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A BST R AC T   

 

Aim: To examine the maternal and other factors affecting the clinical course of newborn infants in Bolu 

province and to reveal the possible relationships between them.  

Methods: A total of 1592 newborns and their mothers were retrospectively included in the study between 

2022-2023 at the Maternity and Child Unit of Bolu İzzet Baysal State Hospital. Clinical data of neonates and 

their mothers' pregnancy data were retrieved from the hospital data system. The categorical data were analyzed 

by chi-square test. Mann-Whitney U test was used to compare two independent groups. Spearman's rank 

correlation was employed to test if there was correlation between the variables. 

Results: The rate of intensive care unit admission for caesarean deliveries (21.8%) was significantly higher 

than for normal deliveries (15%, p<0.01). The rate of ventilator requirement was significantly higher in early-

term (27%), late-preterm (49%) and moderately-preterm (100%) neonates compared to term ones (12%), 

respectively (p<0.01). The most common risk factor for expectant mothers was thyroid disorder (27.7%). The 

rate of hospitalization for infection was higher than that due to congenital pneumonia in both caesarean section 

(45.6% vs 23.5%) and normal births (46.8% vs 18.3%, p< 0.05). The rate of cesarean delivery was significantly 

higher in those with late preterm (67.3%) than in those with term (49.7%, p<0.01). 

Conclusions: Expectant mothers should be encouraged to have a normal birth unless medically necessary. 

Factors that may cause prematurity should be kept under control as it causes many health problems after birth. 

More health precautions need to be taken for newborns under 1 year of the health of expectant mother should 

be closely monitored for the mother and her newborn. Awareness about the common causes of infant disorders 

is important in forward health planning and precautions to be taken. 
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Newborn infants still encounter serious 

problems and some of these problems can result 

in the death of the newborn, despite significant 

advances in modern medicine. For this reason, it 

is very important to control the prenatal and 

postnatal factors that affect the health of the 

neonates. The intrauterine period is of great 

importance because of it is a period in which the 

foundations of human health are established [1]. 

A pregnancy spent in healthy conditions 

contributes significantly to the success of the 

newborn's survival after birth. Although 

mortality in neonates has largely been attributed 

to sudden emergencies [2], there may be 

important connections between many factors to 
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which the mother is exposed during pregnancy 

and mortality and other clinical characteristics of 

the newborn in the postnatal period. The 

prominent causes of this include maternal 

infection, smoking, alcohol use, poor nutrition 

and medications during pregnancy. In addition, 

asphyxia during birth and postnatal 

complications are also notable factors affecting 

newborn health. Thus, revealing the postnatal 

clinical features of newborn infants and the 

factors that the expectant mother is exposed to 

during pregnancy is crucial in preventing 

postnatal mortality and adverse developments.  

The neonatal period is a critical stage in which 

the infant is exposed to the external environment 

following intrauterine life. During this period, 

the newborn tries to adapt to the external 

environment. However, it was reported that the 

majority of infant deaths in the first year of life 

occur during this period [3]. Diseases in the 

neonatal period have a prominent role in infant 

deaths without excluding prenatal and postnatal 

causes [4]. Additionally, premature birth has an 

important place among the causes of infant 

deaths [5]. It is also the leading cause of neonatal 

mortalities in Turkey [6]. Birth weight is another 

important factor affecting the infant's chance of 

survival, and extremely low birth weight infants 

have a hard time holding on to life [7]. 

In addition to the factors mentioned above, it 

is of great importance to reveal the possible 

relationship between postpartum 

mortality/morbidity and a wide range of factors 

such as maternal age, maternal disease 

accompanying pregnancy, multiple pregnancy, 

indications for hospitalization of the newborn, 

mode of delivery, and for intensive care 

necessity, thus preventing possible adverse 

developments after birth.  

This study aimed to retrospectively examine 

the above-mentioned birth information of 

newborns born in Bolu province, to evaluate their 

postnatal clinical course and to reveal the 

possible relationships between them. 

 

 

This retrospective study employed 1592 

newborns and their mothers between November 

2022-and 2023 at the Maternity and Child Unit 

of Bolu İzzet Baysal State Hospital. Data 

regarding newborns and their mothers were 

retrieved from the hospital data system. Ethical 

permission for the study was obtained from the 

Bolu Abant Izzet Baysal University Clinical 

Research Ethics Committee (license number 

2023/437).  

