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Abstract

Aim: To evaluate the prevalence of neonatal pneumonia in China, and to identify the associated risk of
developing neonatal pneumonia.
Subject and method: In this longitudinal clinical study, we identified a total of the 953 medical records
of neonatal who were admitted at Medical college of ChiFeng University, China between March 2010 to
2017. Parents of each neonate patient were instructed to complete questionnaire about the symptoms
associated with pneumonia. Potential risk factors were assessed using a hospital record of all childbirths
occurred between March 2010 to 2017.
Results: Medical records of 953 neonate (male: 553, female: 400) with mean (SD) age of 2.4 (1.2) days
who were admitted during March 2010 to 2017 were studied. Incidence of pneumonia among neonates
was found to be 14%. Our statistical analysis results showed that weight at the time of birth (p=0.032),
poor prenatal care (p=0.02), C-section surgery and delivery (p=0.02), home delivery of baby at home
(p<0.05), delivery of baby by unexperienced peoples (p<0.05), new-born resurgence (p<0.05), fever at
birth (p<0.05), gynaecological problem during pregnancy (p<0.005), vulgar sensing fluid (p<0.05),
extended break of tissue (p<0.005), sustained labour (p=0.023) were meaningfully related to pneumonia. 
Conclusion: In China, a total of 14% of neonates had experienced pneumonia. Among identified risk
factors, the multivariate regression analysis suggested that inadequate poor prenatal care, home delivery
of baby at home, fever at birth, and gynaecological problem during pregnancy, sustained labor period
were found as noteworthy risk factors of neonatal pneumonia among Chinese patients.
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Introduction
Neonatal Pneumonia (NP) is most common cause of morbidity,
mortality, and increase economic burden to their family [1,2].
It is a key reason of death in neonates: over 1.4 million deaths
per year are attributable to pneumonia among the children
[2-5]. Epidemiological studies have shown that the prevalence
of NP in neonates is higher than assumed [5-7].

It has been seen that parents or care takers are unable to seek
primary care for their children at the time of pneumonia
development, which may be due to poor understanding of sign
and symptoms of pneumonia including financial limits, lack of
awareness and poor availability of health care centers [7,8].
There was many previously identified risk which plays an
important role in development of NP, which includes ethnicity,
family history, weight, smoking during pregnancy, age of
women before and after pregnancy, gender, education level of
parents, history of pneumonia in mother, number of brother
and sisters and economic status [9-11].

Since causes of NP are remained uncertain although many
efforts were made to discover the possible reasons, there was
no recognized and active procedure to avoid the NP. Hence,
understanding of possible risk factor is important which really
helps in preventing NP incidence rate in future. Earlier, the
incidence rate of NP in Chinese neonates was not assessed in
any longitudinal study. Hence, we intended to conduct a
longitudinal study which assesse the incidence rate and
possible risk factor in developing NP in China. We precisely
assessed the role of mother’s conditions and history including
several other factors which could play an important role in
etiology of developing NP. The aim of this study was to assess
the prevalence of NP in China neonates, and to identify the
associated risk factors in developing NP.

Subject and Method
In this longitudinal clinical study, we identified a total of the
953 medical records of neonatal who were admitted at Medical
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College of ChiFeng University, China between March 2010 to
2017. Online database of Medical college of ChiFeng
University was used to gather requisite data to achieve the
objective of this study. All the neonates patients who were
admitted in our hospital were undergo laboratory investigation
including culture test to confirm the presence of pneumonia.
Bacterial species includes gram positive, gram negative and
other potential bacterial infection were ruled out. Parents of
each neonate patient were instructed to complete questionnaire
about the symptoms associated with pneumonia. Potential risk
factors were assessed using a hospital record of all childbirths
happening between March 2010 to 2017. This study and study
protocol was review and approved by institutional ethics
committee of Medical college of ChiFeng University, China,
and written informed consent from parents of each neonates
was taken before enrolling them into this study. All the ethical
principles which are laid down in Helsinki Declaration of
1964, as revised in 2013 were followed during the conduct of
this observational longitudinal study.

