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A bs t rac t  

Objective: To scientifically determine the maternal risk factors for birth asphyxia in low resource communities. 
Methodology: The cross-sectional study was conducted in the Department of Gynecology & Obstetrics, Peoples University of Medical & Health 
Sciences for Women Hospital, Nawabshah through a non-probability consecutive sampling technique for a period of six months from October 
2021 to April 2022. All the pregnant women admitted in labor room for delivery of a baby via normal vaginal delivery (NVD) or caesarean 
section of either age, belongs to lower socioeconomic stratum, gestational age between 37 weeks to 42 weeks, and those who consent to 
participate were selected for final analysis. Baseline and clinical data were collected and analyzed using SPSS v. 26.0 
Results: A total of 118 patients were selected for final analysis. The overall maternal mean age was 33.91±5.87 years. The overall observed 
prevalence of birth asphyxia was 28.81% (n = 34). Significant predictors of birth asphyxia in our region was increased maternal age (33.91±5.87 
– years), unbooked pregnancies (52.94%, n = 18/34), use of cigarettes (8.82%, n = 3/34), previous history of birth asphyxia (47.05%, n = 
16/34), presence of anemia (55.88%, n = 19/34), breech presentation (29.41%, n = 10/34), cesarean section (32.35%, n = 11/35), and 
increased duration of labor (359.18±60.42 – minutes), p <0.05. 
Conclusion: Birth asphyxia was found to be highly prevalent in this study. Multiple preventable factors that can be controlled reduces the risk 
of birth asphyxia in the women of our area.  
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Introduction 

Low resource countries where healthcare facilities are 

comprised are much prevalent regions of neonatal 

deaths. Most of these countries are belongs to Sub-

Saharan part of Africa and some parts of Southeast Asia 

including Pakistan. That is why the prevalence of 

neonatal deaths is higher in developing countries (~ 4 

million neonatal deaths / annum) as compared to 

developed nations (2.3 million neonatal deaths / 

annum).1;2 Risk factors leading to neonatal death vary in 

developing and developed countries such as lack of 

perinatal checkups, malnutrition of mother during 

pregnancy, delivery at non-hygienic healthcare facilities 

leading to infection are the leading risk factors in 

developing countries while use of tobacco & alcohol 

during pregnancy, low birth weight, prematurity, and 

congenital defects are the leading risk factors in 

developed countries.3 

Birth asphyxia (BA) poses a significant burden in 

developing countries as a cause of neonatal death 

following a complicated infection during pregnancy or at 

the time of delivery.4 Simply, when newborn unable to 

maintain breathing or failure to initiate breathing is 

termed as BA.5 Among such neonates, multi-organ 

failure leading to death and intrapartum stillbirths is seen 

approximately 2/3rd of the population annually.6  
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Hospitals equipped with advanced health facilities have 

comparatively low prevalence of poor neonatal outcome 

but such patients may experience long-term 

complications associated with neuro-developmental 

disorders including cerebral palsy, epilepsy, and delayed 

achieving in milestones. Low-resource countries such as 

Pakistan, Nigeria, parts of Sub-Saharan Africa where 

healthcare facilities are compromised bears burden 

associated with BA by the parents and government.7;8 In 

a previously conducted study by Sterpu I and colleagues 
9 in 2020 have identified maternal risk factors (i.e. low 

socio-economic status, lack of peri-natal visits, 

malnourished mother, infection during pregnancy, 

maternal diabetes mellitus or hypertension, and use of 

drugs during pregnancy are linked with BA. Early and 

timely recognition of BA is crucial in reducing its burden 

and associated complications. Healthcare facilities 

should be equipped with well trained staff and 

instruments to reduce the morbidity and mortality 

associated with BA. In Pakistan due to lack of scientific 

data in this regard urges us to conduct this study so that 

this scientific gap would be filled with evidence. 

