cesarean section for the newborn 
such as those related to immune diseases, asthma, anesthetic risks, risks related to the mother-child 
relationship, risks of injuring the newborn, risk of allergies and obesity. 
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The risk to the baby is low in the case of a 
planned and uncomplicated cesarean section. 
Statistically, the risk of injury at birth, hypoxia, 
etc. it is even lower than for natural birth. The 
closer the cesarean section is to the calculated 
term, the better the baby is developed and the risk 
of problems is very low. 
 But this does not mean that a caesarean section 
is the best solution for giving birth to a baby. 
Newborns suffer more often from respiratory 
problems, the syndrome of respiratory distress. The 
following theory tries to explain this fact: contrary 
to vaginal birth, the amniotic fluid is not expelled 
from the lungs due to the strong pressure suffered 
during the passage through the canal. On the other 
hand, the release of stress hormones triggered by 
contractions and the passage through the narrow 
canal is a natural and positive phenomenon of 
birth. The presence of catecholamines stops the 
release of fluid into the fetus' lungs and increases 
the release of surfactant, which helps the baby to 
start breathing after birth. According to this theory, 
seeing the light of day through the surgically open 
uterus can effectively take the baby’s breath away1. 
 Children born by cesarean section would suffer 
three times more often from asthma than those 
born naturally2. 
 On the other hand, new studies show that after a 
cesarean section, children may develop allergies 
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and infectious diseases in greater numbers than 
those born naturally3. There are also indications 
that cesarean section increases the risk of 1. The 
causes of these birth-related effects have not yet 
been fully elucidated. cesarean section. These 
bacteria also play a role in the development of 
allergic diseases, infections and diabetes5. 
 Most cesarean sections are performed under 
epidural anesthesia. So the mother is awake and 
can see her baby and take it in her arms 
immediately after birth. Doctors try to prevent 
blood pressure drops, which are common in 
epidural anesthesia, by proper positioning and, if 
necessary, medication. Indeed, a strong and 
especially long-lasting decrease in blood pressure 
also reduces the irrigation of the uterus and 
therefore the supply of oxygen to the baby. the 
necessary amount of anesthetics should be 
administered strictly and to prevent the newborn 
from suffering from or experiencing problems with 
adaptation to the environment6,7. 
 On the other hand, a hypotrophic child may 
have complications as a result of a vaginal birth 
due to an acute lack of oxygen. In this case, a 
caesarean section is often indicated. Likewise, in 
the case of placental distress, partial detachment of 
the placenta and other complications that endanger 
the baby’s oxygen supply, such as ineffective 
contractions, by stopping the birth8. 
 When dangerous changes in cardiotocographs 
(CTG) are observed, the baby should be born as 
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soon as possible, using forceps, a suction cup or a 
caesarean section. Thus, if the baby is overweight 
(over 4.5 kg), it is more likely to suffer nerve or 
bone injuries (eg to the collarbone) than vaginal 
birth9. 

CESAREAN SECTION, RISK FACTOR 

 The number of allergic diseases is increasing in 
many countries. At the same time, more and more 
children are born by cesarean section. Several 
studies have suggested that there may be a link 
here. A major Danish study has shown that a 
caesarean section may well be considered a risk 
factor for immune diseases. 
 Cesarean section increases the risk of asthma 
(by 23%), connective tissue disorders (by 11%), 
juvenile arthritis (10%), inflammatory bowel 
disease (20%), immunodeficiency (46%) and 
leukemia (17%). In contrast, there has been no 
increase in cases of type 1 diabetes, psoriasis and 
celiac disease10. 
 Newborn’s contact with the vaginal environment 
(vaginal seeding): during a low-birth birth, 
newborns absorb certain maternal bacteria, 
beneficial for the development of the immune 
system. This is not the case with a cesarean 
section. “Vaginal Seeding” is the contact of the 
whole body of the newborn, including the eyes and 
mouth, with bacteria from the mother's vagina. 
After the first positive results, long-term studies 
are confirming the vaginal seeding effect. But 
skeptics are critical: the risk of contamination of 
the child with germs such as streptococci, herpes 
viruses or Chlamydia should not be assumed, for 
an effect that has not been scientifically proven11. 
 In fact, a child born vaginally is subjected for 
several hours to contractions which are a kind of 
energetic massage which, it seems, have the role of 
helping to mature the lungs. Then, the passage into 
the pelvis and into the mother’s vagina will “dry” 
the baby’s lungs, which until now were filled with 
amniotic fluid, and will allow him to take his first 
breath. These are the physical mechanisms 
involved at the beginning of air life12. 

