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Abstract 

Background: Obstetrical infection is one of the causes of maternal death and a difficult problem for many clinicians. 
Changes in the demographic and obstetric background of pregnant women following the Universal Two-Child Policy 
may have an impact on some fertility phenomena. And with the increase in the number of deliveries, the limited 
medical resources become more scarce. How will China’s health system quickly adapt to the growing needs and 
expectations for maternal health and ensure the provision of qualified and accessible medical services? In addition, 
what social support measures should be provided to reduce preventable obstetric complications? Given the relatively 
low per capita share of medical resources in China, how should China deal with the impact of the Universal Two-Child 
Policy? Therefore, more studies based on the change of fertility policy are needed. We try to analyze the epidemiologi-
cal characteristics and risk factors of obstetric infection before and after the Universal Two-Child Policy, with a view to 
providing reference for the prevention and control of obstetric infection in regions after the change of fertility policy, 
and also hope to make corresponding contributions to the solution of the above problems through relevant studies.

Methods: The subjects of the survey were 268,311 pregnant women from Hebei Province Maternal Near Miss 
Surveillance System (HBMNMSS) of Hebei Women and Children’s Health Center from January 1, 2013 to December 
31, 2017. We analyzed the region, time and population distribution characteristics of obstetric infection, compared 
the epidemiological factors of obstetric infection before and after the Universal Two-Child Policy, and analyzed the 
relevant risk factors of obstetric infection.

Results: The incidence of obstetric infection increased nearly twice after the Universal Two-Child Policy. The inci-
dence of obstetric infection was highest in Chengde (1.9%), a city with a northward geographical distribution, 
Baoding (1.6%), Cangzhou (1.5%) followed; The higher the hospital grade, the higher the incidence; The incidence of 
obstetric infections in hospitals at all levels has increased; The age of onset before the Universal Two-Child Policy was 
(27.82 ± 5.047) years old, and the age after the Universal Two-Child Policy was (28.97 ± 4.880) years old; The incidence 
of obstetric infections is higher in winter. The rate of abortion-related infection (increased from 0.61 to 1.65%) and the 
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Background
Obstetric infection is a very common problem in obstet-
ric clinic, and it is also a difficult problem for many cli-
nicians. According to the latest GBD (Global Burden of 
Disease) data for 2017, there are nearly 21 million obstet-
ric infections worldwide [1]. Obstetric infections are also 
one of the major causes of maternal mortality, with puer-
peral sepsis caused by Streptococcus A alone responsible 
for more than 10% of maternal deaths worldwide, the 
incidence is higher in developing countries (29.99% in 
developing countries and 9.4% in developed countries) 
[2]. In a cohort study on the frequency of maternal infec-
tion in 52 countries, 6.8% of women with obstetric infec-
tions with severe complications died in hospital, with 
infection-related maternal deaths accounting for more 
than half of all deaths in hospital, and the proportion was 
higher in low-income countries [3]. Maternal infections 
can also lead to perinatal stroke, preeclampsia, stillbirth, 
and teratogenesis [4–6]. Obstetric infections can also 
aggravate existing conditions and prolong hospital stays, 
and studies have shown that obstetric infections continue 
to occur up to 6 weeks after delivery [7]. These make the 
limited medical resources under greater challenge.

According to the sixth census in 2010, China has a 
total of 139,538 million people [8], being one of the most 
populous countries in the world. Family Planning Policy 
is a basic state policy of China. China has implemented 
the Family Planning Policy since 1979, and this policy has 
prevented more than 400 million babies from being born. 
In 2016, with the opening of China’s Universal Two-Child 
Policy, China announced the end of its One-Child Policy 
for more than 40 years [9]. Hebei Province is the mid-
dle level of economic development in China. According 
to China’s 2010 census, Hebei Province has a population 
of 75,195,200 [10]. With the change of fertility policy, the 
rate of cesarean section, the incidence of critical diseases, 
sex ratio at birth and other fertility phenomena have 

changed [11]. The incidence of obstetric infections has 
also changed. This study conducted a large multi-neutral 
study on the epidemiological characteristics and risk fac-
tors of obstetric infection before and after the opening of 
Universal Two-Child Policy, which provides a basis for 
health decision makers and medical institutions in the 
prevention and control of obstetric infection.

Methods
The research object
This study is a multicenter cross-sectional study of clus-
ter random sampling. The survey subjects were pregnant 
women from the HBMNMSS in Hebei Women and Chil-
dren’s Health Center on January 1, 2013 and December 
31, 2017. Monitoring points follow the cluster sampling 
method. Hospitals with annual deliveries > 1000 cases 
were sampled at a ratio of 1:10, and 22 monitoring points 
(hospitals) in 15 counties (cities, districts) in Hebei Prov-
ince were included, including provincial and municipal 
hospitals 7 and 15 county-level hospitals. All hospital-
ized cases were recorded at each monitoring site. Each 
monitoring hospital adopts the "Maternal Case Survey 
Form" designed by the China Office of Maternal and 
Child Health Monitoring. Professionals were selected to 
be responsible for filling in the form and reporting. The 
quality control of the reported data was carried out regu-
larly through the provincial, municipal and county mater-
nal and child health network to avoid missing reporting. 
The statistics included the cases of pregnant women who 
were hospitalized. All cases were final-reviewed accord-
ing to the time of discharge, and cases with missing 
data, repeated reports, and obvious logical errors were 
excluded. The content of information collection includes 
previous pregnancy and childbirth, current childbirth, 
pregnancy comorbidities and complications, etc. This 
study was approved by ethics.

rate of pregnant women with high school education (increased from 0.35 to 0.74%) increased significantly. The results 
of multivariate Logistic regression analysis after the Universal Two-Child Policy showed that anemia (OR = 1.249, 
95%CI: 1.071–1.458), chronic hypertension (OR = 1.934, 95%CI: 1.375–2.722), mild preeclampsia (OR = 2.103, 95%CI: 
1.323–3.344) and severe preeclampsia (OR = 2.228, 95%CI: 1.703–2.916) were independent risk factors for obstetric 
infection. Gestational age ≥ 37 weeks was a protective factor.

Conclusion: After the Universal Two-Child Policy, the prevention and control of obstetric infections should be 
strengthened, especially for abortion-related infections and elderly maternal with obstetric complications and compli-
cation in high-grade hospitals in winter. Educational background is also one of the factors that should be considered 
in the prevention of obstetric sensation. Prolonging gestational age is helpful to reduce the incidence of obstetric 
infection.

Keywords: Puerperal infection, Epidemiology, Cross-sectional studys, Infection control, Only child, Family planning 
policy
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Obstetric infection is the infection that is diagnosed 
in the medical record according to the obstetric infec-
tion item designed in the "Maternal Case Survey Form", 
include abortion-related infections, uterine incision 
infections, urinary tract infections, upper respiratory 
tract infections, hrombotic phlebitis, other systemic 
infections/sepsis, puerperal infections.  Complications 
and complications of pregnancy include hypertensive 
disease, anemia, diabetes, kidney disease, liver disease, 
etc. Gravidity contains this pregnancy and parity does 
not. Age ≥ 35 years is defined as an elderly women. The 
regional, temporal and population distribution character-
istics of obstetric infection were analyzed to compare the 
changes in the incidence of obstetric infection before and 
after the Universal Two-Child Policy, and the related risk 
factors of obstetric infection were analyzed.

