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Introduction

Preterm birth (PTB), resulting from multiple etiological 
factors, is the leading cause of neonatal mortality worldwide 
and the second common cause of mortality for under-five 

children (1). The World Health Organization (WHO) 

defined PTB as the live birth delivered before 37 weeks of 

gestation or born too soon at less than 259 days from the 

first date of a woman’s last menstrual period (LMP).
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Annually, there are 15 million PTB worldwide, and 
China has been listed as the second highest number of 
PTB in the world (2), with an incidence of about 7.2% 
(3,4) with a 14% increase annually (5). Recently, the rate of 
PTB in China has increased slightly to 9.63% in 2016 (6).  
There has been an enormous negative impact on family 
and society between PTB and its associated sequelae (7-9). 
Based on the “Born Too Soon: the global action report on 
preterm birth” in 2010, with the global average PTB rate of 
11.1%, 15 million babies were born, and China had more 
than 1.1 million PTB with a rate of 7.1% (2,10). However, 
the reported PTB rate could be a variation in different 
studies here in China. According to 107,905 live births in 
39 hospitals from 14 provinces, the rate of PTB was 7.1% 
in 2011 (11).

Due to the Chinese report in 2015, the reason for the 
under-5 years old child mortality and the second cause of 
child death after congenital abnormalities are the PTB-
related complications. They create more than one million 
deaths per year (12,13). PTB may lead to short- or long-
term morbidities, affecting children’s health development, 
leading to blindness, deafness, neurodevelopmental 
delay, psychiatric disturbances, diabetes, or chronic non-
communicable disease in adulthood (14,15).

Due to the changes in social awareness, vocational 
priority, maternal education (16,17), and society stress 
nowadays (18-20), advanced maternal age is reportedly 
associated with the upraised risk for PTB (21); there is no 
clear relationship between pregnancy complications and 
PTB (22). Elderly maternal has been defined as pregnant 
women over the age of 35 and having their first baby, a 
phenomenon now common and almost universal in The 
Organization for Economic Co-operation and Development 
(OECD) countries. From 1990 to 2004, the prevalence 
of advanced maternal age increased by 9% (23-26) in the 
United Kingdom. Advanced maternal age is associated 
with decreased fertility and fecundity in pregnant women, 
resulting in adverse perinatal birth outcomes. Stillbirth, 
miscarriage, fetal growth restriction, PTB, and pregnancy 
complications of preeclampsia (PE) and gestational diabetes 
mellitus (GDM) were increases by the advanced maternal 
age (25). As important covariates in the study of adverse 
birth outcomes, the effect of maternal age on the association 
between PTB and pregnancy complications remains 
unknown. Risk factors associated with PTB have been 
divided into three clusters: maternal, fetal, and placental 
conditions, and are characterized as the major contributors 
to iatrogenic PTBs in China (26).

This study aimed to evaluate the association between 
iatrogenic PTB and pregnancy complications from a 
population distribution perspective, and further investigate 
if  advanced maternal age potentially affected this 
association. We present the following article in accordance 
with the STROBE reporting checklist (available at https://
dx.doi.org/10.21037/tp-21-458).

Methods

Population studied

We collected birth data from 2014 to 2016 at the Wuxi 
Maternity and Child Health Care Hospital of Nanjing 
Medical University for this retrospective cohort study. 
All procedures performed in this study involving human 
participants were in accordance with the Declaration of 
Helsinki (as revised in 2013). The study was approved 
by the Research Ethical Committee of Nanjing Medical 
University (No. 2019-02-0102-01) and informed consent 
was taken from all the patients.

A total of 6,693 pregnancies were enrolled. We retrieved 
birth registries to create data about mothers and neonates 
[e.g., maternal age, family address, gestational age, delivery 
date, delivery mode (vaginal birth and cesarean selection), 
birth weight, and neonatal gender]. The inclusion criteria 
included women who were residents of Wuxi, those with 
singleton live births, and those with maternal age with 
delivery years. Women with infants with birth weight <500 
g were excluded from the study because these infants could 
not survive (27). Multiple exclusion criteria may apply to a 
single birth. Medical records and information were reviewed 
by trained research nurses using the WHO Global Survey 
on Maternal and Perinatal Health and the WHO Multi-
Country Survey on Maternal and Neonatal Health (28,29).

