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Mode of delivery and pregnancy outcomes in preterm birth 
วธีิการคลอดและผลลพัธ์การตั้งครรภ์ในทารกคลอดก่อนก าหนด 
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ABSTRACT 
To assess the association of mode of delivery and pregnancy outcomes in preterm birth. This is a secondary 

analysis of Thai database of the World Health Organization Multi-country Survey. We included 880 women with 
singleton neonates who delivered between 22 and <37 weeks of gestation from 12 hospitals in Thailand. We used 
multilevel logistic regression to assess the association between mode of delivery and pregnancy outcomes in 
singleton preterm births, including maternal intensive care unit (MICU) admission, maternal near miss, maternal 
death; Apgar score <7 at 5 minutes, neonatal intensive care unit (NICU) admission, fresh stillbirth, early neonatal, 
and perinatal death. All analysis were performed by R program. The prevalence of women delivered by Caesarean 
Section (CS) was 34.7%. There was only one maternal death and this case was observed in vaginal birth group; only 
two women delivered by CS were admitted to MICU. CS was associated with significantly increased odds of 
maternal near miss (adjusted odds ratio (aOR): 12.0; 95% confidence interval (CI): 1.6-87.4), NICU admission (aOR: 
1.8; 95%CI: 1.2-2.9). The odds of Apgar score <7 at 5 minutes (aOR: 1.9; 95%CI: 0.8-4.3), fresh stillbirth (aOR: 0.8; 
95%CI: 0.2-2.8), early neonatal death (aOR: 0.6; 95%CI: 0.1-6.3), and perinatal death (aOR: 0.7; 95%CI: 0.1-3.2) 
were not significantly different between CS and vaginal birth. In preterm birth, CS was associated with increased the 
odds of  maternal near miss, and NICU admissions but not significant different for the odds of Apgar score <7, fresh 
stillbirth, early neonatal death, and perinatal death.  
 

บทคดัย่อ 
 การศึกษาน้ีมีวตัถุประสงค์เพ่ือศึกษาความสัมพนัธ์ระหว่างวิธีการคลอดและผลลพัธ์การตั้งครรภ์ในทารก
คลอดก่อนก าหนด โดยวิเคราะห์ขอ้มูลทุติยภูมิของโครงการ the World Health Organization Multi-country Survey 
เฉพาะประเทศไทย ตวัอยา่งในการศึกษา คือ หญิงตั้งครรภแ์ละทารกครรภเ์ด่ียวท่ีคลอดระหวา่งอายุครรภ ์22 – 36 
สัปดาห์ 880 คน จากโรงพยาบาล 12 แห่ง วเิคราะห์ความสัมพนัธ์ระหวา่งวธีิการคลอดและผลลพัธ์การตั้งครรภใ์นทารก 
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ท่ีคลอดก่อนก าหนด ไดแ้ก่ การเขา้รับการรักษาของหญิงตั้งครรภใ์นหอผูป่้วยหนกั การเกือบเสียชีวิตของมารดา การ
เสียชีวิตของมารดา Apgar score ของทารกหลงัคลอดท่ี 5 นาที นอ้ยกวา่ 7 คะแนน การเขา้รับการรักษาของทารกในหอ
ผูป่้วยหนัก การตายคลอดของทารก การเสียชีวิตของทารกในระยะต้น และการตายปริก าเนิดของทารก โดยใช ้
multilevel logistic regression  ดว้ยโปรแกรม R พบวา่ ความชุกของการผา่ตดัคลอดทางหนา้ทอ้งเท่ากบัร้อยละ 34.7 มี
หญิงตั้งครรภซ่ึ์งคลอดผา่นช่องคลอดเสียชีวิต 1 คน หญิงตั้งครรภซ่ึ์งคลอดดว้ยวิธีการผา่ตดัทางหนา้ทอ้ง 2 คน เขา้รับ
การรักษาในหอผูป่้วยหนกั การผา่ตดัคลอดทางหนา้ทอ้งมีความสัมพนัธ์อยา่งมีนยัส าคญัทางสถิติกบัการเกือบเสียชีวิต
ของมารดา (adjusted odds ratio (aOR): 12.0; 95% confidence interval (CI): 1.6-87.4)  การเขา้รับการรักษาของทารกใน
หอผูป่้วยหนกั (aOR: 1.8; 95%CI: 1.2-2.9) และมีโอกาสเส่ียงต่อ APGAR score ของทารกหลงัคลอดท่ี 5 นาที นอ้ยกวา่ 
7 คะแนน (aOR: 1.9; 95%CI: 0.8-4.3)  การตายคลอดของทารก (aOR: 0.8; 95%CI: 0.2-2.8) การเสียชีวิตของทารกใน
ระยะตน้ (aOR: 0.6; 95%CI: 0.1-6.3)  และการตายปริก าเนิด (aOR: 0.7; 95%CI: 0.1-3.2) ในทารกคลอดก่อน
ก าหนดการผา่ตดัคลอดทางหนา้ทอ้งมีความสัมพนัธ์ต่อการเกือบเสียชีวิตของมารดา การเขา้รับการรักษาของทารกใน
หอผูป่้วยหนกั แต่ไม่มีความสัมพนัธ์ต่อ Apgar score การตายคลอดของทารก การเสียชีวิตของทารกในระยะตน้ และ
การตายปริก าเนิด 
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Introduction  
Caesarean section (CS), also known as C-section or Caesarean delivery, is defined as the birth of a fetus 