Statistical analysis
A cross-sectional study was conducted on obstetric 
infection and related risk factors in Hebei Province. The 
sociodemographic and obstetric characteristics of preg-
nant women before and after the policy were analyzed. 
SPSS26.0 software was used to analyze the data. The 
enumeration data were expressed in terms of population 
and composition ratio, and the composition ratio and 
incidence rate were compared between groups using χ2 
test. Multivariate logistic regression analysis was used to 
analyze the risk factors of obstetric infection, and P < 0.05 
was considered statistically significant.

Results
General demographic characteristics
From January 1, 2013 to December 31, 2017, 22 moni-
toring hospitals in Hebei Province reported a total of 
289,895 cases of pregnant women admitted to the hos-
pital. A total of 21,584 cases with missing data, dupli-
cate reports, and obvious logical errors were excluded, 
and 268,311 cases were finally included in the statistical 
analysis, of which 1240 cases were diagnosed as obstetric 
infections, with a total incidence of 0.46% (1240/268,311). 
The cesarean section rate at the monitoring sites was 
51.1%, the vaginal delivery rate was 47%, and the abor-
tion rate was 1.9%. There were 149,217 cases of delivery 
before the Universal Two-Child Policy, and 497 cases 
were diagnosed with obstetric infection, with an inci-
dence rate of 0.33% (497/149,217). There were 119,094 
cases of delivery after the Universal Two-Child Policy, 
and 743 cases were diagnosed with obstetric infection, 
with an incidence rate of 0.62% (743/119,094). The demo-
graphic characteristics and obstetric characteristics of 
pregnant women before and after the Universal Two-
Child Policy are shown in Table 1.

Comparison of obstetric infection prevalence 
before and after the Universal Two‑Child Policy
As shown in Table 2, the incidence of obstetric infection 
in all age groups after the Universal Two-Child Policy is 
higher than that before the Universal Two-Child Policy. 
The incidence of obstetric infections in the group with 
pregnancy complications and complications changed sig-
nificantly before and after the two-child policy: chronic 
hypertension (increased from 1.03 to 3.46%, more than 
3 times) and severe preeclampsia (from 1.42% increased 
to 3.33%, an increase of nearly 2.5 times). Parity ≥ 1 
obstetric infection increased nearly 2 times (from 0.33 
to 0.61%), and Caesarean section with 0 increased more 
than 3 times (from 0.30 to 1.09%). According to the ges-
tational week group, the incidence of obstetrical infection 
increased more than twice in the ≤ 27 week group (from 
0.76 to 1.80%). Before and after the comprehensive two-
child policy, the gestational weeks with high incidence 
rates were both 28–32  weeks group. Grouped by deliv-
ery method, it was found that abortion-related infections 
(increased from 0.61 to 1.65%) had the largest increase, 
an increase of more than 2.7 times, and the incidence 
of abortion-related infection was high. The incidence of 
obstetric infection in winter (from 0.42 to 0.91%) was 
found to increase the most, more than twice as much as 
before, and the incidence of obstetric infection was the 
high in winter. Grouped by education level, it was found 
that the incidence of obstetric infections in high school 
education (increased from 0.35 to 0.74%) increased the 
most, more than 2 times.

Comparison of obstetric infection types before and after 
the Universal Two‑Child Policy
In the proportion of obstetric infections of various 
types, there was no significant change before and after 
the Universal Two-Child Policy. The proportion of 
abortion-related infection increased from 4.72 to 8.67%. 
The proportion of upper respiratory tract infection was 
higher before and after the Universal Two-Child Policy 
(66.34% and 59.21%, respectively). Followed by other 
systemic infections/sepsis (13.78%, 19.92%, respec-
tively). See Table 3.

Epidemiologic feature
Temporal distribution
After the Universal Two-Child Policy: 187 cases (0.61%) 
occurred in spring (March–May), 149 cases (0.50%) in 
summer (June–August), 158 cases (0.50%) in autumn 
(September–November), and 250 cases (0.91%) in win-
ters (December–February).  There was statistical sig-
nificance in the incidence between seasons (χ2 = 50.319, 
P < 0.01), and the incidence in winter was higher than that 
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in other seasons. The overall trend before the Universal 
Two-Child Policy is similar to the above, but the overall 
incidence rate is significantly lower. As shown in Fig. 1f.

Regional distribution
The incidence of obstetric infections among pregnant 
women in different areas of Hebei Province is shown in 

Fig.  2. After the Universal Two-Child Policy, the inci-
dence of obstetric infection in Chengde (1.9%) was the 
highest, followed by Baoding (1.6%) and Cangzhou 
(1.5%). The incidence of obstetric infection in Zhangji-
akou, Qinhuangdao, Hengshui and Handan was low 
(all 0.1%). There was significant difference in the inci-
dence of obstetric infection among different regions 

Table 1 Demographic and obstetric characteristics of pregnant women before and after the Universal Two-Child Policy

The data outside the bracket is the number of people, and the data inside the bracket is the constituent ratio (%); there are 7 cases missing in the obstetric infection 
group and 1533 cases missing in the non obstetric infection group

Demographic and obstetric characteristics 2013–2015
 (n = 149,217)

2016–2017
 (n = 119,094)

χ2 P

Age group (years) 3927.778  < 0.01

 < 20 2265 (1.52) 1310 (1.10)

 20– 34,289 (22.98) 17,999 (15.11)

 25– 69,322 (46.46) 54,919 (46.12)

 30– 31,442 (21.07) 30,761 (25.83)

 35– 9704 (6.50) 12,032 (10.10)

 ≥ 40 2195 (1.47) 2073 (1.74)

Pregnancy complications 1440.260  < 0.01

 Anemia 22,412 (70.84) 47,337 (79.35)

 Diabetes 3717 (11.75) 6626 (11.11)

 Nephropathy 358 (1.13) 401 (0.67)

 Hepatopathy 446 (1.41) 693 (1.16)

 Chronic hypertension 780 (2.47) 1186 (1.99)

 Mild preeclampsia 1116 (3.53) 947 (1.59)

 Severe preeclampsia 2810 (8.88) 2464 (4.13)

Parity 418.597  < 0.01

 < 1 83,318 (55.84) 51,522 (43.26)

 ≥ 1 65,899 (44.16) 67,572 (56.74)

History of cesarean section  (Times) 2905.329  < 0.01

 0 122,326 (81.98) 87,390 (73.38)

 ≥ 1 26,891 (18.02) 31,794 (26.62)

Frequency of pregnancy  (Times) 3557.308  < 0.01

 1 68,570 (45.95) 41,158 (34.56)

 > 1 80,647 (54.05) 77,936 (65.44)

Gestational weeks  (weeks) 59.211  < 0.01

 ≤ 27 3662 (2.45) 3175 (2.67)

 28– 1871 (1.25) 1560 (1.31)

 33– 6626 (4.44) 5931 (4.98)

 ≥ 37 137,058 (91.85) 108,428 (91.04)

Delivery mode 31.385  < 0.01

 Vaginal delivery 69,380 (46.50) 56,665 (47.58)

 Cesarean section 76,863 (51.51) 60,127 (50.49)

 Abortion 2974 (1.99) 2302 (1.93)

Education grade 2619.692  < 0.01

 Primary school and below 43,287 (29.01) 45,150 (37.91)

 Middle school 46,503 (31.16) 35,247 (29.60)

 College and above 59,427 (39.83) 38,697 (32.49)
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Table 2 Comparison of prevalence of obstetric infection before and after Universal Two-Child Policy

n1 is the number of obstetric infections in this group and n2 is the total number of people in this group

Demographic characteristics Obstetric infection rate 
2013–2015
n1/n2 (%)

Obstetric infection rate 
2016–2017
n1/n2 (%)