Study design

PTB was divided into spontaneous PTB [following preterm 
premature rupture of membranes (PROMs), preterm 
labor, or cervical insufficiency] or iatrogenic (medically 
indicated) PTB (cesarean section or induction of labor due 
to maternal/fetal indications) based on the etiology (30,31). 
Iatrogenic PTB may result from pathological pregnancy, 
including maternal and fetal indications. Maternal 
indications include hypertensive disorders in pregnancy 
(HDP, including pregnancy-induced hypertension, PE/
eclampsia, chronic hypertension superimposed by PE), 
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placenta previa (PP), diabetes mellitus or GDM, renal and 
cardiac disease, immune system disease, thyroid disease 
and asthma, history of miscarriage or stillbirth, history of 
PTB, and conception by assisted reproductive technology 
(ART). Fetal conditions include fetal distress, multiple 
pregnancies, fetal anomalies, sex indetermination, and 
antepartum stillbirth. Delivery age, parity (nulliparous or 
multiparous), delivery mode (virginal birth or cesarean 
birth), mode of fertilization (natural conception or assisted 
reproductive technique), PROMs, infant gender (male or 
female), and year of birth (from 2014 to 2016) data was 
collected. This study collected the clinical information of 
maternal and child conditions from the hospital record 
registry. Two gestation-related complications were included 
in the analyses as binary variables. PTB and advanced age 
were also considered important confounders. Identifying 
risk factors for PTB may help guide clinicians and obstetric 
management for pregnant women, to help community 
hospitals comprehensively consider the safety of the fetus 
and mother, balance the safety of the fetus and whether the 
mother can continue the pregnancy, thus reduce the rate of 
iatrogenic PTB in community hospitals.

Statistical analysis

Data were weighted to consider the study design and other 
aspects of the sampling. We used the Bootstrap method 
to calculate the 95% confidence intervals (CIs) of PTB 
incidence. Maternal age was grouped into child-bearing age 
(<35 years of age) and advanced maternal age (≥35 years 
of age) groups. Based on the WHO BMI classification, 
maternal pregnancy body mass index (BMI) was classified 
as underweight (<18.5 kg/m2), normal (18.5–24.9 kg/m2), 
and overweight or obese (≥25 kg/m2) (32). Binary logistic 
regression and multiple linear regression analyses were used 
in this study. We examine the relationships between PTB 
and pregnancy complications (maternal, fetal conditions). 
The various risk factors were analyzed in the multiple linear 
regression model, with gestational age as the continuous 
dependent variable. The binary logistic regression model 
assessed the association between PTB and pregnancy 
complications. Year of birth, gestational age, and the 
number of weeks are included in the model to estimate 
the relationship with the model and to adjust the model. 
The participants were also grouped according to their 
maternal age to assess the association between pregnancy 
complications and PTB. Between the groups, a student t-test 
was used to find the homogeneity of variance. One-way 

ANOVA and chi-square test were used for comparison in 
three or more groups.

The statistically significant for P value <0.05 and highly 
significant for P values <0.01 were considered differences. 
We evaluated the underlying causes of PTB in SPSS version 
22.0 (SPSS Inc., Chicago, IL, USA).

Results

The patient clinical characteristics are shown in Table 1. As 
shown in Table 1, the prevalence of PTB was 9.53%, while 
pregnant women with GDM, gestational hypertension, 
ART, and advanced age accounted for 1.25%, 0.19%, 
0.31%, and 1.49% respectively. The number of women with 
PTB who were primiparous was more than twice that of 
women with PTB with a fertility history. The distribution 
of delivery mode (vaginal birth and cesarean selection) was 
significantly different (P<0.01). Meanwhile, the gender of 
the delivered infants was roughly equal. There was only one 
case of pregnancy with maternal underweight BMI. 36.36% 
of cases were normal weight, and 63.47% were overweight 
or obese.