The following data of the newborns was 

collected: gender, gestational age, birth weight, 

hospitalization status, indication if 

hospitalization, ventilator connection status, 

blood culture request, positiveness or 

negativeness of reproduction in blood culture if 

any, postpartum death status, cause of death if 

postpartum death. In addition, the following 

information of expectant mothers was recorded: 

age, single and multiple pregnancies, mode of 

delivery (cesarean, normal delivery) and 

indication, pregnancy-related risk factors, 

postpartum hospitalization, indication for 

hospitalization if any. 

The inclusion criteria for newborns were 

gestational age over 24 weeks, born between 

November 2022 and 2023, and parental consent 

to participate in the study. Inclusion criteria for 

mothers were to have applied to the Maternity 

and Child Unit of Bolu İzzet Baysal State 

Hospital for delivery, to have given birth 

between November 2022 and 2023, and to have 

given consent to participate in the study (for their 

data to be used retrospectively). Newborns and 

their mothers were included in the study if both 

met the inclusion criteria. Exclusion criteria for 

newborns were determined as being under 24 

weeks gestational age, being born outside the 

2.  Materials and methods 
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period of November 2022 to 2023, and not 

having guardian consent to participate in the 

study. Exclusion criteria for the mother are the 

current pregnancy ended in miscarriage, the birth 

occurred before November 2022 to 2023, and 

have not given consent to participate in the study 

(her data being used retrospectively). 

2.1. Statistical analysis: Categorical data like 

demographics were given as percentage however 

quantitative data were exhibited as mean ± SEM. 

All statistical analyses were carried out using 

SPSS 22.0 software (IBM Corp, Armonk, NY, 

USA). Normality analysis of data was tested by 

Kolmogorov-Smirnov test. The categorical data 

were analyzed with the chi-square test. For 

quantitative data, Mann-Whitney U test was 

recruited to compare two independent groups. 

Whether there was a positive or negative 

correlation between the variables examined was 

analyzed with the Spearman's rank correlation. A 

p value of less than 0.05 was considered 

statistically significant. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Of the 1592 newborns included in the study, 

51.8 % were male and 48.2% were female (Fig 

1A). The most common indication for 

hospitalization was infection (46%, Fig 1B). This 

was followed by congenital pneumonia (21,7%), 

neonatal malnutrition (12,5%), transient 

tachypnea of the newborn (9,6%), and others (Fig 

1B). In terms of gestational age, 57.2% of births 

occurred at term, 38.1% at early term, 4.5% at 

late preterm, and 0.1% at midterm (Fig 1C). In 

terms of birth weight, 92.1% of the newborns had 

normal birth weight, 4.7% had large birth weight, 

2.7% had low birth weight and 0.5% had very 

large birth weight (Fig 1D). 99.4% of 

pregnancies were singletons and 0.6% were 

multiples. 43.2% of births were normal while 

56.8% were cesarean sections (Fig 2A). During 

pregnancy, 16% of expectant mothers were 

found to have risk factors (Fig 2B). 55.5% of 

mothers were between 20-29 years old, 38.9% 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.  Results 

      
Figure 1. Information about newborns at birth. (A) Gender, (B) indications for hospitalization, (C) birth rates 

according to gestational age and (D) birth weight.  
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were between 30-39, 3.3% were over 39, and 

2.2% were under 20 years old (Fig 2C). 

Indications for cesarean deliveries were 50.9% 

recurrent, 17% cephalopelvic disproportion, 

8.3% emergency, and the remaining were 

miscellaneous (Fig 2D). The rate of newborns of 

pregnant mothers with urgent cesarean 

indications being admitted to intensive care was 

40%. 40% of those who underwent cesarean 

section due to fetal macrosomia had a birth 

weight of over 4 kg. 30% of newborn infants of 

mothers who had a cesarean section with an 

indication of prolonged labor were admitted to 

intensive care. Of the newborns whose mothers 

had a cesarean section due to prolonged labor, 

5.5% of those admitted to intensive care were 

placed on a ventilator. 

The rate of intensive care unit admission for 

caesarean deliveries (21.8%) was significantly 

higher than for vaginal deliveries (15%, p<0.01,  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 3A). There was no significant difference 

between normal (20.8%) and cesarean (22.4%) 

deliveries in terms of ventilator connection rate 

(p>0.05, Fig 3B). The rate of ventilator 

requirement was significantly higher in early 

term (27%, p<0.01), late preterm (49%, p<0.01) 

and moderately preterm (100%, p<0.001) infants 

compared to term ones (12%), respectively (Fig 

3C). The most common risk factor for mothers 

during pregnancy was thyroid disorder (27.7%, 

Fig 4A). This was followed by 

diabetes/gestational diabetes (24.7%), smoking 

(21.1%), hypertension/gestational hypertension 

(6.2%), coagulopathy (6.2%), consanguineous 

marriage (5.1%), their combination (5.1%), 

psychiatric disorder (1.9%), epilepsy (1.1%) and 

rheumatic diseases (0.4%, Fig 4A). Infection, the 

most common hospitalization indication, was 

significantly higher than congenital pneumonia 

in both caesarean section and normal births (p<  

     
Figure 2. Information about birth for expectant mothers. (A) mode of delivery, (B) risk factors during 

pregnancy, (C) mother age, (D) indications for cesarean delivery. 