χ2 P

Age group (years) 102.256  < 0.01

 < 20 0.31 0.69

 20– 0.37 0.62

 25– 0.29 0.58

 30– 0.38 0.65

 35– 0.31 0.72

 ≥ 40 0.59 0.82

Pregnancy complications 23.019  < 0.01

 Anemia 0.51 0.65

 Diabetes 1.02 1.01

 Nephropathy 1.68 2.24

 Hepatopathy 1.12 1.01

 Chronic hypertension 1.03 3.46

 Mild preeclampsia 1.16 2.01

 Severe preeclampsia 1.42 3.33

Parity 102.287  < 0.01

 < 1 0.33 0.59

 ≥ 1 0.33 0.61

History of cesarean section 482.601  < 0.01

 0 0.30 1.09

 ≥ 1 0.49 0.79

Frequency of pregnancy 97.872  < 0.01

 1 0.30 0.36

 > 1 0.56 0.62

Gestational weeks 96.539  < 0.01

 ≤ 27 0.76 1.80

 28- 1.39 2.31

 33- 0.89 1.67

 ≥ 37 0.28 0.48

Delivery mode 107.480  < 0.01

 Vaginal delivery 0.18 0.35

 Cesarean section 0.46 0.80

 Abortion 0.61 1.65

Season 167.570  < 0.01

 Spring 0.30 0.61

 Summer 0.25 0.50

 Autumn 0.25 0.50

 Winter 0.42 0.91

Hospital-level 79.773  < 0.01

 Primary hospital 0.11 0.34

 Secondary hospital 0.17 0.31

 Tertiary hospital 1.02 1.54

Education grade 105.937  < 0.01

 Primary school and below 0.32 0.50

 Middle school 0.35 0.74

 College and above 0.32 0.58
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(χ2 = 623.060, P < 0.01). Compared with before univer-
sal two-child policy, the cities with high incidence of 
obstetric infection increased Cangzhou.

After the Universal Two-Child Policy, the incidence of 
obstetric infection at provincial and municipal level (0.77%) 
was significantly higher than that at county and township 
level (0.45%), and the difference was statistically significant 
(χ2 = 48.484, P < 0.01). The incidence of obstetric infection 
was 0.34% in primary hospital, 0.31% in secondary hospi-
tal and 1.54% in tertiary hospital, and there was significant 
difference in the incidence of obstetric infection in different 
levels of hospitals (χ2 = 541.558, P < 0.01). This was similar to 
the distribution of obstetric infection in hospitals at all lev-
els before the Universal Two-Child Policy, but the obstetric 
infection rate in hospitals at all levels showed an upward 
trend after the Universal Two-Child Policy. See Fig. 1g.

Age distribution and other corresponding distribution
Age distribution: Among the 268,311 pregnant women 
included in the analysis, the childbearing age before the 
Universal Two-Child Policy was (27.64 ± 4.518) years old, 
and the onset age of obstetric infection was (27.82 ± 5.047) 
years old. According to age group, the highest incidence 
was found in ≥ 40  years old group (0.59%), and the dif-
ference between age groups was statistically significant 
(χ2 = 47.837, P < 0.01). After the Universal Two-Child Pol-
icy, the childbearing age was (28.75 ± 4.547) years old, and 
the onset age of obstetric infection was (28.97 ± 4.880) 
years old. After grouping by age, the higher incidence was 
found in ≥ 40 years old group (0.82%), 35 ≤ age < 40 years 
old (0.72%), and 20  years old (0.69%). There was sig-
nificant difference between the age groups (χ2 = 24.195, 
P < 0.01). As shown in Fig. 1a. Other corresponding distri-
bution were shown in Fig. 1b, c, d, e, h.

Multivariate logistic regression analysis of obstetric 
infection before and after the Universal Two‑Child Policy
Various risk factors are associated with the incidence of 
obstetric infection, including anemia, diabetes [12], age 
[13], number of prenatal visits [14], preeclampsia [15], 
and history of cesarean section [16, 17]. Since season 
has a great relationship with influenza, and our study 
included upper respiratory tract infection associated 
with seasonal influenza, so we included season as one 
of the dependent variables affecting obstetric infection 
[18]. Caused factors for sepsis include diabetes, cardio-
vascular disease, eclampsia [19], location of delivery, 
malnutrition, first delivery, anemia, prolonged delivery 
time, cesarean section, and prenatal check-up times 
[20]. The incidence of obstetric complications varies 
with the level of hospital. Therefore, we used obstetric 
infection as the dependent variable, and factors such as 
anemia, diabetes, age, season, hospital level and num-
ber of prenatal visits as independent variables.  The 
related assignments are shown in Table 4. Multivariate 
logistic regression analysis before the Universal Two-
Child Policy showed that anemia, diabetes, age, cesar-
ean section delivery, season, level of delivery hospital, 
and the city where pregnant women live affected the 
incidence of obstetric infections. The multivariate logis-
tic regression analysis after the Universal Two-Child 
Policy showed that anemia, chronic hypertension, mild 
preeclampsia and severe preeclampsia were independ-
ent risk factors for obstetric infection, and age, cesar-
ean delivery, season, hospital level and city location 
affected the occurrence of obstetric infection to a cer-
tain extent. Compared with the subjects ≥ 37 weeks, the 
subjects ≤ 27 weeks were at a higher risk from obstetric 
infection (HR: 2.805; 95% CI:1.334–5.889). As shown in 
Fig. 3.

Table 3 Comparison of obstetric infection types before and after the Universal Two-Child Policy

The data outside the bracket is the number of people, and the data inside the bracket is the constituent ratio (%)

This part counts the types of obstetric infections, and some pregnant women have co-infections, these pregnant women will be counted again
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Fig. 1 The incidence and related trends of obstetric infections in each group before and after the Universal Two-Child Policy. a The incidence 
of obstetric infections before and after the Universal Two-Child Policy by age group; b The incidence of obstetric infections before and after the 
Universal Two-Child Policy by gestational weeks group; c The incidence of obstetric infections before and after the Universal Two-Child Policy 
grouped by pregnancy complications; d The incidence of obstetric infections before and after the Universal Two-Child Policy grouped by mode of 
delivery; e The incidence of obstetric infections before and after the Universal Two-Child Policy grouped by parity, history of cesarean section, and 
frequency of pregnancy, respectively; f The incidence of obstetric infections before and after the Universal Two-Child Policy grouped by season; 
g The incidence of obstetric infections before and after the Universal Two-Child Policy grouped by hospital-level; h The incidence of obstetric 
infections before and after the Universal Two-Child Policy, grouped by the education grade of pregnant women
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Discussion
Hebei Province, located in North China, is one of the 
most populous provinces. At present, there is no multi-
center large-scale research on the epidemiological study 
of obstetric infection diseases in North China. We ret-
rospective analyzed the data of 268,311 women hospi-
talized in Hebei Province in the past 5 years to explore 
the epidemiological characteristics and risk factors of 
obstetric infection before and after reproductive policy 
changes. This study provides information on obstetric 
infections in the region before and after the full two-child 
policy, and can be used as a useful resource for research 
on the prevention and control of obstetric infections after 
changes in the fertility policy.