Pregnancy complications are shown in Table 2, including 
maternal diseases of GDM, gestational hypertension 
(HYP), intrahepatic cholestasis of pregnancy (ICP), 
pregnancy with thyroid dysfunction (THY), pregnancy 
with hepatitis B virus (HEP), PP, and premature rupture of 
fetal membrane (PROM). We found a perplexing problem: 
in pregnancy complication diseases, cross-correlation 
was not high, especially among many common clinical 
diseases (PP and GDM). Except for PROM and pregnancy 
complications, there was no significant clinical cross-
correlation. Meanwhile, it was interesting to find that PTB 
and HYP, PTB and ICP, PTB and PP had some slight 
clinical relevance. It was maybe that severe hypertension 
and ICP, PP with vaginal bleeding often choose iatrogenic 
termination of pregnancy before 37 weeks.

Pregnancy complications include GDM, HYP, ICP, 
THY, HEP, PP, and preterm premature rupture of fetal 
membrane <37 weeks (pPROM). The correlations between 
the pregnancy complications in PTBs are shown in Table 3.

We found that if a premature rupture of the membrane 
occurs, the possibility of PTB is higher when there are 
two types of pregnancy complications, including one 
pregnant woman with both complications of HYP and PP. 
Simultaneously, it was interesting to find that pPROM and 
multiple pregnancy complications have a higher correlation, 
while a single pregnancy complication has no significant 
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Table 1 Distribution of the study population in Wuxi, China [2014–2016]

Characteristics Whole population PTB, N (%) P value* GA (weeks), mean (SD) P value*

All livebirth 6,693 638 (9.53%) 38.57 (1.77)

Age 28.24 (4.04) <0.001 <0.001

<35 6,129 (91.57%) 538 (8.04%) 38.62 (1.76)

≥35 564 (8.43%) 100 (1.49%) 38.03 (1.77)

Parity <0.001 <0.001

1 4,653 (69.52%) 348 (5.20%) 38.77 (1.66)

≥2 2,040 (30.48%) 290 (4.33%) 38.13 (1.93)

GDM <0.001 <0.001

Yes 574 (8.57%) 84 (1.25%) 38.18 (1.76)

No 6,119 (91.43%) 554 (8.28%) 38.61 (1.76)

HYP 0.003 <0.001

Yes 64 (0.96%) 13 (0.19%) 37.72 (2.29)

No 6,629 (99.04%) 625 (9.34%) 38.58 (1.76)

ART

Yes 140 (2.09%) 21 (0.31%) 0.026 38.09 (1.74) 0.001

No 6,553 (97.91%) 617 (9.22%) <0.001 38.58 (1.77) <0.001

Type of labor

Vaginal birth 3,145 (47.03%) 207 (3.09%) <0.001 38.24 (1.82) <0.001

CS 3,548 (52.97%) 431 (6.44%) 38.87 (1.66)

PROM <0.001 <0.001

Yes 1,503 (22.46%) 267 (3.99%) 37.87 (2.17)

No 5,190 (77.54%) 371 (5.54%) 38.78 (1.57)

Year of birth

2014 2,275 (33.99%) 163 (2.44%) 38.76 (1.56)

2015 1,850 (27.64%) 203 (3.03%) 38.50 (1.90)

2016 2,568 (38.37%) 272 (4.06%) 38.46 (1.83)

Infant sex 0.007 <0.001

Male 3,590 (53.64%) 375 (5.60%) 38.48 (1.81)

Female 3,103 (46.36%) 263 (3.93%) 38.68 (1.71)

Maternal pregnancy BMI <0.001

Under-weight 1 (0.01%) 1 (0.15%)

Normal weight 1,783 (29.44%) 232 (36.36%) 36.01 (1.018)

Overweight obesity 4,271 (70.5%) 405 (63.47%) 35.28 (1.021)

*, P value <0.05 by two-side deemed statistically significant. SD, standard deviations; PTB, preterm birth; GA, gestational age; GDM, 
gestational diabetes mellitus; HYP, gestational hypertension; ART, assisted reproductive technology; CS, cesarean section; PROM, 
premature rupture of (fetal) membrane; BMI, body mass index.
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clinical correlation.
The odds ratios (ORs) with 95% CIs for correlation of 

PTB with age-adjusted and clinical characteristics were 
shown in Table 4.

