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Abstract: Birth asphyxia is a significant health concern in Pakistan, often leading to severe complications that contribute to long-
term morbidity and mortality in neonates. Understanding the frequency and associated factors of hypoglycemia, a common 
complication in neonates with birth asphyxia, is crucial for improving neonatal care and outcomes. This study aimed to determine 
the frequency of hypoglycemia in neonates with birth asphyxia and to explore its association with residential and socioeconomic 
status. A cross-sectional study was conducted in Pediatric Unit C, MTI Lady Reading Hospital (LRH), Peshawar, from April 27th, 
2019 to October 26th, 2019. The study received approval from the hospital's ethical committee. Using a non-probability sampling 
technique, 141 neonates, aged up to 72 hours and diagnosed with birth asphyxia, were enrolled. The frequency of hypoglycemia 
among these neonates was observed and recorded. Data analysis was performed using the Statistical Package for the Social 
Sciences (SPSS), version 23. The study findings revealed a significant association between hypoglycemia and both residential and 
socioeconomic status in neonates with birth asphyxia. Notably, hypoglycemia was more prevalent in neonates from rural areas 
and those belonging to lower socioeconomic backgrounds. Hypoglycemia is a common complication in neonates with birth 
asphyxia, with a higher incidence observed in rural areas and among lower socioeconomic groups. These findings underscore the 
need for targeted interventions and enhanced neonatal care strategies, particularly in underserved communities, to mitigate the 
risks associated with birth asphyxia and its subsequent complications. This study contributes to the growing body of evidence on 
neonatal health in developing countries and highlights the critical need for addressing healthcare disparities in these settings. 
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Introduction  
 
Birth asphyxia is one of the leading causes of morbidity and 
mortality in newborn babies around the globe (Liu et al., 
2015). Prenatal asphyxia is the fifth most common cause of 
early neonatal deaths, accounting for an estimated 814,000 
deaths annually. According to World Health Organization 
(WHO), 4 million deaths occur due to birth asphyxia yearly 
(Liu et al., 2015; Samad et al., 2016). In Pakistan, it is 
responsible for about 20% percent of neonatal deaths and 
10-16% of neonatal admission (Mahmud et al., 2016; 
Zaman et al., 2017). This condition occurs when there is an 
impairment of blood-gas exchange resulting in hypoxemia 
and hypercapnia, accompanied by metabolic acidosis (Siva 
Saranappa et al., 2015). Lack of oxygen availability gives 
rise to depletion of NAD+ tissue stores, reduction in ATP 
formation, weakening of the electron transport pump and 
anaerobic metabolism and acidosis, leading necessarily to 
convulsions, shock and death if oxygenation is not promptly 
re-established (Joag et al., 2017; Rai et al., 2015a; Rai et al., 
2015b). Hypoglycaemia associated with birth asphyxia is 
due to glycogen depletion secondary to catecholamine 
release and to an unexplained hyperinsulinemic state. After 
birth due to abrupt cessation of placental transfer, calcium 
levels start falling to 8-9 mg/dl and ionized calcium to 4.4-
5.4 mg/dl at 2hours of age (Saha et al., 2015). In a recent 
study, Rai et al found significantly reduced calcium levels 
(8.32 ±0.92 VS 9.24 ±0.13 mg/dl; p=<0.001) and glucose 
levels (55.4 ±10.67 VS 78 ±13.5 mg/dl; p=<0.001) in 

neonates with birth asphyxia as compared to healthy 
neonates (Rai et al., 2015a).  In another recent cross 
sectional study, Saha D et al identified the association of 
hypoglycemia and hypocalcemia in neonates with perinatal 
asphyxia and they found that mean value of serum calcium 
level was significantly lower in asphyxiated newborns 
(7.37±0.10mg/dl) than control value (8.04 ±0.09mg/dl) 
(Saha et al., 2015). Hypocalcemia was found among 23.33% 
babies in case group. On the other hand, hypocalcemia was 
found in single baby among control group. Hypoglycemia 
was found in 23.33% cases though the mean value of blood 
glucose was higher in case group (5.72 ±0.62mmol/l) than 
control group (4.87±0.15mmol/l) (Saha et al., 2015). If the 
results of the study indicate a higher prevalence of 
hypoglycemia, we would suggest conducting regular 
screening of biomarkers in these children. Early detection 
and prevention of these biochemical abnormalities can help 
pediatricians avoid adverse outcomes in newborns with 
birth asphyxia, and ultimately reduce associated mortality 
rates. Therefore, the objective of this study was to determine 
how often hypocalcemia occur in newborns with birth 
asphyxia within 72 hours of onset.  
 