After the Universal Two‑Child Policy, the incidence 
of obstetric infections increased, and abortion‑related 
infections increased significantly. Educational background 
is also one of the influencing factors for obstetric 
infections after the two‑child policy
The incidence of obstetric infections before and after 
the Universal Two-Child Policy was 0.33% and 0.62% 

respectively. In the era of the One-Child Policy, elec-
tive caesarean section is a common method of delivery 
due to various reasons [21]. At that time, various health 
policies in China were aimed at reducing the C-section 
rate, including a brief period in 2015–2016 that rewarded 
low C-section rates [22]. Relevant studies show that after 
the Universal Two-Child Policy, the average monthly 
caesarean delivery rate of postpartum women in China 
increased from 39.7 to 40.9%, an increase of 1.2 percent-
age points, while the average caesarean delivery rate 
of first-time mothers decreased from 39.6 to 36.6%, a 
decrease of 3.0 percentage points [23]. In a study of 7046 
Chinese pregnant women, it was found that cesarean sec-
tion was associated with an increased incidence of puer-
perium infection compared with forceps assisted delivery 
[24]. A systematic review and meta-analysis found that 
only cesarean section was positively correlated with 
postpartum infection [25]. Therefore, operations that 
do not indicate cesarean section should be avoided. In 
addition, due to the change of fertility policy, more and 
more people choose to have a second child, which may 
eventually encourage primipara to have vaginal delivery 

Fig. 2 Distribution of obstetric infection areas before and after the Universal Two-Child Policy. The data filled in the white box and the gray box are 
the obstetric infection rate of each city before and after the Universal Two-Child Policy, respectively
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instead of elective caesarean delivery in order to have 
another child in the future [26]. Meghan A Bohren et al.’s 
research shows that Labour accompanys has a signifi-
cant effect on maternal health during and after delivery, 
especially in areas with limited medical resources [27]. 
Therefore, increasing the delivery company may have 
a positive effect on reducing the incidence of obstet-
ric infection. The abortion-related infections increased 
significantly, increasing to more than 2.7 times of those 
before the Universal Two-Child Policy. The incidence of 
abortion-related infection before and after the Univer-
sal Two-Child Policy was 0.61% and 1.65%, respectively, 
and the worldwide abortion-related infection rate was 
0.1–4.7% [28]. The incidence of obstetric infection before 
and after the Universal Two-Child Policy was lower than 
the world average level of abortion-related infection rate, 
but the latter increased by 2.7 compared with the former. 
After the change of the fertility policy, the elderly preg-
nant are the main fertility forces. Although the Univer-
sal Two-Child Policy has greatly reduced the abortion 
rate of unapproved pregnancies, the early abortion rate 
of the older pregnant is higher [29]. Some studies suggest 
that infection is one of the complications associated with 
abortion [30]. This may be the related reason for the high 
incidence of abortion-related infections after the Univer-
sal Two-Child Policy. The obstetric infection rate of those 
with a high school education increased significantly (0.35 

to 0.74%), which was more than twice the number before 
the Universal Two-Child Policy. In a study by Kerne-
Goldberger et al., on the effect of education level on the 
incidence of obstetric complications, it was found that 
the incidence of obstetric infections, hysterectomy, uter-
ine weakness, blood transfusion, surgical injury, arterial 
ligation, wound complications and intestinal obstruc-
tion were higher among pregnant women with primary 
and high school education. They proposed that one of the 
ways to reduce adverse obstetric consequences should 
be to increase patient consultation and improve patients’ 
health literacy [31]. Therefore, the educational back-
ground of patients is also one of the issues that doctors 
should consider in preventing obstetric infection after 
the change of fertility policy.

There are seasonal differences in the incidence 
of obstetric infections. The incidence of obstetric 
infections before and after the Universal Two‑Child Policy 
is consistent with the highest in winter (0.42% and 0.91% 
before and after the Universal Two‑Child Policy), 
and the incidence in other seasons is relatively stable (The 
Universal Two‑Child Policy fluctuated between 0.25–0.30% 
and 0.50–0.51%, respectively)
The reasons for this analysis are as follows: in China, 
pregnant women give birth more often in winter 
[32], and winter is also the epidemic season of upper 

Table 4 Multi-factor logistic regression analysis assignment table of factors affecting obstetric infection before and after the Universal 
Two-Child Policy

Project Assignment

Pregnancy complications

 Anemia Yes = 1 No = 0

 Diabetes Yes = 1 No = 0

 Nephropathy Yes = 1 No = 0

 Hepatopathy Yes = 1 No = 0

 Chronic hypertension Yes = 1 No = 0

 Mild preeclampsia Yes = 1 No = 0

 Severe preeclampsia Yes = 1 No = 0

Parity  > 1 = 1 1 = 0

History of cesarean section  ≥ 1 = 1 0 = 0

Frequency of pregnancy  ≥ 1 = 1  < 1 = 0

Multiple pregnancy Yes = 1 No = 0

Gestational weeks  ≥ 37 = 0  ≤ 27 = 1 28− = 2 33− = 3

Age group  25−= 0  < 20 = 1  20− = 2 30– = 3, 35 ≥ 4

Number of prenatal checkups  ≥ 8 = 0  < 8 = 1

Delivery mode Vaginal delivery = 0 Cesarean section = 1 Abortion = 2

Season winter = 0 Spring = 1 Summer = 2, Autumn = 3

Hospital-level Tertiary Hospital = 0 Primary Hospital = 1 Secondary Hospital = 2

City Chengde = 0 Baoding = 1 Cangzhou = 2, Other cities = 3

Education grade College and above = 0 Middle school = 1 Primary school and below = 2
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Fig. 3 Multivariate logistic regression analysis of obstetric infection before and after Universal Two-Child Policy Hebei Province. Taking obstetric 
infection as the dependent variable, assignment: obstetric infection = 1, non-obstetric infection = 0. Among the independent variables, we use the 
independent variable assigned a value of 0 in Table 4 as the control group.
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respiratory tract infection (especially influenza) [33], so 
the two are correlated. Moreover, studies have shown 
that pregnancy is believed to regulate the immune system 
to tolerate fetal growth, which, together with the physio-
logical changes of pregnancy, increases the susceptibility 

to certain infectious diseases and also increases the mor-
tality of influenza [34]. On the other hand, pressure can 
lead to decreased immunity [35, 36] and a high incidence 
of upper respiratory tract infection [37, 38]. In today’s 
China, pregnant women who are pregnant with a second 

Fig. 3 continued
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child are under great pressure both in their families and 
in the workplace. In view of the high incidence of upper 
respiratory tract infections in pregnant women in win-
ter, influenza vaccination for all pregnant women during 
influenza season can be recommended by the Advisory 
Committee on Immunization Practices in the United 
States [39], which can protect not only pregnant women 
but also the fetus. Newborns are protected in the first 
few months of life because the anti-influenza immuno-
globulin produced by the mother can be transferred to 
the newborn through breast milk [40, 41]. However, live 
attenuated vaccine is not recommended for pregnant 
women [42]. In addition, studies have shown that after 
influenza vaccination during pregnancy, the risk of sev-
eral adverse perinatal outcomes (such as premature deliv-
ery, below-gestational birth rate, intrauterine fetal death, 
etc.) is reduced [43]. The CDC, ACIP, and ACOG also 
recommend that all pregnant women receive an inac-
tivated influenza vaccine. It can be given at all stages of 
pregnancy, before and during flu season. The vaccine has 
a good safety profile and no studies have shown an asso-
ciation with any adverse pregnancy outcomes [44]. The 
reality is that the vaccination rate of pregnant women is 
still very low in various countries in the world [45].