The stratification analysis revealed a significant 
association between PTB and BMI (OR =15.615; 95% CI: 
12.275–19.864). In child-bearing women, parity and PTB 
were significantly associated (OR =2.061; 95% CI: 0.999–
4.251), and pPROMs and PTB were significantly associated 
(OR =0.227; 95% CI: 1.615–3.071). Moreover, labor 
and PTB were significantly associated (OR =2.870; 95% 
CI: 1.942–4.243). Meanwhile, PTB was not significantly 
associated with GA, gender, or IBW (individual birth 
weight). After adjusting for age, BMI was significantly 
associated with PTB in both the advanced-age and child-
bearing age groups. In the advanced-age group, parity and 

labor increased the risk of PTB by 3.2% (95% CI: 1.496–
2.011%) and 4.3% (95% CI: 2.403–2.899%), respectively. 
Moreover, pPROMs were significantly associated with PTB 
in the advanced-age and child-bearing age groups. However, 
we found that pPROM increased the risk for PTB by 3.9% 
(95% CI: 1.641–3.130%) in advanced-age women. In the 
event of PPROM in advanced-age women, the risk of PTB 
increases, which may be related to psychological factors and 
cervical function.

In the sensitivity analysis ,  PTB and pregnancy 
complications were associated with age (Table 5). The 
association between PTB and PP, PROMs, and ICP was 
assessed in child-bearing and advanced–maternal age 
groups. The stratification analysis revealed a significant 
association between PTB and PP (OR =17.502; 95% CI: 
14.197–21.576). GDM was significantly associated with 

Table 2 Correlation of pregnancy complications

Pearson correlation GDM HYP ICP THY HEP PP PROM PTB

GDM 1

HYP 0.019 1

ICP 0.096 0.037 1

THY 0.022 0.080 0.014 1

HEP 0.018 −0.005 0.080 −0.012 1

PP 0.095 0.027 −0.031 0.009 −0.020 1

PROM −0.016 −0.020 −0.064 −0.012 −0.012 −0.088 1

PTB 0.053 0.036 0.056 0.001 0.002 0.412 0.151 1

GDM, gestational diabetes mellitus; HYP, gestational hypertension; ICP, intrahepatic cholestasis of pregnancy; THY, pregnancy with 
thyroid dysfunction; HEP, pregnancy with HBV carrying; PP, placenta Previa; PROM, premature rupture of fetal membrane.

Table 3 Correlation between pPROM and pregnancy complication in PTB

Pearson correlation GDM HYP ICP THY HEP PP pPROM

GDM 1

HYP 0.042 1

ICP 0.176 0.057 1

THY 0.063 0.028 0.031 1

HEP −0.038 −0.031 0.108 0.005 1

PP 0.096 0.043 −0.161 0.058 −0.062 1

pPROM −0.077 −0.100 −0.146 −0.080 0.020 −0.479 1

GDM, gestational diabetes mellitus; HYP, gestational hypertension; ICP, intrahepatic cholestasis of pregnancy; THY, pregnancy with 
thyroid dysfunction; HEP, pregnancy with HBV carrying; PP, placenta Previa; pPROM, preterm premature rupture of fetal membrane <37 
weeks.
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PTB in both the advanced-age and child-bearing age 
groups (OR =1.722; 95% CI: 1.345–2.205). In child-bearing 
women, pPROMs and PTB were significantly associated 
(OR =2.227; 95% CI: 1.615–3.071). Moreover, ICP and 
PTB were significantly associated (OR =2.275; 95%  
CI: 1.583–3.270). Meanwhile, PTB was not significantly 
associated with gestational hypertension, pregnancy with 
thyroid dysfunction, or pregnancy with HBV infection.

After stratification analysis, PP was significantly 
associated with PTB in both the advanced-age and child-
bearing age groups. In the advanced-age group, PP 
and pPROMs increased the risk of PTB by 8% (95% 
CI: 13.563–20.755) and 6% (95% CI: 1.641–3.130), 

respectively. Moreover, in the advanced-age group, 
pPROMs were significantly associated with PTB. ICP 
was significantly associated with PTB in the advanced-age 
and child-bearing age groups. However, ICP was found to 
correlate significantly with premature delivery in advanced-
age women, while in women of child-bearing age, ICP has 
a significant correlation with preterm delivery. The rate 
of PTB decreased by 1.3% (95% CI: 1.587–3.293%). The 
occurrence of ICP in the advanced-age group was rare, and 
it was unclear that the association effect of age between ICP 
and PTB.

