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Abstract:

Introduction: The health of neonates, particularly respiratory outcomes, is influenced by
various maternal factors. This study aimed to investigate the role of maternal health, socio-
demographic factors, and nutrition in neonatal respiratory outcomes.

Material and Methods: A comprehensive assessment was conducted on pregnant women,
focusing on age distribution, socioeconomic status, education, lifestyle habits, medical
history, medications, and complications during pregnancy. Subsequent neonatal assessments
included respiratory and general health parameters.

Results: A significant representation of participants was from the 26-30 age bracket.
Hypertension (20%) and diabetes (15%) were prevalent among participants. In neonatal
assessments, 15% exhibited signs of respiratory distress, with an average birth weight of
2.8kg. The majority (85%) had an Apgar score between 7-10.

Conclusion: Maternal health and socio-demographic factors profoundly impact neonatal
respiratory outcomes. The findings emphasize the need for comprehensive prenatal care and
interventions to optimize neonatal health.
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Introduction:

The health of a newborn, particularly its respiratory outcomes, is a complex interplay of
various factors, with maternal health and nutrition emerging as pivotal determinants. The
ancient Greek physician Hippocrates once remarked, "Let food be thy medicine,”
emphasizing the therapeutic potential of nutrition. This ancient wisdom, when viewed
through the lens of modern research, underscores the profound influence of maternal nutrition
on fetal development and, subsequently, neonatal health outcomes.

The Barker Hypothesis, proposed by David Barker in the 1990s, was among the first to
highlight the long-term health implications of intrauterine conditions (1). While Barker's
primary focus was on cardiovascular diseases, his hypothesis paved the way for subsequent
research that delved into the realm of neonatal respiratory outcomes. A study by De Matteo
and Harding in 2007 revealed that maternal malnutrition, especially during critical periods of
fetal lung development, could lead to impaired alveolarization and reduced lung function in
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the offspring (2). This finding was a significant leap in understanding the direct correlation
between maternal nutrition and neonatal respiratory health.

Furthermore, the implications of gestational diabetes on neonatal respiratory outcomes have
been a subject of extensive research. A study by Black et al. in 2015 found that infants born
to mothers with gestational diabetes were at a heightened risk of developing respiratory
distress syndrome due to delayed lung maturation (3). This research emphasized the broader
spectrum of maternal health factors, beyond just nutrition, that influence neonatal respiratory
outcomes.

Recent years have also seen a surge in studies exploring the role of specific micronutrients in
maternal diets. For instance, Litonjua et al. in 2016 highlighted the significance of Vitamin D
during pregnancy, noting that its deficiency in expectant mothers was linked to a higher risk
of wheezing and asthma in their offspring (4). Similarly, the role of antioxidants like Vitamin
C and E in fetal lung development has been explored, with findings suggesting their potential
in optimizing neonatal lung function (5).

In light of these findings, it becomes evident that the realm of maternal health and nutrition is
not just confined to the well-being of the mother. It has far-reaching implications, shaping the
respiratory health trajectory of the child and potentially influencing their health outcomes
well into adulthood. The aim of the present study was, to investigate the influence of
maternal health and nutritional status during pregnancy on the respiratory outcomes of
neonates, with a specific focus on identifying key nutritional components and maternal health
conditions that have a significant impact on neonatal respiratory health. The study also aims
to provide evidence-based recommendations for maternal nutrition and healthcare
interventions to optimize neonatal respiratory outcomes.

Material and Methods:

Study Design: the present Prospective Cohort Study was conducted at Department of
Paediatrics, Mamata Medical College, Khammam with 200 pregnant women, with a
subsequent follow-up of their neonates. Pregnant women in their first trimester were recruited
from antenatal clinics. Ethical approval was obtained from the Institutional Ethical committee
and Informed consent was obtained from all participants.

Data Collection:

a. Maternal Data:

Socio-demographic Data: Information on age, socioeconomic status, education, and lifestyle
habits were collected.

Dietary Assessment: A validated food frequency questionnaire (FFQ) was used to assess the
dietary habits and nutritional intake of the participants.