RISKS OF RESPIRATORY DISTRESS (TRD) 
AND MECONIUM INHALATION 

 Transient respiratory distress (TRD) is the 
difficulty of the baby to evacuate the fluid that was 
in his lungs after birth, during the intrauterine life. 

 This complication is usually treated with rapid 
oxygen therapy. 
 This disorder is more common in scheduled 
cesarean sections for two reasons: the baby's lungs 
are not compressed by the passage through the 
mother’s pelvis and vagina (which facilitates the 
expulsion of the fluid they contain) and if the 
cesarean section is performed outside of labor, the 
baby does not benefit from the hormonal 
mechanisms that facilitate pulmonary maturation. 
If, on the other hand, the fluid is stained 
(meconium, for example due to fetal distress), 
there is a risk that the newborn will breathe 
meconium, which may, in some cases, justify a 
stay in neonatology13. 
 Respiratory distress occurs in 35.5 per thousand 
deliveries by cesarean section outside of labor 
compared to 12.2 per thousand cesarean deliveries 
during labor and only 5.3 per thousand births 
naturally14. 
 The earlier the caesarean section is performed, 
the higher the risk: for example, two publications 
have a 2.4 times higher risk for one for a caesarean 
section between 38 week of amenorrhea(WA) + 0 
and 38 WA + 6 than between 39 WA + 0 and 39 
WA + 6 and for the other a risk 12.2 times higher 
between 37 WA + 0 and 38 WA + 6 than after 39 
WA + 0. After 39 WA the risk remains multiplied 
by 1.9 between a planned cesarean section and 
birth naturally15,16. 
 These publications agree with the 
recommendation to perform planned caesareans 
only after 39 WA + 015,16. 

USE OF ANESTHESIA PRODUCTS 

 When the mother is anesthetized, the baby will 
receive a small part of the anesthesia. This can affect 
the tone and ability to suck immediately after birth. 
 This statement is especially true in the case of 
long labor under the epidural (the product has time to 
spread in the blood) but it is less true in the case of a 
caesarean section without a previous epidural: indeed 
the baby is removed from the womb very quickly 
receives only a minimal dose of the substance. 
 However, if the mother is breastfeeding and the 
epidural catheter remains attached or the mother is 
undergoing morphine infusion, the baby will 
receive some of the anesthetic17. 

MORE INTENSIVE CARE AFTER BIRTH 

 In the case of a natural birth, the umbilical cord 
is usually cut, which has not yet stopped beating. 
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Some studies point to the need to cut the umbilical 
cord later. This is possible in the case of a natural 
birth but more difficult in the case of a cesarean 
section. 
 Newborn aspiration is generally useless if the 
birth was natural but is useful, quite often, in the 
case of cesarean section (but in this case you have 
to wait a few minutes to see if the newborn 
breathes well). Mothers should not hesitate to talk 
to the gynecologist, if necessary, designing a birth 
plan in detail18. 