Figure 1A demonstrates PTB subgroups: iatrogenic 
PTB and spontaneous PTB. Iatrogenic PTB has the largest 

Table 4 Correlation of preterm birth with age adjustment and clinical characteristics

Clinical characteristic
Preterm birth without age adjustment Preterm birth with age adjustment

OR 95% CI P value OR 95% CI P value

BMI 15.615 12.275–19.864 <0.001 16.717 13.533–20.650 <0.001

GA 1.722 0.795–1.423 0.678 1.077 0.803–1.445 0.621

Parity 2.061 0.999–4.251 0.049 1.735 1.496–2.011 <0.001

Labor 2.870 1.942–4.243 <0.001 2.434 2.403–2.899 <0.001

Sex 0.978 0.581–1.646 0.934 0.997 0.623–1.596 0.991

IBW 1.061 0.685–1.644 0.790 1.001 0.670–1.495 0.996

pPROM 2.227 1.615–3.071 <0.001* 2.266 1.641–3.130 <0.001

*, P value <0.05. BMI, body mass index; GA, gestational age; IBW, birth weight; parity, nulliparous or multiparous; labor, vaginal birth or 
cesarean birth; pPROM, preterm premature rupture of (fetal) membrane <37 weeks; OR, odds ratio; CI, confidence interval.

Table 5 Correlation of preterm birth with age adjustment and pregnancy complications

Pregnancy complications
Preterm birth without age adjustment Preterm birth with an age adjustment

OR 95% CI P value OR 95% CI P value

PP 17.502 14.197–21.576 <0.001 16.778 13.563–20.755 <0.001

GDM 1.722 1.345–2.205 <0.001 1.540 1.198–1.980 <0.001

HYP 2.449 1.352–4.527 0.004 2.191 1.177–4.079 0.013

ICP 2.275 1.583–3.270 <0.001 2.286 1.587–3.293 <0.001

THY 1.010 0.632,1.613 0.967 0.987 0.617–1.579 0.958

HEP 1.040 0.698,1.550 0.848 1.001 0.670–1.495 0.996

PROM 2.806 2.369–3.323 <0.001 2.830 2.287–3.354 <0.001

pPROM 2.227 1.615–3.071 <0.001 2.266 1.641–3.130 <0.001

PP, placenta previa; GDM, gestational diabetes mellitus; HYP, gestational hypertension; ICP, intrahepatic cholestasis of pregnancy; THY, 
pregnancy with thyroid dysfunction; HEP, pregnancy with HBV carrying; PROM, premature rupture of (fetal) membrane; pPROM, preterm 
premature rupture of (fetal) membrane <37 weeks; OR, odds ratio; CI, confidence interval.



2608 Huang et al. Analysis of the iatrogenic factors in preterm birth

© Translational Pediatrics. All rights reserved.   Transl Pediatr 2021;10(10):2602-2613 | https://dx.doi.org/10.21037/tp-21-458

proportion of PTB (49.84%), including spontaneous onset 
of labor (14.42%) and pPROMs (41.8%). Figure 1B shows 
that early PTBs (<34 weeks) and late PTBs (34–36+6 weeks)  
accounted for 13.16% and 86.83%. To be a higher 
proportion of early PTB and late PTB in iatrogenic PTB 
than spontaneous PTB (57.14% and 6.23%, respectively). 
Risk factors associated with iatrogenic PTB, categorized 
into two major clusters—maternal and fetal conditions, 
were the major contributors to iatrogenic PTB in China. 

Figure 1C presents the percentage of PTBs by etiology from 
2014–2016: ART (3.29%), GDM (13.16%), HYP (2.03%), 
ICP (5.95%), THY (3.13%), HEP (4.38%), PP (39.18%), 
and pPROM (41.8%). Figure 1D-1F show that among all 
the risk factors, HYP, pPROM, and PP were the three key 
factors for iatrogenic PTBs. 

The correlation between pregnancy comorbidities and 
delivery methods in 6693 pregnant women in China is 
shown in Figure 2. There were 2,959 complications and 
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3,734 without complications. The prevalence of PTB 
was 638/6,693 (9.53%), and the term delivery rate was 
6,055/6,693 (90.4%). In the PTBs, a cesarean section 
accounted for 67.5%; it accounted for 51.4% in the term 
deliveries. From this figure, the rate of iatrogenic PTB had 
a significant association with the delivery mode, especially 
a cesarean section. If the rate of cesarean sections can be 
lowered, the rate of iatrogenic PTB would be decreased, 
and consequently, the total number of PTBs would be 
reduced.