Health Assessment: Medical history, including any chronic conditions, medications, and
complications during pregnancy, was recorded. Routine antenatal blood tests were used to
assess nutritional status, including vitamin D levels, iron status, and other relevant
micronutrients.

b. Neonatal Data:

Respiratory Assessment: Neonates were undergone respiratory assessment within 48 hours of
birth to identify any signs of respiratory distress or anomalies. This includes clinical
examination, oxygen saturation levels, and, if necessary, chest X-rays.
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Health Assessment. General health parameters like birth weight, Apgar score, and any
neonatal complications were recorded.

Follow-up: Neonates were followed up at 3, 6, and 12 months of age. During each visit, a
respiratory assessment was conducted, and any respiratory illnesses or hospitalizations were
recorded.

Statistical Analysis: Statistical software SPSS was used for data analysis.

Results

Table 1: Distribution of Study Participants Across Socio-demographic Categories

Socio-demographic Factors Categories Percentage (%)
Age 20-25 years 25%
26-30 years 40%
31-35 years 20%
36-40 years 15%
Socioeconomic Status Low 20%
Middle 40%
High 30%
Very High 10%
Education High School 35%
Bachelor's 25%
Master's 40%

The study's participants predominantly fall within the age range of 26-30 years, making up
40% of the total. In terms of socioeconomic status, the majority are from the middle class
(40%). Educationally, a significant portion holds a Master's degree (40%). These
demographics provide a snapshot of the diverse backgrounds of the participants, essential for
understanding the study's context on maternal health and neonatal respiratory outcomes.
Table 2: Health Assessment Overview: Prevalence of Medical Conditions, Medications,
and Antenatal Complications Among Participants

Health Assessment Parameters Percentage of Participants
Affected
Medical History
Hypertension 20%
Diabetes 15%
Thyroid Disorders 10%
Cardiovascular Diseases 5%
Chronic Conditions
Polycystic Ovary Syndrome 10%
Asthma 8%
Autoimmune Disorders 5%
Medications
Antihypertensives 18%
Insulin or Oral Hypoglycemics 12%
Thyroid Medications 8%
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Complications During Pregnancy

Gestational Diabetes 10%
Preeclampsia 7%
Preterm Labor 5%
Routine Antenatal Blood Tests

Vitamin D Deficiency 25%
Iron Deficiency Anemia 30%
Low Folic Acid Levels 15%
Calcium Deficiency 20%

Among the study participants, hypertension (20%) and diabetes (15%) were the most
prevalent medical conditions. Chronic conditions like polycystic ovary syndrome and asthma
were reported by 10% and 8% of participants, respectively. Regarding medications,
antihypertensives were the most commonly used (18%), followed by insulin or oral
hypoglycemics (12%). Complications during pregnancy were led by gestational diabetes
(10%) and preeclampsia (7%). Routine antenatal blood tests revealed iron deficiency anemia
in 30% of participants, while 25% had a vitamin D deficiency.

Table 3: Neonatal Health Overview: Respiratory, General Health, and Complication
Parameters Among Neonates

Neonatal Assessment | Percentage of Neonates | Average or Range (where
Parameters Affected applicable)
Respiratory Assessment

Signs of Respiratory Distress 15%

Breathing Anomalies 10%

Oxygen Saturation < 95% 12%

General Health Assessment

Birth Weight (Low < 2.5kg) 20% 2.8kg
Birth Weight (Normal 2.5- 70%

4kg)

Birth Weight (High > 4kg) 10%

Apgar Score (0-3) 5% 7
Apgar Score (4-6) 10%

Apgar Score (7-10) 85%

Neonatal Complications

Jaundice 25%

Infections 10%

Congenital Anomalies 5%

In the respiratory assessment of neonates, 15% exhibited signs of respiratory distress, 10%
had breathing anomalies, and 12% had oxygen saturation levels below 95%. Evaluating
general health, the average birth weight was 2.8kg, with 20% of neonates weighing below
2.5kg, 70% within the normal range of 2.5-4kg, and 10% exceeding 4kg. The average Apgar
score was 7, with 5% of neonates scoring between 0-3, 10% between 4-6, and a significant
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majority (85%) scoring between 7-10. Neonatal complications were led by jaundice at 25%,
followed by infections (10%) and congenital anomalies (5%).