 



                                              Yasemin Baranoğlu Kılınç  / Exp Biomed Res / 2025; 8(1):49-57 

   
 

53 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0.05 for both, Fig 4B). The rate of cesarean 

delivery was significantly higher in those with 

low gestational age (late preterm, 67.3%) than in 

those with term gestational age (49.7%, p<0.01, 

Fig 4C). There was no difference in the birth 

weights of newborn infants between pregnant 

mothers who smoked and pregnant mothers with 

other risk factors, or pregnant mothers without 

risk factors (3202±465 g, 3308±437 g and 

3300±422 g, respectively, p>0.05). When a  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

similar comparison was performed for diabetes 

mellitus as a risk factor, no statistically 

significant difference was found (3356±470 g, 

3300±422 g and 3258±434 g, respectively, 

p>0.05). The frequency of cesarean section in 

those whose maternal age was over 39 (79.6%) 

was higher than in those whose maternal age was 

in the normal range (56.5%) (p=0.001). 

Blood culture requests were made for 94.5% 

of infants hospitalized with an indication of 

 
Figure 3. Medical needs of neonates for health problems that arise following birth. (A) admission to the 

intensive care unit in terms of cesarean section and normal birth, (B) ventilator connection status in terms of 

cesarean section and normal birth, (C) ventilator requirement in terms of gestational age. **P<0.01, 

***P<0.001. 

 
Figure 4. Maternal and neonatal factors impairing infant health. (A) pregnancy-related risk factors, (B) the 

two most common hospitalization indications for cesarean section and normal birth (C) caesarean section 

rate by gestational age. DM, diabetes mellitus; GDM, gestational diabetes mellitus; HT, hypertension; GHT, 

gestational hypertension; marr, marriage. *P<0.05, **P<0.01. 
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infection. Only 1.5% of the infants who were 

requested had positive blood cultures. The 

bacterial species grown were Staphylococcus 

haemolyticus and epidermidis. No mortality was 

observed in any of the newborns examined. No 

correlation was found between risk factors 

during pregnancy and other variables such as 

postpartum hospitalization, birth weight, and 

need for a ventilator during postpartum 

hospitalization. 

 

 

In parallel with scientific advances, infant 

mortality has decreased significantly worldwide. 

However, this rate is still much higher in 

developing countries than in developed ones [8]. 

One of the important indicators of a country's 

level of development worldwide is the infant 

mortality rate [9]. Infant mortality has decreased 

significantly in developed countries, but factors 

affecting infant health in the intrauterine and 

postnatal periods are still a serious problem. 

Thus, the current study attempted to investigate 

the factors affecting intrauterine and postnatal 

infant health in Bolu province.  

We found that the rate of newborns born early 

term was 38.1%. It was reported that the rate of 

newborns born early term varies between 15 % 

and 31% across countries [10]. Our finding 

regarding the rate of newborns born early term is 

relatively higher than this previous report. 

However, considering the lack of data on low and 

middle-income countries in determining the rate 

in the relevant study, our finding is consistent 

with this. Our finding is also consistent with 

Türkiye being a developing country.  

Additionally, we found that cesarean section 

(56.8 %) had a higher rate than normal delivery 

(43.2 %). This finding is consistent with the 

recent increase in cesarean deliveries worldwide 

[11]. In a previous study, the absolute and 

relative indications for cesarean delivery were 

listed as follows.  Absolute indications included 

absolute disproportion, chorioamnionitis, 

maternal pelvic deformity, eclampsia and 

HELLP syndrome, fetal asphyxia or fetal 

acidosis, umbilical cord prolapse, placenta 

previa, abnormal presentation and uterine rupture 

[12]. Relative indications included pathological 

cardiotocography, prolonged labor and previous 

cesarean section (repetitive) [12]. We found that 

the frequency of cesarean section was higher in 

older mothers than in those of normal age. The 

main reason for this is that older mothers had at 

least one cesarean section in their previous births. 