through incisions in the abdominal wall and the uterine wall. Since it was introduced to the obstetrics practice, its 
rates have been increasing worldwide, from 6.7% in 1990 to 19.1% in 2014 [1]. Similar trend was observed in 
Thailand, where CS rates increased from 15.2% in 1990 [2] to 34.1% in 2008 [3]. Several factors, such as the 
advantage in health care technologies, the maternal request, and the willingness of practioners to perform CS might 
be the reasons for this increase [4-5]. These CS rates have been exceeding 15%, which is recommended by the World 
Health Organization (WHO) [6]. 

Many researches have been conducted to assess whether CS or vaginal birth (VB) improves the outcomes of 
mothers and their neonates but findings remain controversial, especially for preterm births. Some observational 
studies have shown that neonates delivered by CS were associated with decereased risk of perinatal outcomes 
compared to those delivered by VB [7-9]. Some studies presented that neonates delivered by CS was associated with 
an increase risk of neonatal mortality than those delivered by VB [10]. Others suggested that there was no statistically 
difference in the risk of neonatal mortality between both groups [11-16]. Women delivered by CS were found to be 
associated with more severe adverse outcomes than VB group [11, 17]. Randomized controlled trials had also been 
conducted to examine this question, but failed to meet the planned sample sizes due to difficulties in recruiting 
pregnant women [18-22]. 
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Moreover, most of these studies were carried out in high income countries but limited in low and middle 
income countries, and also in Thailand. Therefore, this secondary analysis was conducted in order to assess the 
relationship between mode of delivery and pregnancy outcomes in preterm births. 

 

Research methodology and instruments 
This is a secondary analysis of facility-based, cross-sectional survey of the World Health Organization 

Multi-country Survey on Maternal and Newborn Health (2010 – 2011) in Thailand. Details of this survey has been 
described elsewhere [23]. Briefly, part of this survey was conducted in Thailand from 2010 to 2011. Data was 
collected within two or three months depending on the institutional number of annual births. Information of all 
women and their neonates were collected from medical records and could not be linked to participants. The survey in 
Thailand was approved by the local Ethical Review Committee of each participated hospital. 

We included 880 women with singleton neonates who delivered between 22 and <37 weeks of gestation 
from 12 selected hospitals in Thailand and their newborns. Women with ectopic pregnancies or abortion, pregnancies 
with congenital malformation, neonates with birth weight was missing or less than 500g, and those with macerated 
stillbirth were exluded from the analysis (Figure 1).  

Our dependent variables were adverse maternal and perinatal outcomes. For maternal outcomes, we 
assessed admission to maternal intensive care unit (MICU), maternal near miss, and maternal mortality up to hospital 
discharge. Maternal near miss was defined as a woman who presented with any life-threatening condition and 
survived; a complication during pregnancy, childbirth or within 7 days of termination of pregnancy. For perinatal 
outcomes, we evaluated APGAR score <7 at 5 minutes after birth, admission to neonatal intensive care unit (NICU), 
early neonatal death (death of a live born neonate at discharge or within 7 days after birth), fresh stillbirth (fetal death, 
with no signs of maceration), and perinatal death (fresh stillbirth or early neonatal death). Our main independent 
variable was mode of delivery, which was classified as VB or CS. We also consider other potential confounding 
variables, such as maternal sociodemographic and obstetric characteristics (i.e marital status, maternal age, maternal 
education, parity); maternal underlying disease (HIV/ chronic hypertension/ malaria/ dengue fever/ heart/ lung/ renal 
disease/ anaemia); obstetric complications (i.e preeclampsia, eclampsia); and fetal and neonatal characteristics (i.e 
fetal presentation, severity of preterm birth, birth weight, and sex). The facility complexity index (FCI) was used to 
determine the level of services available in each participated facilities and to evaluate its capacity to provide obstetric 
care [24]. Sampled facilities scored from 44 to 57 points. 