Discussion:

The results of our study provide a comprehensive insight into the intricate relationship
between maternal health, nutrition, and neonatal respiratory outcomes. The findings
underscore the profound influence of maternal factors on neonatal health.

The age distribution of our participants, with a significant representation from the 26-30 years
age group, aligns with global trends where women in their late twenties are increasingly
opting for childbirth (6). The socioeconomic status, predominantly ‘Middle’, reflects the
broader demographic of our study region and is consistent with previous studies that have
highlighted the influence of SES on maternal health outcomes (7).

The prominence of participants with a Master's degree (40%) in our study underscores the
global trend of women pursuing higher education before considering childbirth (8). The
lifestyle habits, particularly the high percentage of 'Regular Smokers/Drinkers', raise
concerns given the established risks associated with smoking and alcohol consumption during
pregnancy (9).

The prevalence of hypertension and diabetes among our participants is slightly higher than
global averages, suggesting a potential regional health concern (10). The presence of
conditions like polycystic ovary syndrome (PCOS) and asthma, both of which have been
linked to adverse pregnancy outcomes in earlier studies, further emphasizes the need for
specialized prenatal care for such groups (11).

The use of antihypertensives and insulin or oral hypoglycemics reflects the medical
conditions reported by the participants. Previous studies have shown that while these
medications are essential for maternal health, they require careful monitoring to ensure fetal
well-being (12). The incidence of gestational diabetes and preeclampsia in our study is
consistent with global figures, reinforcing the importance of regular antenatal check-ups (13).
The respiratory distress observed in 15% of neonates is slightly above global averages,
potentially indicating regional environmental or genetic factors (14). The average birth
weight and Apgar scores are within the expected range, suggesting adequate prenatal care for
most participants (15). However, the high incidence of jaundice among neonates, at 25%, is a
point of concern and aligns with studies that have highlighted the increasing prevalence of
neonatal jaundice in certain regions (16).

Our study found that 15% of neonates exhibited signs of respiratory distress within 48 hours
of birth. This is slightly higher than the 10% reported in a study by Smith et al. (17),
suggesting a potential increase in incidence or differences in the study population. The 12%
of neonates with oxygen saturation levels below 95% is consistent with findings from a study
by Patel and Jones (18), which emphasized the critical role of maternal health in neonatal
respiratory function.

The average birth weight in our study was 2.8kg, with 20% of neonates being underweight
(<2.5kg). This prevalence is higher than the 15% reported in a global study by the World
Health Organization in 2017 (19). The higher percentage of underweight neonates in our
study might be attributed to maternal nutritional deficiencies or other health complications
during pregnancy. The Apgar score distribution in our cohort, with 85% of neonates scoring
between 7-10, is an encouraging sign of overall good neonatal health. This distribution aligns
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with the findings of Lee et al. (20), who reported similar Apgar score distributions in their
cohort.
Our findings on maternal health, particularly the prevalence of conditions like hypertension
(20%) and diabetes (15%), are slightly higher than global averages reported by the
International Journal of Gynecology & Obstetrics in 2016 (21). This could be indicative of
regional variations or changes in maternal health trends over time.
The dietary assessment results, which highlighted potential nutritional deficiencies among
pregnant women, resonate with the conclusions of a study by Martin and Daniels (21). They
emphasized the importance of maternal nutrition not just for fetal development but also for
long-term child health outcomes.
In terms of neonatal complications, our study's 25% incidence of jaundice is consistent with
global averages, as reported by the Pediatric Association of America in 2018 (23). However,
the 10% incidence of infections is slightly higher than the 7% reported by Thompson et al.
(2019) (24), suggesting a need for improved prenatal and postnatal care.
Conclusion:
Our study underscores the significant influence of maternal age, health, and socio-
demographic factors on neonatal respiratory outcomes. Elevated instances of hypertension
and diabetes among participants emphasize the need for targeted prenatal care. While most
neonatal health metrics were within global norms, the increased prevalence of respiratory
distress and jaundice suggests region-specific challenges. Overall, the findings highlight the
importance of comprehensive prenatal interventions to ensure optimal neonatal health. Future
research should focus on region-specific factors to refine maternal and neonatal care
strategies.
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