The areas with high incidence of obstetric infections 
before the Universal Two‑Child Policy were mainly 
concentrated in Chengde (0.80%) and Baoding (0.60%). 
After the Universal Two‑Child Policy, these cities are 
mainly concentrated in Chengde (1.90%), Baoding (1.60%) 
and Cangzhou (1.50%)
There is some heterogeneity among cities in Hebei 
Province, which means that the incidence of obstetric 
infection is different in some areas. Cangzhou is a pet-
rochemical base in Hebei Province, where pollution is 
relatively serious, and there is a stable negative correla-
tion between environmental pollution exposure and 
adverse pregnancy outcomes [46]. These pollution may 
have a relatively large impact on the increase of elderly 
maternal after the two-child policy. According to statis-
tics, the number of births in Baoding in 2016 increased 
by 16,732 compared with the previous year, among which 
the number of one-child increased by 631, accounting for 
3.78% of the total increase in births. The number of sec-
ond children increased by 14,696, accounting for 87.83%; 
The number of multiple children increased by 1405, 
accounting for 8.39%. In 2017, the proportion of one 
child decreased, while the proportion of second, third 
or above children increased, and the number of second-
child births exceeded that of one-child births for the first 
time. On the other hand, after the Universal Two-Child 
Policy, the second-child pregnant women are mainly 
elderly women born in the 70s and 80s with high risk 

[47]. These may be one of the reasons why Baoding has 
become a high-incidence city after the two-child policy 
[48]. Chengde is located in the northeast of Hebei Prov-
ince, the climate is cold, upper respiratory tract infection 
(especially influenza) in the cold season, which makes 
Chengde become a high incidence of upper respiratory 
tract infection area. The upper respiratory tract infection 
accounted for a large proportion of obstetric infections in 
our statistics, which may affect the incidence of obstetric 
infections before and after the change of fertility policy in 
Chengde. In response to these changes, birth rates must 
be monitored locally so that the capacity of maternal and 
child health services can be increased as needed, thereby 
reducing the incidence of obstetric infections.

The incidence of obstetric infections in hospitals 
of different levels was different before and after 
the Universal Two‑Child Policy
The incidence of obstetric infection in provincial and 
municipal hospitals (0.77%) was significantly higher than 
that in county and township hospitals (0.45%), and the 
higher the hospital grade of childbirth, the higher the 
incidence of obstetric infection (Tertiary Hospital > Sec-
ondary Hospital > Primary Hospital). This is consistent 
with the findings of Katy et al. [49]. In general, there are 
significant differences in economic, cultural and educa-
tional development between urban and rural areas due 
to the uneven development rate of urban and rural areas 
in China. Cities are more developed than rural areas. 
As a result, the level of antenatal care and awareness of 
pregnancy-related care for women in urban areas may be 
higher than in rural areas. Compared with first-level hos-
pitals, third-level hospitals have more advanced medical 
facilities and better medical technology, so they can pro-
vide patients with better standardized pregnancy man-
agement. However, this study found that the incidence 
of obstetric infection in provincial and municipal hos-
pitals was higher than that in county and township hos-
pitals. The higher the grade, the higher the incidence of 
obstetric infection. May be in recent years, the Chinese 
government to strengthen the management of severe 
complications of maternal, and require women with 
obstetric complications in tertiary hospital childbirth, 
so the higher the level of our country of the more criti-
cal maternal hospital, the incidence of obstetric infec-
tion relative to the higher, which may overestimate the 
crowd the incidence of obstetric infection in the high 
level hospital. A survey on the incidence of obstetric 
complications in the United States also found that the 
incidence was 5 times higher in high-grade hospitals than 
in low-grade hospitals [50]. There is also some evidence 
that hospital factors (such as teaching status, hospital 
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geographical location, hospital level, etc.) can influence 
postpartum outcomes [51, 52]. Therefore, it is necessary 
to implement hierarchical management for high-risk 
groups and increase professional antenatal and intrapar-
tum care, which are necessary conditions to ensure the 
successful implementation of the Universal Two-Child 
Policy, improve maternal and perinatal outcomes and 
reduce the incidence of obstetric infections.

Our study on the age at onset of obstetric infections found 
a surge in advanced maternal age, an increase in the mean 
age at onset, and an increase in the incidence of all age 
groups
According to statistics, there is an increase in the num-
ber of elderly maternal in the world, and the annual 
increase is more than 1 million to 10 million people with 
many pregnancy complications and high risk [53]. After 
the change of China’s fertility policy, there are 90 million 
women of childbearing age. It is estimated that 60% of 
women are over 35 years old and 50% are over 40 years 
old [54]. Statistics show that over the past three years, the 
number of women aged 20 to 29—the typical age range of 
primipara—has fallen by 3.0% from 169 million between 
January 2014 and June 2015 to 164 million between July 
2015 and December 2016. However, in the same period, 
the percentage of women aged 25–34 (the typical range 
of postparturients) increased from 166 to 172 million, 
an increase of 3.6% [23]. This study showed that the pro-
portion of elderly maternal over 35  years old increased 
from 7.97 to 11.84%. The age of onset before and after 
the Universal Two-Child Policy was (27.82 ± 5.047) 
years, and (28.97 ± 4.880) years. Before the Universal 
Two-Child Policy, the age group with high incidence 
of obstetric infection was ≥ 40  years old (0.59%), after 
the Universal Two-Child Policy, the age group with 
high incidence of obstetric infection was ≥ 40  years old 
(0.82%), 35 ≤ age < 40  years old (0.72%). After the Uni-
versal Two-Child Policy, the incidence of obstetric infec-
tions in all ages was higher than before the Universal 
Two-Child Policy. After the Universal Two-Child Policy, 
the newly increased age group with high incidence is 
35 ≤ age < 40 years old, which is related to the significant 
increase in the proportion of pregnant women aged 35 
and above after the policy [55]. Some obstetric infections 
are positively correlated with age [56, 57]. In the study 
of Sheen et al., it was found that the incidence of throm-
bophlebitis was higher in elderly maternal [58]. Older 
pregnant women are more likely to develop embryo mal-
formations, so amniocentesis/chorionic sampling is more 
likely to be performed, and these two procedures are con-
sidered to be high risk factors for abortion-related infec-
tions [59]. Older women more difficult pregnancy, so 
make use of assisted reproductive technology pregnancy 

[60, 61], although an Australian study has shown that 
assisted reproductive technology is [62] less likely to help 
older pregnant women with the corresponding risk of 
obstetric complications than those who conceive natu-
rally, it is undoubtedly an innovative operation that may 
increase the incidence of obstetric infection. With the 
change of the policy, the number of postpartum women 
nationwide exceeded the number of primiparas, that is, 
the increase in the birth rate was mainly driven by post-
partum women who were previously restricted by the 
One-Child Policy [23]. This leads us to a possible conclu-
sion that the older pregnant women and those who have 
delivered are more likely to be inspired by the policy to 
get pregnant, and these pregnant women should receive 
more attention from the society in the era of the "Univer-
sal Two-Child Policy".

Multivariate logistic regression analysis of the results 
of this study
After the Universal Two-Child Policy, anemia, chronic 
hypertension, mild preeclampsia, severe preeclamp-
sia, cesarean delivery, season, hospital level, and the city 
where the hospital is, to a certain extent, affect the occur-
rence of obstetric infections. Prolongation of gestational 
age is helpful to reduce the incidence of obstetric infec-
tion. Compared with the risk factors before the Univer-
sal Two-Child Policy, the risk factors associated with 
hypertensive diseases during pregnancy were increased. 
Studies have shown that the incidence of hypertensive 
during pregnancy in older women is increased, such as 
preeclampsia, which is most common in women aged 
45–54  years [58]. Other studies have shown that with 
the increase in the number of pregnancies, hypertensive 
diseases during pregnancy increase [60, 63]. Ives, Chris-
topher et  al. showed that high levels of sFLT-1 (soluble 
FMS-like tyrosine kinase-1) and sEng (soluble internal 
thrombin) in patients with hypertension during preg-
nancy lead to abnormal immune function [64]. These 
findings are related to the independent risk factors for 
obstetric infections found in this study after the Univer-
sal Two-Child Policy was opened.