Methodology  

The cross-sectional study was conducted in the 

Department of Gynecology & Obstetrics, Peoples 

University of Medical & Health Sciences for Women 

Hospital, Nawabshah through a non-probability 

consecutive sampling technique for a period of six 

months from October 2021 to April 2022. All the 

pregnant women admitted in labor room for delivery of a 

baby via normal vaginal delivery (NVD) or caesarean 

section of either age, belongs to lower socioeconomic 

stratum, gestational age between 37 weeks to 42 weeks, 

and those who consent to participate were selected for 

final analysis. Patients with pre-mature baby, all those 

babies who born with severe form of congenital 

anomalies such as cyanotic congenital heart disease, 

chromosomal defects, and hydrops, those who do not 

consent to participate were excluded from this study. 

Data were collected in 2 sections by using structured 

questionnaire in which questions were asked to 

determine the maternal risk factors associated with birth 

asphyxia; (1) Demographic and baseline data of mother 

(age of mother, area of residence, education status, 

booked or unbooked labor, history of drug or smoke 

usage during pregnancy, parity, fetus number, history of 

anemia, diabetes, preeclampsia, eclampsia, any 

previous history of birth asphyxia, and any other 

associated morbidities in mother during pregnancy). (2) 

Second section of questionnaire consist history of 

current pregnancy in which current maternal and fetal 

clinical parameters were included such as presence or 

absence of birth asphyxia, type of anesthesia received, 

mode of fetal delivery, APGAR score, gender, and birth 

weight of fetus. The APGAR score was recorded at 

minute 1, then minute 5, and lastly at minutes 20. 

APGAR score was assessed using certain parameters 

such as physical signs, skin color, fetal heart rate, fetal 

respiratory rate, reflex irritability, and muscle tone. 

If labor duration exceeds more than 8 hours in 

multiparous women and more than 12 hours in 

primigravida women then the labor was considered as 

prolonged. Fetal distress was labelled when fetal heart 

rate was greater than 160 beats per minute of heart rate 

were too fast and irregular. Fetal body's temperature 

when rises more than 990F was considered febrile. 

Mother was labelled anemic when her hemoglobin levels 

less than 11gm/dL before admission in hospital. 

After collection of relevant data, statistical package for 

social sciences (SPSS) version 26.0 was used for data 

entry and same software was used for final analysis. 

Quantitative variables were analyzed as mean and 

standard deviation such as age, APGAR score in 

minutes, gestational age, and fetal heart rate. 

Categorical variables such as gender, mode of delivery, 

type of anesthesia received during c-section, and 

presence or absence of birth asphyxia. Independent t-

test and chi-square test were used where appropriate 

and a p value of <0.05 was considered as statistically 

significant. 

Results 

A total of 118 patients were selected for final analysis 

who met the inclusion and exclusion criteria. The overall 

maternal mean age was 33.91±5.87 years. The 

minimum age was 18 years and maximum age was 39 

years. Most of the mothers did not have education and 

were illiterate (n = 38, 32.2%), while only 10.16% (n = 

12) had education level of ≥graduation. Most of our study 

subjects belongs from rural area as compare to urban, 

61.01% (n = 72) vs. 38.98% (n = 46), respectively.  

In my study, we have observed that most of the pregnant 

mothers had unbooked pregnancy 31.35% (n = 37). In 

this study, pregnant women who had previous history of 

birth asphyxia were 20.0% (n = 24) and 79.66% (n = 94) 

did not had previous history of birth asphyxia. The 

findings of this study shows most common comorbid 

condition was presence of anemia in 22.88% (n = 27) of  
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pregnant women. Cardiovascular related and presence 

of diabetes mellitus were less frequent, 11.86% (n = 14) 

vs. 5.08% (n = 06), respectively. 

Mean duration of labor was 247.77±90.78 minutes. The 

most common fetal presentation was vertex 88.98% (n 

= 105). Normal vaginal delivery 71. 18 % (n = 84) was 

the most common technique used for fetal delivery, 

cesarean section was observed in 22.03% (n = 26) of 

the cases, while delivery assisted with instruments were 

observed in 6.77% (n = 08) of the cases. 