We used frequency and percentage to present the characteristics of the study participants, which were 
categorical data. Multilevel logistic regression was performed to obtain odds ratio (OR) and 95% confidence intervals 
(95%CI) for assessing the association between mode of delivery and adverse pregnancy outcomes. These models 
were adjusted for potential confounding factors and facility was also adjusted as a random effect. VB was treated as a 
reference group. We used the Akaike’s information criterion (AIC) [25] to assess the goodness of fit of the model at 
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p<0.05. All analyses were performed using R program [26], and the lme4 package [27] was used for generalized 
linear mixed model. 
 

Research results  
From 8,973 pregnant women available from the dataset of Thailand, 880 women with a singleton delivery 

from 22 to <37 weeks of gestation were included in the analysis (Figure 1). Of these preterm births, the prevalences 
of CS and VB were 34.7% and 65.3%, respectively. 

Table 1 presented the maternal, fetal and neonatal characteristics of the VB and CS groups. We found that 
maternal age, maternal education attainment, parity, underlying disease, preeclampsia, fetal presentation, 
corticosteroids administration, were statistically different between CS and VB; but marital status, eclampsia, 
gestational age, newborn’s sex, and birth weight were not significantly different between both groupss. In women 
delivered by CS, the proportion of women with advanced maternal age (23.0% vs. 13.4%), underlying diseases (7.5% 
vs. 2.8%), preeclampsia (13.8% vs. 2.3%), non-vertex fetal presentation (18.7% vs. 3.0%), using antenatal 
corticosteroids therapy (19.7% vs. 13.2%) were higher than those delivered vaginally (Table 1).  

One maternal death was reported in those delivered vaginally and two cases were admitted to MICU in CS 
group. Women delivered by CS was significantly associated with increased odds of maternal near miss (aOR: 12.0; 
95%CI: 1.6-87.4). For perinatal outcomes, neonates that were delivered by CS was associated with significantly 
increased odds of NICU admission (aOR: 1.8; 95%CI: 1.2-2.9), but the odds of Apgar score <7 at 5 minutes (aOR: 
1.9; 95%CI: 0.8-4.3), fresh stillbirth (aOR: 0.8; 95%CI: 0.2-2.8), early neonatal death (aOR: 0.6; 95%CI: 0.1-6.3), 
and perinatal death (aOR: 0.7; 95%CI: 0.1-3.2) were not statistically different between neonates delivered by CS and 
by VB (Table 2). 

 

Discussion 
Our findings showed that CS was associated with significantly increased odds of maternal near miss and 

NICU admission. The odds of Apgar score <7 at 5 minutes, fresh stillbirth, early neonatal death, and perinatal death 
were not significantly different between CS and VB. There was only one maternal death among women delivered 
vaginally and only two women delivered by CS were admitted to MICU. 

Our study found that CS was associated with increased odds of maternal near miss. Previous reports were in 
accordance with our study [11, 28]. There was one maternal death reported in VB group and no cases were seen in 
CS group. However, autopsy was not performed so that we could not confirm whether the cause of death was directly 
related to mode of delivery or maternal underlying disease. Furthermore, there was no maternal deaths in the CS 
group. Similarly, two MICU admission cases were reported in CS group but no cases were observed in VB group. 
Therefore, we could not perform the analysis to assess the association between CS and VB in term of maternal death 
and MICU admission. Durnwald et al. via a prospective four year observational study, with a bigger sample size of 
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3,119 women with singleton preterm pregnacy of 24 to 36 weeks of gestation at 19 academic medical centers in 
United States found that there was no significant for the risk of maternal death [29].  

Our finding was consistent with previous report that preterm neonates delivered by CS was associated with 
a significantly increased odds of NICU admission compared to those delivered by VB. That is the retrospective 
cohort study of Phaloprakarn et al., which involved 455 singleton late preterm neonates in Vajira hospital in Thailand 
[30]. The study of Sangkomkamhang et al. also showed a significantly shorter length of hospital stay in neonates 
delivered vaginally than those delivered by CS [11]. One explanation might be that neonates delivered by CS might 
be because of their fetal distress or other fetal conditions and therefore, they were more likely to be admitted to NICU 
for further advanced care. 