Discussion

The prevalence of PTB was 9.53% in the cohort of the 
study, of which 49.84% were iatrogenic PTB in China. By 
binary logistic regression and multiple linear regression 
analyses, we found that early (<34 weeks), and late  
(34–36+6 weeks), PTBs accounted for 13.16% and 

86.83% of PTBs, respectively, and that the proportion of 
iatrogenic PTB was greater than spontaneous PTB (57.14% 
and 6.23%, respectively). We also assessed the effect of 
pregnancy complications and gestational age, and found 
that pregnancy complications were associated with PTB and 
gestational age. Among women with or without advanced 
maternal age, those with GDM, HYP, and pregnancy with 
HBV infection had no risk for PTB, and those with PP, 
PROM, and ICP were significantly associated with PTB.

It is well-known that PTB is a complex syndrome and 
has many underlying multiple mechanisms. Our results 
were consistent with previous studies that PTB has many 
risk factors (33). Since premature birth is an independent 
factor related to adverse neonatal outcomes, clinicians 
and health care providers should fully evaluate high-
risk pregnancies where PTB may occur and implement 
appropriate interventions (34,35) .  Concerning the 
prevention and management of these maternal and fetal 

Figure 2 Correlation of pregnancy with or without complication and delivery mode. SVD, standard vaginal delivery; CS, cesarean section; 
PTB, preterm birth; PTL, preterm birth labor; PPROM, preterm premature rupture of (fetal) membrane <37 weeks; PROM, premature 
rupture of (fetal) membrane; FTB, full term delivery of membrane.

TOTAL CASE 
6693

WITH COMPLICATION
2959

WITH-OUT 
COMPLICATION

3734

PTB
638

TERM-delivery
6055

PTL
371

PPROM
267

PROM
1236

FTB
4819

SVD
65

SVD
142

SVD
753

SVD
2185

CS
306

CS
125

CS
483

CS
2634



2610 Huang et al. Analysis of the iatrogenic factors in preterm birth

© Translational Pediatrics. All rights reserved.   Transl Pediatr 2021;10(10):2602-2613 | https://dx.doi.org/10.21037/tp-21-458

conditions, the top priority for future research to reduce the 
PTB rate was a balance of benefits and risks which favors 
cesarean delivery over expectant management. Because 
different methods are used to calculate the PTB rate, the 
incidence of PTB is very inconsistent. Different countries 
define premature birth as 20 or 28 weeks to 36 plus 6 weeks. 
In China, PTB is legally defined as 28 to 36+6 weeks, 
so previous studies may underestimate the incidence of  
PTB (5). In addition, the incidence of PTB may also 
be affected by the accuracy of gestational age estimates. 
Ultrasound estimation of gestational age in early pregnancy 
provides an excellent choice (36). If the estimate of 
gestational age is corrected by early ultrasound examination, 
the PTB rate will be accurately estimated.

This study found that PP and pPROM with advanced 
maternal age had an increased risk for PTB compared with 
those <35 years of age. Given the pronounced pregnancy 
trend at increased ages, PP, and pPROM, high attention 
should be concerned to the health of pregnant women and 
their pregnancy outcomes. PTB is usually analyzed based 
on gestational age at delivery and clinical manifestations 
(36,37). Higher average maternal age, more frequent use 
of assisted reproductive ARTs, increase in non-infertility-
related multiple gestations, and higher rates of preterm 
inductions and cesarean deliveries, were considered to 
contribute to the increasing PTB rate (38). Acknowledge 
that these risks have led to reducing non-medically indicated 
late PTBs and changes in the management of some 
pregnancy complications favoring a later delivery timing 
(39,40). Among all the risk factors, HYP, pPROM, and PP 
were observed as the independent key factors for iatrogenic 
PTBs. In the advanced-age group, PP and pPROM 
increased the risk of PTB. It will be important to prevent 
PTB and reduce late PTB in the future by understanding 
pregnancy complications that have caused this shift in the 
directionality of trends in the rate of preterm delivery over 
the past decade.

