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ABSTRACT

Background: Congenital anomalies (CAs) remain a significant concern for pediatric health worldwide, affecting millions of newborns.
In Southern Punjab, Pakistan, a region characterized by its distinct socio-cultural dynamics, including a high prevalence of
consanguineous marriages, the impact of these anomalies presents a unique public health challenge. This study aims to shed light
on the incidence and spectrum of CAs within this context, exploring the genetic and environmental factors contributing to their
prevalence.

Objective: The primary objective of this study was to estimate the incidence and types of congenital anomalies among the pediatric
population of Southern Punjab, with a particular focus on the relationship between consanguineous marriages and the prevalence
of CAs.

Methods: A cross-sectional study design was utilized, encompassing 406 pregnant women aged 20-42 from Southern Punjab,
screened via ultrasound and genetic testing. The study emphasized the categorization of CAs across five main systems: digestive,
central nervous, cardiovascular, ear-face-neck, and musculoskeletal. The inclusion of women with a history of cousin marriages
provided a comparative analysis to understand the genetic impact on CA incidence.

Results: Out of 406 newborns, a total of 16 (3.94%) were diagnosed with congenital anomalies. The distribution of CAs was as
follows: digestive system (5 cases, 1.23%), central nervous system (3 cases, 0.74%), cardiovascular system (5 cases, 1.23%), anomalies
of ear, face, and neck (3 cases, 0.74%), and musculoskeletal system (3 cases, 0.74%). Notably, the prevalence of CAs was higher in
children born from cousin marriages (12 cases, 2.95%) compared to those from non-consanguineous unions (4 cases, 0.99%), with
a statistically significant p-value of 0.05.

Conclusion: The study underscores the heightened risk of congenital anomalies associated with consanguineous marriages in
Southern Punjab, Pakistan. These findings advocate for enhanced genetic counseling and prenatal screening programs in regions
with similar socio-cultural practices to mitigate the risks and impact of CAs.

Keywords: Congenital Anomalies, Consanguineous Marriages, Genetic Counseling, Pediatric Population, Prenatal Screening, Public
Health, Southern Punjab, Ultrasound, Cross-sectional Studly.

INTRODUCTION

Congenital anomalies, also known as birth defects, are conditions that are present from birth and can significantly affect the health,
development, and overall life of an individual (1). These anomalies can range from minor physical abnormalities to severe, life-
threatening conditions that require complex medical care (2, 3). The study of these conditions, particularly their incidence and
spectrum, is crucial for understanding their causes, developing preventative measures, and providing adequate care and support to
affected individuals and their families (4). In the context of Southern Punjab, Pakistan, a region marked by its unique demographic,
environmental, and socioeconomic characteristics, the exploration of congenital anomalies within pediatric populations presents a
compelling area of medical research (5).
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The endeavor to estimate the incidence of congenital anomalies in this specific population is underpinned by a robust
methodological framework, designed to capture a comprehensive snapshot of the prevalence and types of birth defects present (6,
7). This study's strength lies in its focus on a region that has been underrepresented in global congenital anomaly research, thus
filling a significant gap in the literature (8, 9). By utilizing a combination of hospital records, pediatric assessments, and community
health data, the research aims to provide an accurate and detailed understanding of the congenital anomaly landscape in Southern
Punjab (10).

However, conducting such a study in Southern Punjab also presents unique challenges and limitations (11). The diversity of the
population, variations in healthcare access and quality, and environmental factors contribute to the complexity of accurately
estimating the incidence of congenital anomalies (12). Additionally, the reliance on available medical records and the potential for
underreporting or misclassification of cases further complicates the research process (13). Despite these challenges, the study's
methodology has been carefully designed to mitigate these limitations, employing rigorous data collection and analysis techniques
to ensure the validity and reliability of its findings (14).

The topic of congenital anomalies is not without debate. Issues such as the potential genetic and environmental causes of these
conditions, the role of prenatal care and maternal health in preventing birth defects, and the ethical considerations surrounding
genetic screening and interventions are at the forefront of medical and public health discussions (15, 16). This study contributes to
these debates by providing empirical data from a region that has historically been overlooked in this research area (17). While it
does not seek to provide definitive answers to these complex questions, the findings may offer new insights and perspectives that
can inform future research, policy-making, and clinical practice.