Our findings also illustrated that neonates delivered by CS was not significantly associated with the odds of 
Apgar score <7 at 5 minutes, fresh stillbirth, early neonatal death, and perinatal death. These findings were consistent 
with previous studies [11, 13, 31-34]. However, it was contradicted with the work of Werner et al., which invoved 
20,231 neonates borned from 24 to 34 weeks of gestation [35]. Werner et al. found that CS was associated with 
increased odds of Apgar score < 7 at 5 minutes and neonatal death. A study of Malloy et al. conducted in the United 
States also found that CS was associated with an increased odds of early neonatal death [10]. This might be due to 
differences in the study population. Malloy et al. included a much more restricted group of preterm fetuses with 
birthweight ranges that varies for specific gestational ages and Werner et al. studied on neonates with appropriate 
birthweight for gestational age.  

A randomized controlled trial might be a better study design to assess the association between mode of 
delivery and pregnancy outcomes in preterm birth. However, most randomized control trials conducted had to stop 
early due to difficulty in recruiting enough planned sample size of pregnant women [18-22]. Therefore, this 
observational designs would be a more practical approach to assess these associations. Our study also had some 
potential limitations. First, our data on mortality and morbidities was only up to hospital discharge or up to seven 
days after delivery; and no data on long-term pregnancy outcomes. Hence, we could not evaluate the overall risks and 
benefits of mode of delivery. Second, data obtaining from the patients’ records lead to missing information on some 
variables. Third, despite adjusting for potential confounding factors in the models, there might be some other factors 
that we could not account for, such as the willingness of the obstetricians to perform CS or maternal request to 
received CS.  

 

Conclusions  
Our findings showed that preterm births with CS were associated with an increased odds of maternal near 

miss and NICU admission. There were no significant difference for the odds of Apgar score less than 7 at 5 minutes, 
fresh stillbirth, early neonatal death and perinatal death. Further well-designed prospective observational studies are 
needed to assess the effect of mode of delivery on pregnancy outcomes in preterm births. While waiting for future 
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studies, we suggest that potential benefits and harms of the CS or VB should be discussed with mother and their 
relatives before choosing which mode of delivery would be performed.  
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Figure 1  Study population 
 

Table 1 Characteristics of mothers, fetuses and neonates by mode of delivery 
 VB (N=575) CS (N=305) p- value 

 n/ N (%) n/ N (%)  

Maternal characteristics 
Marital status      

Single 31/ 575 (5.4) 15/ 305 (4.9) 0.76 
Married/ cohabiting  544/ 575 (94.6) 290/ 305 (95.1)  

Maternal age (years)       
<20 106/ 575 (18.4) 19/ 305 (6.2) <0.001 
20–34 392/ 575 (68.2) 216/ 305 (70.8)  
≥35 77/ 575 (13.4) 70/ 305 (23.0)  

Education attainment (years)*      
 5  68/544 (12.5) 17/ 280 (6.1) <0.001 
6-9  274/ 544 (50.4) 103/ 280 (36.8)  
10-12  114/ 544 (20.9) 62/ 280 (22.1)  
>12 88/ 544 (16.2) 98/ 280 (25.0)  

Parity      
Nulliparous 312/ 575 (54.3) 134/ 305 (43.9) 0.004 
Multiparous 263/ 575 (65.3) 171/ 305 (56.1)  

Underlying disease      
Yes 16/ 575 (2.8) 23/ 305 (7.5) 0.002 
No 559/ 575 (97.2) 282/ 305 (92.5)  

Preeclampsia      
Yes 13/ 575 (2.3) 42/ 305 (13.8) <0.001 
No 562/ 575 (97.7) 263/305 (86.2)  

Eclampsia      

8,973 women  Excluded conditions # women 

<22; >=37 weeks of gestation 8,018 

Not Vaginal birth or 

Caesarean Section 

0 

Pregnancies complicated by 

macerated stillbirth, 

congenital malformation, 

multiple gestations; 

unknown birth weight or 

birth weight <500g 

75 

 