MOTHER-CHILD  
OR FATHER-CHILD CONNECTION 

 It is generally accepted more and more that in 
the case of natural birth, it should be facilitated to 
establish a mother-child bond by leaving the 
newborn in contact with the mother. In the case of 
a caesarean section, this has not yet become 
routine. For example, the immediate presentation 
of the mother's child is not done systematically. 
Or, the newborn is often placed in an incubator to 
keep him warm, after a care battery that, according 
to some, may be delayed. Thus, direct contact with 
his mother's skin (under a survival blanket while 
the medical team closes the incision) or with the 
father would be welcome. 
 In fact, the newborn's first contact with his 
mother in the case of a cesarean section is often 
more difficult. The cause is especially the meeting 
place of a cold operating room in the best case, ie 
if the mother is aware. 
 From the testimonies, it happened that the 
father present at the caesarean section could 
himself cut the umbilical cord, the baby being 
removed with the placenta; however, this is not a 
common practice. 
 If the child’s reception is altered by 
circumstances, in the case of a cesarean section, the 
real, long-term impact is difficult to assess because: 

• on the one hand, the mother-child relationship 
can also be disrupted in the event of a natural birth, 
due to hospital protocols, such as placing the child 
in the incubator. 

• on the other hand, the child’s personality is 
built over several years: the mother’s style, social 
and family environment, will also contribute to this 
construction, which complicates the assessment of 
the impact of the isolated cesarean factor19. 
 There is virtually no research on the consequences 
of a cesarean delivery on an adult's personality or 
behavior. 

RISKS OF INJURY OF THE CHILD 

 It happens that the incision is too deep and 
touches the child who may have a cut on the body. 
This complication can occur in 1% of cesarean 
sections: 

• we can talk about a rate of 0.7% cuts, as 
well as other types of wounds (fractures for 
example) with values less than 1 in 1000. This 
study notes that the transverse segmental incision 
of the uterus causes the fewest accidents and 
emphasizes that the degree Caesarean section also 
has an influence on the level of cuts. 

• we can also talk about 3% light cuts, and 
0.1% medium or severe cuts, and these are 
depending on the degree of urgency of the cesarean 
section. 

• it is found that these cuts are more common 
when the child is not positioned cephalic. Recent 
techniques of cesarean section in which the uterus 
is not incised, preferring to tear the tissue by hand, 
undoubtedly limit this problem20. 
 We repeat that these cases are rare, but we must 
remember that a cesarean section is never 
“absolutely without any risk to the child.” 

LONG TERM: ASTHMA RISK 

 The risk of asthma increases with a cesarean 
section. The exact over-risk seems difficult to 
assess because the publications give quite variable 
values. We cite for example: 

• A meta-analysis of 23 studies gives a 1.2-fold 
risk of asthma in children born by cesarean section. 

• Diagnosis of asthma at 8 years, risk  
1.79 times in case of cesarean section, the over-risk 
being even more important 2.91, if both parents are 
allergic. 
 However, it seems that this is mainly an 
association between respiratory distress and the risk 
of asthma: respiratory distress is more common in 
cesarean section, which could explain why children 
born by cesarean section are more frequently 
asthmatic. Indeed, children with a diagnosis of 
respiratory distress or tachypnea (whether they are 
born naturally or by cesarean section) are 1.7 times 
more likely to be hospitalized for asthma. Analyzing 
the characteristics of a population of preschool 
children diagnosed as asthmatic we find the same 
connection with respiratory difficulties at birth. 
These corroborate the conclusion that there is a 
lower risk of asthma for full-term babies compared 
to those born prematurely and who have a higher 
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risk in case of scheduled cesarean section (×1.59) 
than in case of cesarean section during labor 
(×1.42)21. 

LONG TERM: RISK OF ALLERGY 

 The link between cesarean section and allergies 
seems to depend on the type of allergy: 

• Allergic rhinitis: – we find a risk of 1.23 
(meta-analysis on 7 studies)22.  

• Atopic dermatitis (eczema) – we do not find 
an over-risk related to cesarean section (meta-
analysis on 6 studies)22. 

• Respiratory allergies – no caesarean section 
risk-finding (meta-analysis of 4 studies)24. 