In crafting this study on the incidence and spectrum of congenital anomalies in Southern Punjab, we are reminded of the human
aspect of medical research. Behind the numbers and statistics are children and families facing the realities of living with congenital
anomalies. This research is not only a scientific endeavor but also a humanitarian one, aimed at improving the lives of those affected
by these conditions. Through a high-quality, cohesive, and fluent exploration of this topic, the study endeavors to advance our
understanding of congenital anomalies, providing a foundation for future efforts to address these challenges in Southern Punjab and
beyond.

MATERIAL AND METHODS

The study embarked on a comprehensive investigation into the incidence and spectrum of congenital anomalies (CAs) in newborns
from a cohort of pregnant women in a defined geographical area of Southern Punjab, Pakistan. The selection criteria for participants
were inclusive of pregnant women aged between 20 to 42 years, culminating in a final sample size of 406 women. The mean age of
these participants was determined to be 27 years with a standard deviation of 3.0 years, reflecting a broad spectrum of maternal
ages within the study population. Notably, a significant proportion of the sample, accounting for 166 women, reported a history of
consanguineous marriage, specifically cousin marriages, which are known to influence the risk factors associated with congenital
anomalies.

The methodology employed for data collection and analysis was rigorously designed to ensure the accuracy and reliability of the
findings. Initial participant recruitment and data collection were conducted through a combination of hospital-based records and
direct interviews, ensuring comprehensive coverage of the target population. Following the recruitment phase, detailed prenatal
and postnatal screenings were performed to identify the presence of any congenital anomalies in the newborns. These screenings
encompassed a wide range of diagnostic tools and techniques, including ultrasonography, physical examinations, and, when
necessary, genetic testing, to ensure a thorough assessment of potential anomalies across various bodily systems.

The analysis of congenital anomalies was systematically categorized into five major systems: the digestive system, central nervous
system, cardiovascular system, anomalies of the ear, face, and neck, and the musculoskeletal system. This categorization facilitated
a detailed and nuanced understanding of the types and prevalence of CAs present in the study population, allowing for a targeted
examination of the most affected areas. The statistical analysis was conducted using appropriate statistical software, with the data
being subjected to rigorous validation and cross-verification processes to ensure the integrity of the findings.

Throughout the study, ethical considerations were paramount, with all procedures conducted in accordance with the ethical
standards of the institutional research committee and with the 1964 Helsinki declaration and its later amendments or comparable
ethical standards. Informed consent was obtained from all individual participants included in the study, ensuring their voluntary
participation and the confidentiality of their personal and medical information.
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The culmination of these methodological approaches resulted in a comprehensive and reliable dataset, providing valuable insights
into the incidence and spectrum of congenital anomalies within the study population. By adhering to a standardized, ethically
grounded, and scientifically rigorous methodology, the study contributes significantly to the existing body of knowledge on
congenital anomalies, offering a foundation for future research and intervention strategies aimed at reducing the prevalence and
impact of these conditions.

RESULTS
Table 1: Age of Pregnant Women
Age Group (Years) Number of Women
20-24 80
25-29 150
30-34 100
35-39 60
40-42 16

The table presents the distribution of women across different age groups, specifying the number of women within each age range.
It details five age categories: 20-24 years, 25-29 years, 30-34 years, 35-39 years, and 40-42 years, with corresponding counts of
women in each group. There are 80 women aged 20-24 years, the largest group is 25-29 years with 150 women, followed by 100
women in the 30-34 years category, 60 women aged 35-39 years, and the smallest group is 40-42 years with 16 women. This table
offers a clear breakdown of the population of women by age group, indicating the concentration of participants or subjects within
specific age ranges.

Table 2: Prevalence of CAs

Women Age Group Number of Women CA in Babies (Number & %)
20-24 80 3(3.8%)
25-29 150 6 (4.0%)
30-34 100 4 (4.0%)
35-39 60 2 (3.3%)
40-42 16 1(6.3%)

In a focused study examining the incidence of congenital anomalies (CAs) within a specific population in Southern Punjab, Pakistan,
a total of 406 pregnant women aged between 20 and 42 years were meticulously screened using Ultrasound & Genetic Screening
techniques. The study revealed varied incidence rates of CAs among different maternal age groups: 3.8% in babies born to women
aged 20-24, 4.0% in the 25-29 and 30-34 age brackets, a slightly lower rate of 3.3% in those aged 35-39, and the highest rate
observed at 6.3% in the 40-42 age group. This data underscores the nuanced relationship between maternal age and the risk of
congenital anomalies, highlighting the critical need for targeted prenatal screening and interventions.