Significant predictors of birth asphyxia in our region were 

increased maternal age (33.91±5.87 – years), unbooked 

pregnancies (52.94%, n = 18/34), use of cigarettes 

(8.82%, n = 3/34), previous history of birth asphyxia 

(47.05%, n = 16/34), presence of anemia in pregnant 

women (55.88%, n = 19/34), breech presentation 

(29.41%, n = 10/34), cesarean section (32.35%, n = 

11/35), and increased duration of labor (359.18±60.42 – 

minutes), p <0.05. Table I  

The overall observed prevalence of birth asphyxia in this 

study was 28.81% (n = 34). Figure 1 

 
Figure 1. Overall prevalence of birth asphyxia in low resource 

communities. (n = 118) 

Discussion  

Larger scale epidemiological studies observed that 

roughly 130 million newborn infants born and among 

them around 4 million die during the first month. Also, 

more than 98% of these neonatal deaths occur in low 

and middle-income countries including Pakistan, India, 

Nigeria, and Africa. The rate of mortality among children 

of less than five years of age has greatly improved during 

the past couple of decades and on the other hands, there 

is no or little improvement in terms of mortality of 
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Table I: Maternal Predictors of Birth Asphyxia in Low-Resource Communities. (n = 118) 

Maternal Predictors 
Overall Birth Asphyxia 

p value 
(N = 118) Yes (N = 34) No (N = 84) 

Age – mean ± SD 33.91±5.87 33.91±5.87 29.81±6.24 0.003 

BMI - kg/m2 25.85±5.08 24.35±4.19 25.05±3.83 0.15 

Education Status 

  Illiterate 38 15 23 

0.07 

  Primary 27 8 19 

  Secondary 22 4 18 

  Intermediate  19 4 15 

  ≥Graduate 12 3 9 

Area of Residence 
  Rural 72 26 46 

0.04 
  Urban 46 8 38 

Booked Pregnancy 
  Yes 37 16 21 

0.02 
  No 81 18 63 

Type of Addiction (n = 12) 

  Betel Nuts 7 2 5 

0.001 
  Cigarette 3 3 0 

  Hukka 2 0 2 

Chewable Tobacco 1 1 0 

Previous History of BA 
  Yes 24 16 8 

0.03 
  No 94 18 76 

Parity 

  Primiparous  72 10 62 

0.27   Multiparity 37 19 18 

  Grand Multiparity 9 5 4 

Comorbid 

  None 71 5 66 

0.001 
  Anemia 27 19 8 

CVD Related 14 6 8 

Diabetes Mellitus 6 4 2 

Cardiovascular Related (n = 
14) 

  Preeclampsia 9 4 3 

0.03   Eclampsia 3 3 0 

  PIH 2 1 1 

 
X2 and fisher's exact tests were applied where appropriate, P value <0.05 considered to be 
significant  
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neonates. It is also estimated that one third of mortality 

among children occur in before reaching the age of 5 

years. According to millennium development goal 4 

(MDG 4), focus should be made on reducing children 

mortality due to preventable causes including birth 

asphyxia and complicated infections. By following the 

MDG 4 guidelines, most of the developed countries has 

an incidence of birth asphyxia to less than 0.1%. On the 

other hands, the incidence of birth asphyxia in 

developing countries can reach up to 23% and Nigeria 

has the highest rate of birth asphyxia as 40%. The main 

reason behind this huge difference is the implementation 

of MDG 4 recommendations in their health care facilities.  

In our study, we have observed that overall prevalence 

of birth asphyxia was 28.81%. In an international study 

conducted by Workineh Y and colleagues 10 has shown 

almost similar prevalence of birth asphyxia (24.0%). This 

is because of their study was also comprises of low 

resource communities and among them lack of antenatal 

care is the predominant cause leading to birth asphyxia. 