• Food allergies 
– we find a risk ×1.32 (meta-analysis on  

6 studies), but the association is uncertain. 
– we find a risk ×4 for food allergies to eggs at 

2 and a half years. 
– we find a risk ×2 of sensitization to food 

allergies 
– we find a risk ×1.18 of cow's milk allergy25. 

 One explanation is that in the case of a natural 
birth, the bacteria present in the vaginal flora 
(especially lactobacilli) colonize the baby’s 
intestines, which quickly provides better 
protection. The intestinal flora of children born by 
cesarean section is not really the same as that of 
children born naturally. This could explain the 
effect on food allergies and the absence of an 
effect on respiratory allergies. 
 It should be noted that breastfeeding may help 
to counterbalance this effect as breastfeeding has a 
protective effect on the development of allergies in 
children under 2 years of age. 

LONG TERM:  
RISK OF CHILDHOOD OBESITY 

 Obesity values at the age of 3 are twice as high 
in children born by cesarean section (15.7%) 
compared to those born naturally (7.5%). A study 
in China also cites cesarean section as one of the 
risk factors for childhood obesity, while a study in 
Brazil found a value of obesity in adulthood 
multiplied by 1.5 in individuals born by cesarean 
section. 
 This is due to the fact that the acquisition and 
composition of the intestinal flora at the beginning 
of life differs depending on whether the baby was 
in contact with the maternal flora when passing 

through the genitals or if it was born by cesarean 
section which counteracted its “colonization” with  
maternal germs. Or, today, many studies point to 
the involvement of the intestinal flora in 
overweight. In particular, it has been shown that 
the intestines of obese individuals contain more 
firm-type bacteria and fewer bacteroids than in 
normal-weight individuals. We can see here a 
possible link between this way of giving birth and 
childhood obesity26,27. 
 In contrast, cesarean delivery does not appear to 
be a risk factor for obesity in adulthood. In a study 
focusing on biometric data (weight, height, body 
mass index and abdominal circumference) of  
21-year-old individuals and how they were born, 
no relationship could be found between the way 
birth weight, body mass index and abdominal 
circumference28. 

REFERENCES 

1. Cho Y, Carvalho B, Butwick A, Blumenfeld Y, Riley E. 
Elective ceasarean section at 38 weeks versus 39 weeks: 
neonatal and maternal outcomes in a randomised 
controlled trial. BJOG. 2014 Dec;121(13):1748. doi: 
10.1111/1471-0528.13079. PMID: 25413764. 

2. Sanu O. Elective caesarean section at 38 versus 39 weeks 
of gestation: neonatal and maternal outcomes in a 
randomised controlled trial. BJOG. 2013 
Dec;120(13):1703. doi: 10.1111/1471-0528.12469. 
PMID: 24589008.  

3. Glavind J, Uldbjerg N. Elective cesarean delivery at 38 
and 39 weeks: neonatal and maternal risks. Curr Opin 
Obstet Gynecol. 2015 Apr;27(2):121-7. doi: 
10.1097/GCO.0000000000000158. PMID: 25689238.  

4. Todumrong N, Somprasit C, Tanprasertkul C, 
Bhamarapravatana K, Suwannarurk K. A Comparative 
Study of the Spontaneous Labor Rate in Scheduled 
Elective Cesarean Section at 38 Weeks versus 39 Weeks 
of Gestation in Parturient with Previous Cesarean 
Section. J Med Assoc Thai. 2016 Jul;99 Suppl 4:S37-41. 
PMID: 29916674.  

5. Chiossi G, Lai Y, Landon MB, Spong CY, Rouse DJ, 
Varner MW, Caritis SN, Sorokin Y, O'Sullivan MJ, Sibai 
BM, Thorp JM, Ramin SM, Mercer BM; Eunice 
Kennedy Shriver National Institute of Child Health and 
Human Development (NICHD) Maternal-Fetal Medicine 
Units (MFMU) Network*. Timing of delivery and 
adverse outcomes in term singleton repeat cesarean 
deliveries. Obstet Gynecol. 2013 Mar;121(3):561-569. 
doi: 10.1097/AOG.0b013e3182822193. PMID: 
23635619; PMCID: PMC4066022.  