Parents, specially the mother of all neonates whose medical
records were reviewed and asked to fill the questionnaire
which capture all pregnancy related characteristics including
demography and maternal characteristics. The data related to
consequence of pregnancy was recorded from medical archives
of each pregnant woman. We also assessed the collected data
related to other potential factor which might played a critical
role in development of NP. Since this was an observational
study, no formal sample size calculation was executed.
However, we have planned to include medical records of at
least 500 Chinese neonates admitted in our hospital. Risk
factors of neonatal pneumonia between neonatal pneumonia
group and non-neonatal pneumonia group were analyzed by
unpaired “t” test except for gender, which was analyzed by
Chi-square test. Potential risk factors for neonatal pneumonia
were analyzed by logistic regression analysis. In all cases, a P

value less than 0.05 were as difference between comparisons of
interest was statistically significant. Statistical analysis was
performed using version 6.2 of Graph Pad Prism.

Results
During the 7 y time period of the study, 953 hospitalized
neonates underwent laboratory investigation. Out of 953
hospitalized neonates, blood culture test of 131 neonates were
positive for the presence of bacterial pneumonia. Majority of
admitted patients were boys (male: 553, female: 400) with
mean (SD) age of 2.4 (1.2) days. Our study result suggested
that the prevalence of pneumonia among neonates was found
to be approximately 14% (131/953 patients). Our statistical
analysis results showed that weight at the time of birth
(p=0.032), poor prenatal care (p=0.02), C-section surgery and
delivery (p=0.02), home delivery of baby at home (p<0.05),
delivery of baby by unexperienced peoples (p<0.05), new-born
resurgence (p<0.05), fever at birth (p<0.05), gynaecological
problem during pregnancy (p<0.005), vulgar sensing fluid
(p<0.05), extended break of tissue (p<0.005), sustained labour
(p=0.023) were meaningfully related to pneumonia (Table
1). Considering maternal characteristic of neonates who had
NP, we found that significantly greater number of women in
NP group were obese than the mother whose baby don't have
NP. This shows that the majority of mother of NP were
overweight at the time of delivery. We also observed that the
mother of NP group had pre-mature delivery when compared
to mother of non-NP group. C-section delivery was also higher
in NP group than non-NP group of women. In NP groups,
number of proteinuria cases was higher in comparison to non-
NP groups. This may be due to the family history of
proteinuria in women with NP groups as compared with NP
groups. Incidence of NP was higher among women who often
do smoking than women who were non-smoker.

Table 1. Risk factors of neonatal pneumonia between neonatal pneumonia group and non-neonatal pneumonia group.

Parameters Neonatal pneumonia group

(N=131)

Non-Neonatal pneumonia group

(N=822)

P value 

Age (days), Mean (SD) 1.2 (0.8) 2.9 (0.8) <0.05

Gender (Boy/Girl), % 70/33 82/18 <0.05*

Birth weight , Mean (SD) 3.3 (1.1) 5.6 (2.1) <0.05

Inadequate antenatal care 

Yes (%) 80 22 <0.05

No (%) 20 78  

C-section surgery and delivery 

Yes (%) 68 39 <0.05

No (%) 32 61  

Home delivery

Yes (%) 68 39 <0.05
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No (%) 32 61  

Delivery by untrained personnel

Yes (%) 40 12 <0.05

No (%) 60 88  

Neonatal resuscitation

Yes (%) 32 17 <0.05

No (%) 88 83  

Fever at birth

Yes (%) 40 11 <0.05

No (%) 60 89  

Gynecological problem during pregnancy

Yes (%) 25 12 <0.05

No (%) 75 88  

Foul smelling liquor

Yes (%) 15 8 <0.05

No (%) 85 92  

Prolonged rupture of membrane

Yes (%) 23 18 <0.05

No (%) 77 82  

Prolonged labour

Yes (%) 32 21 <0.05

No (%) 68 89  

Values are expressed as mean (SD) for age and weight at the time of birth, rest all are expressed as percentage of patients in each category. P value was calculated
using Unpaired “t” test except for gender.*p value was calculated using chi-square test. Abbreviation: SD: Standard Deviation.