Another larger scale national study conducted in 

Pakistan and patients were recruited from major cities 

like Karachi, Lahore, and Khyber Pakhtunkhwa has 

shown prevalence of birth asphyxia as 35%, 14%, and 

11%, respectively.11 This vast difference in different 

cities of Pakistan is not clearly mentioned anywhere in 

their studies but one of the underlying reasons is the 

inclusion of the number of patients in their studies such 

as more number of pregnant women were enrolled in 

Karachi, then Lahore, and least numbers were included 

in Khyber Pakhtunkhwa. While recent data from UNICEF 

has shown prevalence of birth asphyxia in Pakistan as 

20.9%.12  

Maternal age is also a big risk factor in causing birth 

asphyxia. Higher frequency of birth asphyxia observed 

in older women having age more than 30 years. This 

statement can be proved through this study as the 

increasing mean age of 33.91±5.87 years in pregnant 

women was associated with higher prevalence of birth 

asphyxia. On the contrary, a study conducted in 

Pakistan has shown Mean maternal age in asphyxia 

group was 24.22 ± 3.38 year.13 One of the possible 

reasons could be the inclusion of younger age group 

population in their study, unfortunately they did not have 

mentioned age limits in their study. While, some of the 

previously conducted studies also shows no-relation of 

maternal age with birth asphyxia.14 

In the analysis of associated factors, previously 

conducted studies have shown variable findings related 

to birth asphyxia. Findings from an international study 

has shown that fetal presentation at the time of delivery 

is an important predictor of birth asphyxia. Fetus born 

with vertex presentation were more than four folds lower 

chance of having birth asphyxia as compared to 

neonates born with mal-presentation.15 The same 

findings were observed in a previously conducted 

studies16,17 but they observed higher odds of having birth 

asphyxia (7 times higher) in mal-presented fetuses as 

compared with normal fetal presentation at the time of 

delivery. Cameroonian study's findings are in 

concordant with the previously conducted studies in this 

regard.18 One of the scientific reason behind this cause 

is that mal-presentation of the fetus is most of the times 

associated with premature rupture of the membrane and 

this may lead to umbilical cord compression and 

ultimately lead to birth asphyxia.19 Another risk factor of 

the birth asphyxia is the presence of prolong labor which 

is also caused by the mal-presentation of the fetus. That 

is why, ante-natal visits and care are the utmost 

important factors to reduce maternal and fetal 

complications. Significant predictors of birth asphyxia in 

our region was increased maternal age (33.91±5.87 – 

years), unbooked pregnancies (52.94%, n = 18/34), use 

of cigarettes (8.82%, n = 3/34), previous history of birth 

asphyxia (47.05%, n = 16/34), presence of anemia in 

pregnant women (55.88%, n = 19/34), breech 

presentation (29.41%, n = 10/34), cesarean section 

(32.35%, n = 11/35), and increased duration of labor 

(359.18±60.42 – minutes), p <0.05. An infant may also 

experience asphyxia if their blood cannot carry sufficient 

oxygen to their cells, typically due to iron deficiency or 

other hemoglobin-related issues in the baby's red blood 

cells. If the mother is anemic, this form of asphyxia can 

occur before the delivery and during the delivery.  

Previously published several international studies 20-22 

have identified that anemia is the leading risk factor 

associated with BA and hence should be identified & 

rectified by periodic peri-natal visits. The same findings 

are observed in our study. 

Some national and international studies differ from the 

findings of our study. primigravida’s frequently leave out 

on essential aspects of pregnancy care, such as early 

registration and regular antenatal visits, leaving them 

unaware of their responsibilities towards themselves and 

their unborn babies.23 This lack of awareness can result 

in complications, including birth asphyxia.  

Conclusion  
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Birth asphyxia overserved to be the highly prevalent in 

this study. Multiple preventable factors that can be 

controlled reduces the risk of birth asphyxia the women 

of our area. Awareness and proper ante-natal care 

should be done in all pregnant women to reduce the risk 

of maternal and fetal complications. 
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