6. Caughey AB, Sundaram V, Kaimal AJ, Cheng YW, 
Gienger A, Little SE, Lee JF, Wong L, Shaffer BL, Tran 
SH, Padula A, McDonald KM, Long EF, Owens DK, 
Bravata DM. Maternal and neonatal outcomes of elective 
induction of labor. Evid Rep Technol Assess (Full Rep). 
2009 Mar;(176):1-257. PMID: 19408970; PMCID: 
PMC4781541.  



Current data on the risk of cesarean section on the newborn 283 

7. Brown C. C-section rate rises globally as “costly 
intervention” replaces “natural process”. CMAJ. 2018 
Dec 17;190(50):E1489-E1490. doi: 10.1503/cmaj.109-
5686. PMID: 30559285; PMCID: PMC6291390.  

8. Anthony J. Is your caesarean section necessary? S Afr 
Med J. 1996 Aug;86(8):976-8. PMID: 8823429.  

9. Hugo-Hamman C. Caesarean section--claims and 
concerns. S Afr Med J. 2005 Apr;95(4):200. PMID: 
15889838.  

10. Yang XJ, Sun SS. Comparison of maternal and fetal 
complications in elective and emergency cesarean 
section: a systematic review and meta-analysis. Arch 
Gynecol Obstet. 2017 Sep;296(3):503-512. doi: 
10.1007/s00404-017-4445-2. Epub 2017 Jul 5. PMID: 
28681107.  

11. Ioscovich A, Gozal Y, Shatalin D. Anesthetic 
considerations for repeat cesarean section. Curr Opin 
Anaesthesiol. 2020 Jun;33(3):299-304. doi: 10.1097/ 
ACO.0000000000000851. PMID: 32324661.  

12. Sharma S, Dhakal I. Cesarean vs Vaginal Delivery : An 
Institutional Experience. JNMA J Nepal Med Assoc. 
2018 Jan-Feb;56(209):535-539. PMID: 30058639.  

13. Sandall J, Tribe RM, Avery L, Mola G, Visser GH, 
Homer CS, Gibbons D, Kelly NM, Kennedy HP, Kidanto 
H, Taylor P, Temmerman M. Short-term and long-term 
effects of caesarean section on the health of women and 
children. Lancet. 2018 Oct 13;392(10155):1349-1357. 
doi: 10.1016/S0140-6736(18)31930-5. PMID: 30322585.  

14. Gu L, Zhang W, Yang W, Liu H. Systematic review and 
meta-analysis of whether cesarean section contributes to 
the incidence of allergic diseases in children: A protocol 
for systematic review and meta analysis. Medicine 
(Baltimore). 2019 Dec;98(52):e18394. doi: 10.1097/ 
MD.0000000000018394. PMID: 31876711; PMCID: 
PMC6946297.  

15. Huls CK, Detlefs C. Trauma in pregnancy. Semin 
Perinatol. 2018 Feb;42(1):13-20. doi: 10.1053/j.semperi. 
2017.11.004. PMID: 29463389. (20). 

16. Devroe S, Van de Velde M, Rex S. General anesthesia 
for caesarean section. Curr Opin Anaesthesiol. 2015 
Jun;28(3):240-6. doi: 10.1097/ACO.0000000000000185. 
PMID: 25827280.  

17. Gosset M, Ilenko A, Bouyou J, Renevier B. Emergency 
caesarean section. J Visc Surg. 2017 Feb;154(1):47-50. 
doi: 10.1016/j.jviscsurg.2016.09.012. Epub 2017 Feb 3. 
PMID: 28162986.  