Limitations of this study
This study was a cross-sectional retrospective investiga-
tion, and the relationship between the observed factors 
and obstetric infection still needs long-term longitudinal 
observation and related prospective studies, so as to have 
a more comprehensive understanding of the risk factors 
of obstetric infection. The survey data mainly recorded 
the information of pregnant and parturients during their 
hospitalization in obstetrics and gynecology department, 
and did not include outpatients, patients who visited other 
departments and patients who were not hospitalized. In 
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this study, we only specialized hospitals were selected, 
excluding general hospitals, there may be admission rate 
bias. These aspects need to be further improved. But con-
sider this study for 5 consecutive years of multicenter 
cross-sectional retrospective investigation, involving 22 
hospitals in Hebei province, wide coverage, sample size is 
larger, with the crowd, the district representative, hospital 
level, and by repeated check and clean up the questionnaire 
data, authenticity and reliability of the result still can to a 
certain extent, reflect the policy change before and after the 
prevalence of obstetric infection, it has reference value.

Conclusion
The impact of policy is a combination of many social fac-
tors (socioeconomic status, overall medical status). After 
the implementation of the Two-Child Policy, the inci-
dence of obstetric infection increased significantly. There 
are many related factors involved in obstetric infection, 
and personalized measures should be taken in different 
regions to strengthen the popularization of knowledge 
about obstetric infection among women of childbear-
ing age in prenatal, peripartum and postpartum, and to 
strengthen the monitoring of high-risk groups. Hospitals 
should also strengthen multidisciplinary management, 
effectively do a good job of obstetric infection preven-
tion, diagnosis, treatment and prognosis management. 
Identify meaningful risk points and develop preventive 
measures to ensure the safety of mother and child.

Abbreviations
GBD: Global disease burden; sFlt-1: Fms soluble tyrosine kinase-1; sEng: Solu-
ble intrathrombin; HBMNMSS: Hebei Province Maternal Near Miss Surveillance 
System.

Acknowledgements
Thank you to the staff of Hebei Women and Children’s Health Center for data 
collection.

Author contributions
HY and CZ conducted data screening and quality evaluation. LW helped 
design study. LW and LC made contributions to the revision of the paper. ZS, 
FL, and SW contributed to the statistics. SF and YJ did a lot of data collection 
work. ENTM made important contributions to English polishing. All authors 
revised, read and approved the final manuscript.

Availability of data and materials
The datasets generated and/or analyzed during the current study are not 
publicly available due our research center policy, used under agreement for 
the current study, but are available from the corresponding author on reason-
able request.

Declarations

Ethics approval and consent to participate
This study was approved by the ethics committee of Hebei Women and 
Children’s Health Center. The written informed consent was obtained from all 
participants. In addition, all methods were performed in accordance with the 
Declaration of Helsinki.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interest.

Author details
1 Department of Obstetrics and Gynecology, Hebei General Hospital, 
Shijiazhuang 050051, China. 2 Graduate School of Hebei Medical University, 
Shijiazhuang 050071, China. 3 Department of Obstetrics and Gynecology, The 
Fifth Affiliated Hospital of Sun Yat-Sen University, No. 52 Meihua East Road, 
Zhuhai 519000, Guangdong, China. 4 Hebei Women and Children’s Health 
Center, Shijiazhuang 050000, China. 5 Graduate School of North China Univer-
sity of Technology, Tangshan 063000, China. 

Received: 20 January 2022   Accepted: 30 August 2022

References
 1. Gbd RFC. Global burden of 87 risk factors in 204 countries and territories, 

1990–2019: a systematic analysis f or the Global Burden of Disease Study 
2019. Lancet. 2020;396(10258):1223–49.

 2. Li XF, Fortney JA, Kotelchuck M, Glover LH. The postpartum period: the 
key to maternal mortality. Int J Gynaecol Obstet. 1996;54(1):1–10.

 3. WHO Global Maternal Sepsis Study (GLOSS) Research Group. Frequency 
and management of maternal infection in health facilities in 52 countries 
(GLOSS): a 1-week inception cohort study. Lancet Glob Health. 2020; 8(5): 
e661-e671.

 4. Leffert LR, Clancy CR, Bateman BT, Bryant AS, Kuklina EV. Hypertensive 
disorders and pregnancy-related stroke: frequency, trends, risk factors, 
and outcomes. Obstetr Gynecol. 2015;125(1):124–31.

 5. Ros HS, Lichtenstein P, Bellocco R, Petersson G, Cnattingius S. Pulmonary 
embolism and stroke in relation to pregnancy: how can high-risk women 
be identified? Am J Obstet Gynecol. 2002;186(2):198–203.

 6. Wou K, Ouellet MP, Chen MF, Brown RN. Comparison of the aetiology of 
stillbirth over five decades in a single centre: a retrospective study. BMJ 
Open. 2014;4(6): e004635.

 7. Høj L, da Silva D, Hedegaard K, Sandström A, Aaby P. Maternal mortality: 
only 42 days? BJOG. 2003;110(11):995–1000.

 8. Tabulation on the 2010 Population Census of the People’Republic of 
China. http:// www. stats. gov. cn/ engli sh/ Stati stica ldata/ Censu sData/ rkpc2 
010/ index ch. htm. Accessed 30 Dec 2019.

 9. Hesketh T, Zhou X, Wang Y. The end of the one-child policy. JAMA. 
2015;314(24):2619–20.

 10. Tabulation on the 2010 Population Census of the People’ Republic of 
China. http:// www. stats. gov. cn/ engli sh/ Stati stica ldata/ Censu sData/ rkpc2 
010/ index ch. htm. Accessed 30 Dec 2019.

 11. Liu J, Zhou Z. Mothers’ subjective well-being after having a second child 
in current China: a case study of Xi’an City. Int J Environ Res Public Health. 
2019. https:// doi. org/ 10. 3390/ ijerp h1620 3823.

 12. Song H, Hu K, Du X, Zhang J, Zhao S. Risk factors, changes in serum 
inflammatory factors, and clinical prevention and control measures for 
puerperal infection. J Clin Lab Anal. 2020;34(3): e230471.

 13. Bako B, Audu BM, Lawan ZM, Umar JB. Risk factors and microbial isolates 
of puerperal sepsis at the University of Maiduguri Teaching Hospital, Mai-
duguri, North-eastern Nigeria. Arch Gynecol Obstet. 2012;285(4):913–7.

 14. El-Mahally AA, Kharboush IF, Amer NH, Hussein M, Abdel Salam T, Youssef 
AA. Risk factors of puerperal sepsis in Alexandria. J Egypt Public Health 
Assoc. 2004;79(3–4):311–31.

 15. Virkus RA, Løkkegaard E, Lidegaard Ø, Langhoff-Roos J, Nielsen AK, Roth-
man KJ, Bergholt T. Risk factors for venous thromboembolism in 1.3 mil-
lion pregnancies: a nationwide prospective cohort. PLoS ONE. 2014;9(5): 
e96495.