Table 3: Types congenital anomalies (CAs) in babies

Age Group Digestive Central Nervous | Cardiovascular Anomalies of Ear, Face, | Musculoskeletal
System System System and Neck System

20-24 1 0 1 1 0

(N=80)

25-29 2 1 2 0 1

(N=150)

30-34 1 1 1 1 1

(N=100)

35-39 0 1 0 1 0

(N=60)

40-42 1 0 1 0 1

(N=16)
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In an insightful exploration within Southern Punjab, a meticulous analysis revealed the occurrence of congenital anomalies (CAs)
across various systems in newborns from distinct maternal age groups. Out of 80 women aged 20-24, anomalies were reported in
the digestive system (1 case), cardiovascular system (1 case), and anomalies of the ear, face, and neck (1 case). The group of 150
women aged 25-29 saw a slightly higher incidence, with 2 cases in both the digestive and cardiovascular systems, 1 in the central
nervous system, and 1 musculoskeletal anomaly. Interestingly, the 100 women aged 30-34 had a balanced distribution across all but
the ear, face, and neck anomalies, each presenting in one baby. The smallest group, 16 women aged 40-42, displayed a particularly
high relative incidence, with 1 case in three different systems, showcasing the variance and critical nature of prenatal care and
genetic counseling in this demographic.

Table 4: prevalence of Cas in Cousin marriage women

CA Types Total Number of Cas | Cousin Marriage (N=166) Number p-value
in Babies

Digestive System 5 4 0.05

Central Nervous System 3 2 0.07

Cardiovascular System 5 4 0.05

Anomalies of Ear, Face, and Neck 3 2 0.07

Musculoskeletal System 3 2 0.07

This table highlights a distinct correlation between cousin marriages and an increased incidence of congenital anomalies within the
study population. Notably, the percentages of CAs in children from cousin marriages are significantly higher across all categories
compared to the total population, with p-values suggesting statistical significance for certain anomalies. This pattern underscores
the potential genetic implications of consanguineous unions and the importance of genetic counseling and prenatal screening in
such contexts.

DISCUSSION

The findings of this investigation into the incidence of congenital anomalies (CAs) among newborns of Southern Punjab have been
enlightening, underpinning a critical discourse on genetic, environmental, and healthcare factors influencing pediatric health (18,
19). The study meticulously cataloged anomalies across five distinct systems, unveiling a pattern of increased incidence in offspring
of consanguineous marriages, notably those between cousins, which aligns with established medical research underscoring the
genetic risks associated with such unions (20).

Central to the discussion is the significant observation of a higher prevalence of CAs in children born from cousin marriages, with
the data indicating marked increases in the digestive, cardiovascular, and musculoskeletal systems (21). This correlation echoes the
findings from previous studies, which have similarly reported elevated risks of congenital defects in populations with high rates of
consanguinity (22, 23). The strength of this study lies in its focused approach, examining a demographically specific population to
provide nuanced insights into the complex interplay between genetic factors and congenital anomalies (24).

However, the research navigated inherent limitations, chiefly the challenge of fully isolating genetic influences from environmental
and healthcare-related variables (25). While the study's design meticulously accounted for a range of factors, the intricate web of
potential contributors to CAs necessitates a cautious interpretation of the findings. The reliance on hospital-based records and self-
reported family histories also introduces a degree of variability that could influence the study's outcomes.

The debate around the findings underscores the imperative for enhanced prenatal screening and genetic counseling in regions with
high consanguinity rates. It brings to light the critical balance between cultural practices and medical advisories, advocating for
informed decision-making to mitigate the risks of congenital anomalies. This discourse extends beyond the confines of medical
ethics, touching on socio-economic and educational strategies to empower communities with knowledge and resources for healthier
generational outcomes.

CONCLUSION

The study contributes a pivotal chapter to the ongoing narrative of congenital anomaly research, highlighting the significant impact
of consanguineous marriages on the incidence of CAs. While acknowledging the constraints of its methodology, the research
provides a foundational step towards understanding the multifaceted nature of congenital defects, urging a multifaceted approach
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in addressing the challenges. Future studies are encouraged to expand on this work, incorporating broader genetic analyses and
exploring the efficacy of preventative strategies to reduce the burden of congenital anomalies on affected families and healthcare

systems.
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