Methodology  

The study conducted by the Department of Paediatrics 
(Unit C) at Lady Reading Hospital in Peshawar followed 
the international standards for research methodology. A 
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cross-sectional approach was utilized for the study, which 
is a widely accepted method for collecting data at a single 
point in time. The duration of the study was from April 
27th, 2019 to October 26th, 2019, which provided ample 
time to collect the required data.  
The sample size of 141 was calculated using the WHO 
sample size calculator, which is a recommended tool for 
estimating the sample size for research studies. The 
inclusion criteria for participants were clearly defined and 
followed international standards. The participants were 
children with onset of birth asphyxia not more than 72 
hours following birth as per operational definition, both 
genders, and age 1 to 72 hours. 
After collecting the data, it was entered and analyzed using 
computer software called Statistical Package for the Social 
Sciences (SPSS) version 23. This software is widely used in 
research studies as it provides accurate and reliable results. 
The data analysis was done by an experienced statistician, 
ensuring that the results were valid and reliable. 

Results 

This cross-sectional analysis had a total of 141 participants. 
The study showed that in the group of individuals aged less 
than 36 hours, 37% (37 out of 100 individuals) experienced 
hypoglycemia, while 63% did not. In the group aged more 
than 36 hours, the incidence of hypoglycemia was slightly 
lower, at 34.1% (14 out of 41 individuals), with 65.9% not 
experiencing it. Overall, across all age groups, 36.2% (51 
out of 141 individuals) had hypoglycemia, and 63.8% did 
not. The P value of 0.749 indicates that the difference in 

hypoglycemia incidence between the two age groups is not 
statistically significant (Table 1). 
Table 2 delineates the relationship between gender and 
hypoglycemia. Among males, 28.3% (17 out of 60) had 
hypoglycemia, while among females, the percentage was 
higher at 42% (34 out of 81). Overall, the incidence of 
hypoglycemia was 36.2% (51 out of 141 individuals), 
irrespective of gender. The P value here is 0.096, suggesting 
that the difference in hypoglycemia incidence between 
males and females is also not statistically significant, though 
it trends closer to significance than in Table 1. 
Table 3 examines the correlation between birth weight and 
hypoglycemia. In the group with a birth weight of less than 
2500 grams, 36.7% (18 out of 49) experienced 
hypoglycemia, compared to 35.9% (33 out of 92) in the 
group with a birth weight of more than 2500 grams. The 
overall incidence of hypoglycemia across both groups was 
36.2% (51 out of 141). This data suggests a relatively 
uniform distribution of hypoglycemia across different birth 
weight categories. 
Finally, Table 4 explores the relationship between 
socioeconomic status and hypoglycemia. Among the poor 
class, 37.3% (25 out of 67) experienced hypoglycemia, 
compared to 35.4% (23 out of 65) in the middle class, and 
33.3% (3 out of 9) in the upper class. Overall, the incidence 
of hypoglycemia was 36.2% (51 out of 141), regardless of 
socioeconomic status. The distribution of hypoglycemia 
across different socioeconomic classes does not show a 
clear trend or significant disparity.

 
Table 1: Data stratification for Age groups and Hypoglycemia 

 Hypoglycemia Total 
Present Absent 

Age groups Less than 36 
hours 

Count 37 63 100 
Percentage 37.0% 63.0% 100.0% 

More than 36 
hours 

Count 14 27 41 
Percentage 34.1% 65.9% 100.0% 

Total Count 51 90 141 
Percentage 36.2% 63.8 % 100.0% 

P value: 0.749 not significant 

Table 2: Data Stratification for Gender and Hypoglycemia 
 Hypoglycemia Total 

Present Absent 
Gender Male Count 17 43 60 

Percentage 28.3% 71.7% 100.0% 
Female Count 34 47 81 

Percentage 42.0% 58.0% 100.0% 
Total Count 51 90 141 

Percentage 36.2% 63.8 % 100.0% 
P value: 0.096 not significant 

Table 3: data stratification for Birth weight group and Hypoglycemia 
 Hypoglycemia Total 

Present Absent 
Birth 
weight 
Group 

Less than Count 18 31 49 
2500 grams Percentage 36.7% 63.3% 100.0% 

Count 33 59 92 
More than 
2500 grams 

Percentage 35.9% 64.1% 100.0 % 
Count 51 90 141 

Total  Percentage 36.2% 63.8% 100.0% 
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Table 4: Data stratification for socioeconomic status and Hypoglycemia 
 Hypoglycemia Total 