We also found the highest rate of previous 

cesarean section (50.9%) as the indication for 

cesarean delivery in our study. This finding 

shows that the rate of cesarean sections increases 

alarmingly in our country as it is worldwide. It is 

considered that once a cesarean section is 

performed, this makes vaginal birth impossible in 

subsequent pregnancies [12]. Moreover we 

found that the rate of admission to the intensive 

care unit was significantly higher in cesarean 

sections (21.8%) than in normal deliveries 

(15%). It is reported that respiratory tract 

infections, obesity and asthma symptoms occur 

more frequently in children born by cesarean 

section than in children who gave birth normally 

[13]. It is also suggested that children who have 

undergone a cesarean delivery are at increased 

risk of developing type 1 diabetes or neurological 

disorders [13,14]. Considering these adverse 

influences and risks of cesarean section for 

infants, it becomes necessary to encourage 

expectant mothers to have normal birth unless 

medically necessary. The current study found 

that only forty percent of those who had a 

cesarean delivery due to fetal macrosomia had a 

birth weight over 4 kg. In other words, a cesarean 

delivery was no actually need for 60% of them. 

These findings suggest that intrauterine fetal 

weight measurements should be evaluated more 

4.  Discussion 
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precisely and carefully to prevent unnecessary 

cesarean decisions. 

On the other hand, we found that late preterm 

neonates had a significantly higher rate of 

cesarean delivery than term neonates (67.4% vs 

49.7 %). In cases of premature birth, planned 

cesarean section may be protective for the 

newborn and may include various indications 

such as preeclampsia, fetal distress, and placental 

abruption [15]. Taken together with previous 

reports, our finding suggests that the possible 

risks associated with prematurity may be an 

indication for cesarean section. However, factors 

that may cause premature birth should be 

controlled as best and as soon as possible. 

On the other hand, we found that the most 

common indications for intensive care admission 

were sepsis (46%) and congenital pneumonia 

(21.7 %). Diseases suffered by the expectant 

mother, especially in the last trimester of 

pregnancy, play a key role in the etiology of these 

diseases [16]. Therefore, the expectant mother 

should be closely monitored and if any infection 

is detected, treatment should be started as soon as 

possible.   

However, although the rate of ventilator 

connection was higher in cesarean section 

(22.4%) compared to normal birth (20.8%), this 

was not found to be statistically significant. The 

possible reason for this may be the relatively low 

sample size of the study. 

Infants born moderately preterm (100%), late 

preterm (49%) and early term (27%) had 

significantly higher ventilator requirements than 

term newborns (12%), respectively. Neonates 

born preterm are at high risk of developing 

respiratory distress and this often requires 

surfactant therapy [17]. A wide range of risk 

factors such as environmental conditions, 

obstetric and neonatal factors are reported to be 

associated with preterm birth [18]. Among these, 

factors such as infection, thyroid diseases, 

gestational diabetes, severe anemia, smoking, 

maternal age and maternal education level come 

to the fore [19-21]. Consistent with these 

previous reports, our study revealed that thyroid 

disorders, gestational diabetes and smoking were 

the top risk factors. However, although we did 

not find a significant correlation between 

prematurity and risk factors that may cause 

prematurity during pregnancy, the risk factors 

examined may be facilitators for premature birth.   

We found that the highest cause of 

hospitalization in both caesarean and normal 

births was infection, and this was significantly 

higher than pneumonia. Blood cultures were 

requested for 94.5% of newborns hospitalized 

with infection. Despite this high rate of blood 

culture requests, only 1.5% of them had blood 

culture reproduction. The main reason for this 

relatively low reproduction rate may be the 

waiting time of the samples taken.  It may also be 

insufficient removal of the antiseptic at the body 

location where blood is taken. Another reason 

may be that a smaller amount of blood sample 

was taken for culture than was required. 

4.1. Limitations of the study: Although the 

sample size of the study is generally sufficient, it 

is relatively small because subcategories of many 

clinical features were analyzed. The 

retrospective nature of the study limits the types 

of clinical features of newborns and their mothers 

that were examined. The single-center nature of 

the study may be a limiting factor for the 

generalizability of the results. 

4.2. Conclusions:  Our study offers the 

following suggestions. Since protecting and 

improving the health of infants under 1 year of 

age is of critical importance for their survival, 

more health precautions should be taken for 

newborns in this period. Due to the close 

relationship between the pregnancy and some of 

infant health, pregnant health should also be 

closely monitored for the health of the mother 
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and the newborn. Awareness about the common 

causes of infant disorders is important in forward 

health planning and precautions to be taken. 
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