18. Stevens J, Schmied V, Burns E, Dahlen H. Immediate or 
early skin-to-skin contact after a Caesarean section: a 
review of the literature. Matern Child Nutr. 2014 
Oct;10(4):456-73. doi: 10.1111/mcn.12128. Epub 2014 
Apr 10. PMID: 24720501; PMCID: PMC6860199. (19) 

19. Gathwala G, Narayanan I. Influence of cesarean section 
on mother-baby interaction. Indian Pediatr. 1991 
Jan;28(1):45-50. PMID: 2055610.  

20. Darnal N, Dangal G. Maternal and Fetal Outcome in 
Emergency versus Elective Caesarean Section. J Nepal 
Health Res Counc. 2020 Sep 7;18(2):186-189. doi: 
10.33314/jnhrc.v18i2.2093. PMID: 32969374.  

21. Boker F, Alzahrani A, Alsaeed A, Alzhrani M, Albar R. 
Cesarean Section and Development of Childhood 
Bronchial Asthma: Is There A Risk? Open Access Maced 
J Med Sci. 2019 Feb 7;7(3):347-351. doi: 
10.3889/oamjms.2019.085. PMID: 30833999; PMCID: 
PMC6390155.  

22. Gu L, Zhang W, Yang W, Liu H. Systematic review and 
meta-analysis of whether cesarean section contributes to 
the incidence of allergic diseases in children: A protocol 
for systematic review and meta analysis. Medicine 
(Baltimore). 2019 Dec;98(52):e18394. Doi: 

23. Amalia N, Orchard D, Francis KL, King E. Systematic 
review and meta-analysis on the use of probiotic 
supplementation in pregnant mother, breastfeeding 
mother and infant for the prevention of atopic dermatitis 
in children. Australas J Dermatol. 2020 May;61(2):e158-
e173. doi: 10.1111/ajd.13186. Epub 2019 Nov 12. PMID: 
31721162 10.1097/MD.0000000000018394. PMID: 
31876711; PMCID: PMC6946297. 

24. Lodge CJ, Tan DJ, Lau MX, Dai X, Tham R, Lowe AJ, 
Bowatte G, Allen KJ, Dharmage SC. Breastfeeding and 
asthma and allergies: a systematic review and meta-
analysis. Acta Paediatr. 2015 Dec;104(467):38-53. doi: 
10.1111/apa.13132. PMID: 26192405.  

25. Sevelsted A, Stokholm J, Bønnelykke K, Bisgaard H. 
Cesarean section and chronic immune disorders. Pediatrics. 
2015 Jan;135(1):e92-8. doi: 10.1542/peds.2014-0596. Epub 
2014 Dec 1. PMID: 25452656.  

26. Li HT, Zhou YB, Liu JM. The impact of cesarean section 
on offspring overweight and obesity: a systematic review 
and meta-analysis. Int J Obes (Lond). 2013 
Jul;37(7):893-9. doi: 10.1038/ijo.2012.195. Epub 2012 
Dec 4. PMID: 23207407. (23). 

27. Wang ZH, Xu RB, Dong YH, Yang YD, Wang S, Wang XJ, 
Yang ZG, Zou ZY, Ma J. [Association between cesarean 
birth and the risk of obesity in 6-17 year-olds]. Zhonghua 
Liu Xing Bing Xue Za Zhi. 2017 Dec 10;38(12):1598-1602. 
Chinese. doi: 10.3760/cma.j.issn.0254-6450.2017.12.002. 
PMID: 29294569.  

28. Ahlqvist VH, Persson M, Magnusson C, Berglind D. 
Elective and nonelective cesarean section and obesity 
among young adult male offspring: A Swedish 
population-based cohort study. PLoS Med. 2019 Dec 
6;16(12):e1002996. doi: 10.1371/journal.pmed.1002996. 
PMID: 31809506; PMCID: PMC6897402. 

  
 