Among identified risk factors, the multivariate regression
analysis suggested that inadequate poor prenatal care, home
delivery of baby at home, fever at birth, gynaecological
problem during pregnancy (OR 26), and delay labor period
were found as noteworthy risk factors of neonatal pneumonia
among Chinese patients (Table 2).

Table 2. Potential risk factor for neonatal pneumonia using logistic
regression analysis.

Parameters Odd ratio 95% CI P value 

Birth weight 2.23 (2.5-4.5) <0.05

Inadequate antenatal care 24.9 (21.2-28.6) <0.0001

C-section surgery and delivery 3.13 (3.3-4.6) <0.05

Home delivery 32.8 (30.2-36.4) <0.0001

Delivery by untrained personnel 5.12 (4.3-8.6) <0.05

Neonatal resuscitation 2.13 (2.0-8.6) <0.05

Fever at birth 27.9 (23.3-29.5) <0.0001

Gynecological problem during pregnancy 26.5 (20.6-30.4) <0.0001

Foul smelling liquor 3.23 (2.3-6.3) <0.05

Prolonged rupture of membrane 2.13 (2.0-5.6) <0.05

Prolonged labour 32.2 (30.2-36.8) <0.0001

P value was calculated using logistic regression analysis. Abbreviation: CI:
Confidence Interval.

Discussion
Neonatal pneumonia is a significant public health problem
which is gaining increased awareness in most developed
countries. It is a major cause of mortality among the children
[1-7]. There was much previously identified risk which plays
an important role in development of NP, which includes
ethnicity, family history, weight, and smoking during
pregnancy, age of women before and after pregnancy, gender,
education level of parents, and history of pneumonia in mother
[9-11]. Since causes of NP are remained uncertain although
significant efforts was made to discover the possible reasons,
hence, there was no recognized and active procedure to avoid
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the NP. Therefore the understanding of possible risk factor is
important which really helps in preventing incidence of NP.
Earlier, the incidence rate of NP in Chinese neonates was not
assessed in any longitudinal study. Hence, we intended to
conduct a longitudinal study which assess the incidence rate
and possible risk factor in developing NP in China.

This is the first longitudinal study in China which collected
data over the period of 7 y, and designed to evaluate the
prevalence of neonatal pneumonia in China, and to identify the
associated risk of developing neonatal pneumonia. All the
neonates patients who were admitted in our hospital were
undergone laboratory investigaton including culture test to
confirm the presence of pneumonia. Potential risk factors were
assessed using a hospital record of all childbirths occurred
between March 2010 to 2017. Parents, specially the mother of
all neonates whose medical records were reviewed and asked
to fill the questionnaire which capture all pregnancy related
characteristics including demography and maternal
characteristics status. The data related to consequence of
pregnancy was recorded from medical archives of each
pregnant woman. Our study results showed that weight at the
time of birth, poor prenatal care, C-section surgery and
delivery, home delivery of baby at home, delivery of baby by
unexperienced peoples, new-born resurgence, fever at birth,
gynaecological problem during pregnancy, vulgar sensing
fluid, extended break of tissue, sustained labour were
meaningfully related to pneumonia. Among identified risk
factors, the multivariate regression analysis suggested that
inadequate poor prenatal care, home delivery of baby at home,
fever at birth, gynaecological problem during pregnancy,
sustained labour period were found as noteworthy risk factors
of neonatal pneumonia among Chinese patients. Our study
results encourage conducting a randomized, multinational,
parallel group study to evaluate the risk factor of developing
NP stratified by different characteristic of pregnancy. This will
help to understand the relationship between maternal
characteristics and occurrence of NP.

Conclusion
In China, a total of 14% of neonates had experienced
pneumonia. Among identified risk factors, the multivariate
regression analysis suggested that inadequate poor prenatal
care, home delivery of baby at home, fever at birth,
gynaecological problem during pregnancy, delay labor period
were found as noteworthy risk factors of neonatal pneumonia
among Chinese patients.
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