 16. Ngonzi J, Bebell LM, Fajardo Y, Boatin AA, Siedner MJ, Bassett IV, Jacque-
myn Y. Incidence of postpartum infection, outcomes and associated risk 
factors at Mbarara regional referral hospital in Uganda. BMC Pregnancy 
Childbirth. 2018;18(1):270.

http://www.stats.gov.cn/english/Statisticaldata/CensusData/rkpc2010/indexch.htm
http://www.stats.gov.cn/english/Statisticaldata/CensusData/rkpc2010/indexch.htm
http://www.stats.gov.cn/english/Statisticaldata/CensusData/rkpc2010/indexch.htm
http://www.stats.gov.cn/english/Statisticaldata/CensusData/rkpc2010/indexch.htm
https://doi.org/10.3390/ijerph16203823


Page 15 of 16Yuan et al. BMC Infectious Diseases          (2022) 22:878  

 17. Dimitriu G. Clinical statistical study on puerperal sepsis risk factors. Rev 
Med Chir Soc Med Nat Iasi. 2010;114(1):195–8.

 18. Vousden N, Bunch K, Knight M, UKOSS Influenza Co-Investigators Group. 
Incidence, risk factors and impact of seasonal influenza in pregnancy: a 
national cohort study. PLoS ONE. 2021;16(1): e0244986.

 19. Al-Ostad G, Kezouh A, Spence AR, Abenhaim HA. Incidence and risk fac-
tors of sepsis mortality in labor, delivery and after birth: population-based 
study in the USA. J Obstet Gynaecol Res. 2015;41(8):1201–6.

 20. Maharaj D. Puerperal pyrexia: a review. Part I. Obstetr Gynecol Surv. 
2007;62(6):393–9.

 21. Feng XL, Wang Y, An L, Ronsmans C. Cesarean section in the Peo-
ple’s Republic of China: current perspectives. Int J Womens Health. 
2014;6:59–74.

 22. National Health and Family Planning Commission. The name list of baby 
friendly hospitals in China. 2015. http:// www. nhc. gov. cn/ fys/ s7906/ 
201511/ e5650 712db cd449 e9d2e 01129 a698b 9c. shtml.

 23. Li HT, Xue M, Hellerstein S, Cai Y, Gao Y, Zhang Y, Qiao J, Blustein J, Liu JM. 
Association of China’s universal two child policy with changes in births 
and birth related health factors: national, descriptive comparative study. 
BMJ (Clinical research ed). 2019;366: l4680.

 24. Liu X, Landon MB, Cheng W, Chen Y. A comparison of maternal and neo-
natal outcomes with forceps delivery versus cesarean delivery. J Matern 
Fetal Neonat Med. 2020;33(2):307–13.

 25. Mascarello KC, Horta BL, Silveira MF. Maternal complications and cesarean 
section without indication: systematic review and meta-analysis. Rev 
Saude Publica. 2017;51:105.

 26. Zhao J, Shan N, Yang X, Li Q, Xia Y, Zhang H, Qi H. Effect of second child 
intent on delivery mode after Chinese two child policy implementation: 
a cross sectional and prospective observational study of nulliparous 
women in Chongqing. BMJ Open. 2017;7(12): e018823.

 27. Bohren MA, Berger BO, Munthe-Kaas H, Tunçalp Ö. Perceptions and 
experiences of labour companionship: a qualitative evidence synthesis. 
Cochrane Database Syst Rev. 2019;3: CD012449.

 28. Shannon C, Brothers LP, Philip NM, Winikoff B. Infection after medical 
abortion: a review of the literature. Contraception. 2004;70(3):183–90.

 29. Du SG, Tang F, Zhao Y, Sun GQ, Lin Y, Tan ZH, Wu XF. Effect of China’s 
Universal Two-Child Policy on the rate of cesarean delivery: a case study 
of a Big Childbirth Center in China. Curr Med Sci. 2020;40(2):348–53.

 30. Karolinski A, Mercer R, Micone P, Ocampo C, Mazzoni A, Fontana O, 
Messina A, Winograd R, Frers MC, Nassif JC, Elordi HC, Lapidus A, Taddeo 
C, Damiano M, Lambruschini R, Muzzio C, Pecker B, Natale S, Nowacki 
D, Betular A, Breccia G, Di Biase L, Montes Varela D, Dunaiewsky A, 
Minsk E, Fernández D, Martire L, Huespe M, Laterra C, Spagnuolo R, 
Gregoris C, AMBA Perinatal Network’s Research Team. The epidemiol-
ogy of life-threatening complications associated with reproductive 
process in public hospitals in Argentina. BJOG Int J Obstetr Gynaecol. 
2013;120(13):1685–94.

 31. Kern-Goldberger AR, Madden N, Baptiste CD, Friedman AM, Gyamfi-
Bannerman C. J Matern Fetal Neonat Med. 2020;14(2020):1–5.

 32. Abeysinghe T. A seasonal analysis of Chinese births. J Appl Stat. 
1991;18(2):275–86.

 33. Ricco’ M, Vezzosi L, Gualerzi G, Balzarini F, Capozzi VA, Volpi L. Knowledge, 
attitudes, beliefs and practices of obstetrics-gynecologists on seasonal 
influenza and pertussis immunizations in pregnant women: preliminary 
results from North-Western Italy. Minerva Ginecol. 2019;71(4):288–97.

 34. Jamieson DJ, Theiler RN, Rasmussen SA. Emerging infections and preg-
nancy. Emerg Infect Dis. 2006;12(11):1638–43.

 35. Humphreys KL. Understanding the link between early adversity and 
disease—stress, immunity, and prevention. Brain Behav Immun. 
2019;78:1–2.

 36. Davis EG, Humphreys KL, McEwen LM, Sacchet MD, Camacho MC, 
MacIsaac JL, Lin DTS, Kobor MS, Gotlib IH. Accelerated DNA methylation 
age in adolescent girls: associations with elevated diurnal cortisol and 
reduced hippocampal volume. Transl Psychiatry. 2017;7(8):e1223–e1223.

 37. Bailey MT. Psychological stress, immunity, and the effects on indigenous 
microflora. Adv Exp Med Biol. 2016;874:225–46.

 38. Dadomo H, Gioiosa L, Cigalotti J, Ceresini G, Parmigiani S, Palanza P. What 
is stressful for females? Differential effects of unpredictable environmen-
tal or social stress in CD1 female mice. Horm Behav. 2018;98:22–32.

 39. Grohskopf LA, Sokolow LZ, Broder KR, Walter EB, Fry AM, Jernigan 
DB. Prevention and control of seasonal influenza with vaccines: 

recommendations of the Advisory Committee on immunization 
practices-United States, 2018–19 Influenza Season. MMWR Recomm Rep. 
2018;67(3):1–20.

 40. Nunes MC, Cutland CL, Jones S, Hugo A, Madimabe R, Simões EA, Wein-
berg A, Madhi SA, Maternal Flu Trial Team. Duration of infant protection 
against influenza illness conferred by maternal immunization: secondary 
analysis of a randomized clinical trial. JAMA Pediatr. 2016;170(9):840–7.

 41. Shakib JH, Korgenski K, Presson AP, Sheng X, Varner MW, Pavia AT, Bying-
ton CL. Influenza in infants born to women vaccinated during pregnancy. 
Pediatrics. 2016; 137(6).

 42. Schlaudecker EP, Steinhoff MC, Omer SB, McNeal MM, Roy E, Arifeen SE, 
Dodd CN, Raqib R, Breiman RF, Zaman K, Schlaudecker E. IgA and neutral-
izing antibodies to influenza a virus in human milk: a randomized trial of 
antenatal influenza immunization. PLoS ONE. 2013;8(8): e70867.