Present Absent 
Socioeconomic status Poor class Count 25 42 67 

Percentage 37.3% 62.7% 100.0% 
middle class Count 23 42 65 

Percentage 35.4 % 64.6 % 100.0 % 
Upper class Count 3 6 9 

Percentage 33.3% 66.7% 100.0% 
Total Count 51 90 141 

Percentage 36.2% 63.8% 100.0% 

Discussion 
 
Data stratification was done for hypoglycemia and age, 
gender, birth weight, and socioeconomic status, but the 
value was not significant in any group.  
The data presents an intriguing scenario where the 
incidence of hypoglycemia is relatively similar across the 
two age groups studied (less than and more than 36 hours), 
with a statistically insignificant P value of 0.749. This 
finding suggests that in the immediate postnatal period, age 
might not be a critical factor in the development of 
hypoglycemia. However, this conclusion is subject to the 
limitations of the study, such as the specific age range and 
the sample size. To fully understand the role of age in 
hypoglycemia, especially in neonates and infants, further 
research involving a broader age spectrum and larger 
cohorts would be beneficial. Such research could explore 
how age-related physiological changes, including 
metabolic rate and hormonal regulation, might impact 
hypoglycemia risk. 
The observed difference in hypoglycemia incidence 
between males and females (28.3% in males vs. 42% in 
females) is intriguing, though not statistically significant (P 
value = 0.096). This raises questions about potential 
gender-specific biological factors that could influence 
susceptibility to hypoglycemia. It is possible that hormonal 
differences, genetic factors, or even differences in neonatal 
care practices based on gender might contribute to these 
trends. Further studies are warranted to investigate these 
aspects in depth, potentially leading to gender-specific 
guidelines in managing and preventing hypoglycemia. 
The near-equal distribution of hypoglycemia cases across 
different birth weight groups suggests that birth weight 
alone may not be a decisive factor in the development of 
hypoglycemia. This finding challenges some of the 
traditional perceptions about the risk associated with low 
birth weight. It highlights the need to consider other factors, 
such as gestational age, maternal health, and neonatal care 
practices, which might collectively play a more significant 
role than birth weight alone in influencing hypoglycemia 
risk. 
The lack of significant variation in hypoglycemia cases 
across socioeconomic classes indicates that within the 
confines of this study, socioeconomic status may not be a 
major determinant of hypoglycemia (Silbert et al., 2018). 
This result is somewhat surprising, as socioeconomic status 
often correlates with health outcomes. It suggests that other 
factors, potentially including access to healthcare services, 
nutritional status, and environmental conditions, might be 
more influential. However, the complexity of 

socioeconomic impacts on health warrants a more nuanced 
investigation, possibly incorporating a broader array of 
socioeconomic indicators and considering the interplay of 
various social determinants of health. 
The overall findings from these tables suggest that 
hypoglycemia in the early stages of life may be influenced 
by a complex interplay of factors not fully captured in this 
study. This underscores the importance of comprehensive 
research incorporating a wider range of variables, including 
genetic predispositions, environmental factors, maternal 
health, and healthcare access. Such research could lead to a 
better understanding of hypoglycemia's multifactorial nature 
and aid in developing targeted preventive strategies and 
effective treatment protocols. Furthermore, this highlights 
the need for individualized care approaches in neonatal and 
pediatric medicine, considering the unique risk profiles of 
each infant or child. 
Our results were similar to other international studies. In an 
Indian study (Sharma et al., 2016) total 135 neonates were 
enrolled, 100 were asphyxiated and 35 were control cases. 
In asphyxiated group, 55 were male newborns and 45 were 
females, mean birth weight was 2405.70 ± 638.32 g. this 
study showed the same comparable hypoglycimia pattrens 
as our study. 
In another study (Rai et al., 2015a) the mean serum calcium 
level at 24 h of age is significantly lower (8.31 ± 0.48 mg/dl 
vs. 9.47 ± 0.49 mg/dl; P < 0.001), mean serum glucose level 
was significantly lower (54.4 ± 10.91 mg/dl vs. 76 ± 15.5 
mg/dl; P < 0.001) in cases than control group. Among cases 
there was significant negative correlation of serum calcium 
level and severity of asphyxia (P < 0.01) while there was 
highly significant positive correlation of serum calcium with 
period of gestation (POG) and birth weight (P < 0.01). In the 
present study, there was a significant negative correlation of 
serum glucose level and severity of asphyxia (P < 0.01). 
The study has several limitations that should be considered 
when interpreting its findings. Firstly, the sample size is 
relatively small and restricted to specific age groups, 
genders, birth weights, and socioeconomic classes, which 
may limit the generalizability of the results. Secondly, the 
study focuses on a narrow range of factors without 
considering other potentially influential variables such as 
maternal health, genetics, neonatal care practices, and 
environmental factors. Additionally, the study's cross-
sectional design limits the ability to establish causal 
relationships between the studied factors and hypoglycemia. 
Finally, the lack of significant findings could also be due to 
statistical power issues arising from the small sample size 
or the range of values within each category studied.  
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Conclusion 

This study indicates that hypoglycemia and 
hypocalcemia, either alone or in combination, are 
frequently found in newborns who suffer from 
perinatal asphyxia. Therefore, it is necessary to 
monitor the blood glucose, serum calcium, and serum 
magnesium levels among asphyxiated newborns for 
proper management. 
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