880 women with 

singleton preterm birth  



100                                                                                           100                                                                                                                                                                                     วารสารวจิัย มหาวทิยาลยัขอนแก่น (ฉบับบัณฑิตศึกษา) 
ปีที ่18 ฉบับที่ 4: ตุลาคม-ธันวาคม 2561 

Table 1 Characteristics of mothers, fetuses and neonates by mode of delivery (Cont.) 
 VB (N=575) CS (N=305) p- value 

 n/ N (%) n/ N (%)  
Yes 2/ 575 (0.3) 4/ 305 (1.3) 0.1 
No 573/ 575 (99.7) 301/ 305 (98.7)  

Perinatal characteristics      
Gestational age       
Extremely preterm  23/ 575 (4.0) 8/ 305 (2.6) 0.41 
Very preterm  43/ 575 (7.5) 28/ 305 (9.2)  
Moderate preterm  509/ 575 (88.5) 269/ 305 (88.2)  

Fetal presentation      
Vertex  558/ 575 (97.0) 248/ 305 (81.3) <0.001 
Non-vertex 17/ 575 (3.0) 57/ 305 (18.7)  

Corticosteroids      
No 499/ 575 (86.8) 245/ 305 (80.3) 0.015 
Yes 76/ 575 (13.2) 60/ 305 (19.7)  

Sex      
Female 281/ 575 (48.9) 147/ 305 (48.2) 0.91 
Male 294/ 575 (51.1) 158/ 305 (51.8)  

Birth weight       
 1,000g 22/ 575 (3.8) 15/ 305 (4.9) 0.78 
>1,000-1,500g 31/ 575 (5.4) 18/ 305 (5.9)  
>1,500-2,500g 245/ 575 (42.6) 134/ 305 (43.9)  
>2500g 277/ 575 (48.2) 138/ 305 (45.3)  

* Number of mothers for this characteristic were not the same due to missing data. 
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Table 2 Association between mode of delivery and pregnancy outcomes in preterm births 
Pregnancy outcomes n/ N (%) Crude OR (95%CI) aOR (95%CI) 

Maternal outcomes        
MICU admission 2/ 880 (0.2)     

VB 0/ 575 (0.0) -  -  
CS 2/ 305 (0.7) -  -  

Maternal near miss 12/ 880 (1.4)     
VB 2/ 575 (0.3) 1  1 * 
CS 10/ 305 (3.3) 9.4 (2.0-45.5) 12.0 (1.6-87.4) 

Maternal death 1/ 880 (0.1)     
VB 1/ 575 (0.2) -  -  
CS 0/ 305 (0.0) -  -  

Perinatal outcomes        
APGAR score <7 at 5 minutes  33/ 851 (3.9)     

VB 17/ 556 (3.1) 1  1 † 
CS 16/ 295 (5.4) 1.9 (0.9-3.8) 1.9 (0.8-4.3) 

NICU admission 237/ 851 (27.8)     
VB 131/ 556 (23.6) 1  1 ‡ 
CS 106/ 295 (35.9) 1.9 (1.4-2.6) 1.8 (1.2-2.9) 

Fresh stillbirth 29/ 880 (3.3)     
VB 19/ 575 (3.3) 1  1 § 
CS 10/ 305 (3.3) 0.9 (0.4-1.9) 0.8 (0.2-2.8) 

Early neonatal death 4/ 851 (0.5)     
VB 3/ 556 (0.5) 1  1 || 
CS 1/ 295 (0.3) 0.6 (0.1-6.1) 0.6 (0.1-6.3) 

Perinatal death 33/ 880 (3.6)     
VB 22/ 575 (3.8) 1  1 ** 
CS 11/ 305 (3.6) 0.8 (0.4-1.8) 0.7 (0.1-3.2) 

*adjusted for underlying disease, eclampsia, and mode of delivery; facility was adjusted as a random effect; †adjusted 
for maternal education, mode of delivery, fetal presentation, and FCI; facility was adjusted as a random effect; 
‡adjusted for maternal age, maternal education, underlying disease, mode of delivery, gestational age, birth weight, 
corticosteroids, and FCI; facility was adjusted as a random effect; §adjusted for maternal education, mode of delivery, 
gestational age, fetal presentation, birth weight, corticosteroids, and FCI; facility was adjusted as a random effect; 
||adjusted for mode of delivery, and gestational age; facility was adjusted as a random effect; **adjusted for maternal 
education, mode of delivery, gestational age, fetal presentation, birth weight, corticosteroids; facility was adjusted as 
a random effect.  