Women of advanced age may be at risk for PP or 
PROM. Similarly, it was easy to understand that advanced 
maternal age may increase the number of pregnancies 
in their lives. Nowadays, many highly educated mothers 
have a comfortable social position and postpone the age 
of delivering a child, especially in developed countries. 
Women of advanced age are mostly residents of developed 
cities and have an increased risk for adverse perinatal birth 
and neonate outcomes, perhaps due to the high incidence 
of maternal complications (41) (e.g., GDM, PE, and HYP). 
In the advanced-age group, PP and PROM increased the 

risk of PTB. Maternal, fetal, and placental conditions 
account for nearly 66% of all preterm newborns, while 
unknown etiology accounts for 33%. In addition, we found 
that in women of child-bearing age, ICP was significantly 
associated with PTB. However, after adjusting for age, the 
risk decreased, possibly because ICP in women with higher 
age was rare; the gestational age effect of ICP and PTB 
remained unclear.

From the findings of this research, we conclude that 
the rate of iatrogenic PTB is significantly associated with 
the delivery method, especially for a cesarean section. 
It has been demonstrated PTB associates with previous 
cesarean sections, with the higher the number of previous 
cesarean sections, the higher the risk of PTB (42). Pregnant 
women with iatrogenic premature birth should strengthen 
psychological care. Psychological care after cesarean 
section and concern about the newborn health will plague 
the whole of the puerperium. At this stage, effective 
communication and notification are very important. Family 
care and her husband's company are the key of treatment. 
Many iatrogenic PTBs were the results of cesarean sections 
in China. Multiple pregnancy, HYP, and PP have been 
the common indicators for cesarean section. The cesarean 
rate has increased in China, up to 34.9% in 2014, with 
geographic variations (43). It is well-known that cesarean 
section may result from non-medical etiological factors in 
China. If the cesarean section can be lowered, the rate of 
iatrogenic PTB would be decreased, and consequently, the 
total number of PTBs would be reduced.

Limitations and strengths

This study had some limitations. Clinical data were collected 
from the medical records of one hospital, which could lead 
to overlooking some unknown risk factors related to adverse 
pregnancy outcomes associated with mothers and newborns. 
Many previous studies have reported that maternal body 
mass index pre- and mid-pregnancy, economic status were 
important covariates; thus, our observations could be biased. 
But in the Wuxi, more pregnancy body weight is increase 
is normal.so in this area, the maternal body mass index pre- 
and mid-pregnancy influence is small. Little records about 
maternal environments and behaviors result in biases, which 
could have adversely affected data quality.

Despite the limitations, some strengths emerged in our 
study. It is only a few studies investigating the association 
between pregnancy complications and PTB with an age 
stratification. Furthermore, more adverse effects on PTB 
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were observed in two groups, the advanced age, and the 
child-bearing age, providing a better understanding of the 
causes of poor fertility outcomes.

Conclusions

Our study demonstrated the incidence of PTB and 
identified several high factors associated with PTB 
in China. PP, PROM, and ICP increased the risk of 
PTB. The pregnancy complication may account for the 
Iatrogenic PTB, and the effects will increase the frequency 
of Iatrogenic PTB, especially in advanced-age pregnant 
women, because the two-child policy gathers momentum 
in China. Among all the risk factors, hypertension diseases 
in pregnancy, premature PROM, and PP were observed 
as the independent key factors for iatrogenic PTB. The 
prudent assessment and prudent management strategy of 
such pregnancies is required, as PTB has short-long term 
neonatal consequences. Pregnancy complications were 
associated with adverse birth outcomes. Further studies 
should identify how pregnancy complications can be 
avoided to have optimal pregnancy outcomes. Based on the 
very high rate of iatrogenic PTB, we need to be continually 
reinforced and rethink our strategies to avoid unnecessary 
medical interventions. Active treatment and control of 
maternal primary disease, give some medicine to control 
of maternal blood pressure; reduce the rate of maternal 
first cesarean section will effectively remove the etiology 
of pathological preterm birth, this method will achieve 
the purpose of prevention and early intervention. If the 
incidence of a cesarean section can be lowered, the rate of 
iatrogenic PTB would be decreased, and consequently, the 
total number of PTBs would be reduced.
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