 43. Snowden JM, Brookfield KF. Brookfield, Outcomes of flu in pregnancy: 
summarizing what is known. BJOG. 2017;124(1):60.

 44. Perinatal Medicine Branch of Chinese Medical Association, Editorial Board 
of Zhong Hua Wei Chan Yi Xue Za Zhi. Expert consensus on prevention 
and treatment of influenza in pregnant women. Zhong Hua Wei Chan Yi 
Xue Za Zhi. 2019; (02):73-78 .

 45. Nassar AH, Visser GHA, Nicholson WK, Ramasauskaite D, Kim YH, Barnea 
ER, FIGO Safe Motherhood, Newborn Health Committee. FIGO statement: 
vaccination in pregnancy. Int J Gynaecol Obstet. 2020. https:// doi. org/ 10. 
1002/ ijgo. 13456.

 46. Gray SC, Edwards SE, Schultz BD, Miranda ML. Assessing the impact of 
race, social factors and air pollution on birth outcomes: a population-
based study. Environ Health. 2014;131(1):4.

 47. Li HT, Xue M, Hellerstein S, Cai Y, Gao Y, Zhang Y, Qiao J, Blustein J, Liu JM. 
Association of China’s universal two child policy with changes in births 
and birth related health factors: national, descriptive comparative study. 
BMJ. 2019;366: l4680.

 48. Xu Q, Lu H, Zhang C. Two-child policy is fully implemented in Baoding 
City. https:// www. chtan gyao. com/ news/ xmtms 14852 23729 350.

 49. Kozhimannil KB, Thao V, Hung P, Tilden E, Caughey AB, Snowden JM. Asso-
ciation between hospital birth volume and maternal morbidity among 
low-risk pregnancies in rural, urban, and teaching hospitals in the United 
States. Am J Perinatol. 2016;33(6):590–9.

 50. Glance LG, Dick AW, Glantz JC, Wissler RN, Qian F, Marroquin BM, 
Mukamel DB, Kellermann AL. Rates of major obstetrical complications 
vary almost fivefold among US hospitals. Health Affairs (Project Hope). 
2014;33(8):1330–6.

 51. Kozhimannil KB, Hung P, Prasad S, Casey M, Moscovice I. Rural-urban 
differences in obstetric care, 2002–2010, and implications for the future. 
Med Care. 2014;52(1):4–9.

 52. Srinivas SK, Fager C, Lorch SA. Variations in postdelivery infection 
and thrombosis by hospital teaching status. Am J Obstet Gynecol. 
2013;209(6):567.e1-7.

 53. Salem Yaniv S, Levy A, Wiznitzer A, Holcberg G, Mazor M, Sheiner E. A 
significant linear association exists between advanced maternal age and 
adverse perinatal outcome. Arch Gynecol Obstet. 2011;283(4):755–9.

 54. Zhai Z, Li L, Chen J. Accumulated couples and extra births under the 
Universal Two-Child Policy. Renkou Yanjiu. 2016;40:35–51 (in Chinese).

 55. Zhao F, Xu Y, Chen YT, Cheng JY, Pan XY. Influence of the Universal 
Two-Child Policy on obstetric issues. Eur J Obstetr Gynecol Reprod Biol. 
2020;252:479–82.

 56. Kendle AM, Salemi JL, Tanner JP, Louis JM. Delivery-associated sepsis: 
trends in prevalence and mortality. Am J Obstet Gynecol. 2019;220(4):391.
e1-391.e16.

 57. Goff SL, Pekow PS, Avrunin J, Lagu T, Markenson G, Lindenauer PK. Pat-
terns of obstetric infection rates in a large sample of US hospitals. Am J 
Obstet Gynecol. 2013;208(6):456.e1-13.

 58. Gray SC, Edwards SE, Schultz BD, Miranda ML. Maternal age and risk for 
adverse outcomes. Am J Obstet Gynecol. 2018;219(4):390.e1-390.e15.

 59. Fouks Y, Samueloff O, Levin I, Many A, Amit S, Cohen A. Assessing the 
effectiveness of empiric antimicrobial regimens in cases of septic/
infected abortions. Am J Emerg Med. 2020;38(6):1123–8.

 60. Li Q, Deng D. New medical risks affecting obstetrics after implementation 
of the two-child policy in China. Front Med. 2017;11(4):570–5.

 61. Jiang L, Chen Y, Wang Q, Wang X, Luo X, Chen J, Han H, Sun Y, Shen H, 
Chinese Society of Reproductive Medicine (CSRM). A Chinese practice 

http://www.nhc.gov.cn/fys/s7906/201511/e5650712dbcd449e9d2e01129a698b9c.shtml
http://www.nhc.gov.cn/fys/s7906/201511/e5650712dbcd449e9d2e01129a698b9c.shtml
https://doi.org/10.1002/ijgo.13456
https://doi.org/10.1002/ijgo.13456
https://www.chtangyao.com/news/xmtms1485223729350


Page 16 of 16Yuan et al. BMC Infectious Diseases          (2022) 22:878 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

guideline of the assisted reproductive technology strategies for women 
with advanced age. J Evid Based Med. 2019;12(2):167–84.

 62. Carolan MC, Davey MA, Biro M, Kealy M. Very advanced maternal age and 
morbidity in Victoria, Australia: a population based study. BMC Pregnancy 
Childbirth. 2013;13:80.

 63. Ogawa K, Urayama KY, Tanigaki S, Sago H, Sato S, Saito S, Morisaki N. Asso-
ciation between very advanced maternal age and adverse pregnancy 
outcomes: a cross sectional Japanese study. BMC Pregnancy Childbirth. 
2017. https:// doi. org/ 10. 1186/ s12884- 017- 1540-0.

 64. Ives CW, Sinkey R, Rajapreyar I, Tita ATN, Oparil S. Preeclampsia-patho-
physiology and clinical presentations: JACC state-of-the-art review. J Am 
Coll Cardiol. 2020;76(14):1690–702.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1186/s12884-017-1540-0

	Epidemiological characteristics and risk factors of obstetric infection after the Universal Two-Child Policy in North China: a 5-year retrospective study based on 268,311 cases
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	The research object
	Statistical analysis

	Results
	General demographic characteristics
	Comparison of obstetric infection prevalence before and after the Universal Two-Child Policy
	Comparison of obstetric infection types before and after the Universal Two-Child Policy
	Epidemiologic feature
	Temporal distribution
	Regional distribution

	Age distribution and other corresponding distribution
	Multivariate logistic regression analysis of obstetric infection before and after the Universal Two-Child Policy

	Discussion
	After the Universal Two-Child Policy, the incidence of obstetric infections increased, and abortion-related infections increased significantly. Educational background is also one of the influencing factors for obstetric infections after the two-child poli
	There are seasonal differences in the incidence of obstetric infections. The incidence of obstetric infections before and after the Universal Two-Child Policy is consistent with the highest in winter (0.42% and 0.91% before and after the Universal Two-Chi
	The areas with high incidence of obstetric infections before the Universal Two-Child Policy were mainly concentrated in Chengde (0.80%) and Baoding (0.60%). After the Universal Two-Child Policy, these cities are mainly concentrated in Chengde (1.90%), Bao
	The incidence of obstetric infections in hospitals of different levels was different before and after the Universal Two-Child Policy
	Our study on the age at onset of obstetric infections found a surge in advanced maternal age, an increase in the mean age at onset, and an increase in the incidence of all age groups
	Multivariate logistic regression analysis of the results of this study
	Limitations of this study

	Conclusion
	Acknowledgements
	References


