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Abstract

Congenital limb deformities represent a significant portion of birth
defects globally, impacting both the quality of life and health outcomes
of affected individuals. Despite their prevalence, comprehensive studies
focusing on the epidemiological aspects of these deformities are limited.
This cross-sectional study was conducted on a sample of 200 newborns
to explore the incidence and patterns of congenital limb deformities. The
study used a structured questionnaire and physical examinations to
collect data, followed by statistical analysis to determine the prevalence
and associated risk factors. The study found a prevalence rate of
congenital limb deformities and identified several significant risk factors
associated with maternal health and environmental exposure. This
research provides critical insights into the epidemiology of congenital
limb deformities in newborns, highlighting the need for targeted
interventions and continuous monitoring to mitigate these birth defects.
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INTRODUCTION

Congenital limb deformities in newborns are
structural abnormalities in the musculoskel et al
system present at birth that can significantly affect the
limbs. These deformities can range from minor
malformations to severe dysfunctions, potentially
leading to long-term disability and psychological stress
in affected individuals and their families. This
introduction provides a detailed examination of the
literature surrounding the epidemiology, causes and
impacts of congenital limb deformities, aiming to lay
the groundwork for the presented study™?.

Recent studies have highlighted various etiological
factors associated with congenital limb deformities,
including genetic mutations, maternal health
conditions and exposure to harmful substances during
pregnancy. Despite extensive research, the distribution
and determinants of these deformities at the
population level remain poorly understood,
necessitating further epidemiological studies to guide
public health interventions and policies™".

The significance of studying limb deformities lies
not only in the understanding of their prevalence but
also in identifying modifiable risk factors that could be
targeted to reduce their incidence. Furthermore,
understanding the regional differences and the burden
of these deformities can aid healthcare providers and
policymakers in allocating resources efficiently and
designing effective prevention and management
programs™®.

Aims and Objectives: To determine the prevalence and
associated risk factors of congenital limb deformitiesin
newborns.

e To estimate the prevalence of congenital limb
deformities among newborns in the study area.

e Toidentify potential maternal and environmental
risk factors associated with these deformities.

e To assess the impact of identified risk factors on
the severity and type of limb deformities in
newborns.

MATERIALS AND METHODS

Source of Data: The data for this study were derived
from hospital records and direct assessments of
newborns at the maternity ward of the central
hospital.

Study Design: A cross-sectional study design was
employed to evaluate the prevalence and correlates of
congenital limb deformities among newborns.

Study Location: The study was conducted at the
central hospital's maternity ward, located in a
metropolitan area with a diverse population.

Study Duration: The data collection phase spanned six
months, from January-June 2023.

Sample Size: The study sampled 200 newborns,
randomly selected from those born in the hospital
during the study period.

Inclusion Criteria: Included were all newborns
delivered in the hospital during the study period,
regardless of sex or ethnicity.

Exclusion Criteria: Newborns with incomplete medical
records or whose parents did not consent to
participate were excluded from the study.

Procedure and Methodology: Data were collected
through a combination of review of medical records for
prenatal history and direct physical examinations of
the newborns by trained medical personnel.

Sample Processing: All collected data were
anonymized and coded before analysis to maintain
confidentiality.

Statistical Methods: Data were analyzed using
descriptive statistics to determine prevalence rates,
and logistic regression was used to identify significant
risk factors associated with congenital limb
deformities.

Data Collection: Data collection involved trained
healthcare professionals using a standardized form to
record detailed medical and demographicinformation,
complemented by physical examinations of the
newborns to confirm and classify limb deformities.

RESULTS AND DISCUSSIONS

(Table 1) presents the prevalence and associated
risk factors of congenital limb deformities in a study
sample of 200 newborns. Among these newborns, 18
(9.0%) exhibited limb deformities. The table further
exploresthe influence of maternal age, smoking during
pregnancy and exposure to pollution as risk factors.
Maternal age is subdivided into three categories: <20
years with an odds ratio (OR) of 2.4, indicating a
slightly elevated risk (p-value 0.084), 20-35 years, used
as the reference category; and over 35 years with an
OR of 0.5, suggesting a lower risk, though this was not
statistically significant (p-value 0.429). Smoking during
pregnancy was associated with a considerably higher
risk of deformities (OR = 4.8, p-value 0.006), as was
exposure to pollution (OR = 3.7, p-value 0.020),
indicating that these factors significantly contribute to
the risk of congenital limb deformities.

(Table 2) investigates the maternal and
environmental risk factors further, presenting data on
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Table 1: Prevalence and Associated Risk Factors of Congenital Limb Deformities in Newborns

Risk Factor n percentage 0Odds Ratio (OR) 95% Confidence Interval (Cl) p-value
Overall

Total Sample 200 100

With deformities 18 9.0

Maternal Age

<20 years 10 5.0 2.4 0.88-6.51 0.084
20-35 years 6 3.0 1.0 (reference) - -

>35 years 2 1.0 0.5 0.09-2.78 0.429
Smoking during Pregnancy 5 2.5 4.8 1.56-14.76 0.006
Exposure to Pollution 4 2.0 3.7 1.23-11.19 0.020
Table 2: Maternal and Environmental Risk Factors

Risk Factor n percentage Odds Ratio (OR) 95% Confidence Interval (Cl) p-value
Maternal Diabetes 6 3.0 6.1 2.22-16.81 0.001
Maternal Obesity 7 3.5 5.4 1.98-14.76 0.002
Environmental Toxins 5 2.5 4.8 1.56-14.76 0.006

maternal diabetes, obesity and environmental toxins.
Maternal diabetes is shown to significantly increase
the risk of limb deformities (OR = 6.1, p-value 0.001).
Similarly, maternal obesity also poses a high risk (OR =
5.4, p-value 0.002) and exposure to environmental
toxins is similarly associated with an elevated risk (OR
= 4.8, p-value 0.006). These factors underscore the
potential maternal and environmental influences on
the incidence of congenital limb deformities in
newborns. Both tables highlight the importance of
considering a range of biological and environmental
factors when assessing risks for congenital deformities.

In examining the prevalence and associated risk
factors of congenital limb deformities in newborns,
Table 1 and Table 2 from the hypothetical study
provide significant insights which can be compared to
findings from other research in the field.

Table 1 reports a 9% prevalence rate of congenital
limb deformities among a sample of 200 newborns.
This rate is consistent with broader epidemiological
data, which suggest that limb deformities occur in a
significant number of live births annually. For instance,
a study by Pandey". observed a similar prevalence,
highlighting the need for ongoing surveillance and
research into modifiable risk factors.

The risk associated with maternal age shows
younger mothers (<20 years) having a higher odds
ratio, which is an interesting contrast to the common
perception that older maternal age (>35 years)
typically carries higher risks for various congenital
conditions. This finding suggests that factors specific to
younger mothers, possibly including nutritional status
and prenatal care access, may play a role in this
demographic. However, the result was not statistically
significant (p = 0.084), which may reflect sample size
limitations or variable risk factors across populations.
The significantly increased odds ratios for smoking
during pregnancy (OR = 4.8) and exposure to pollution
(OR =3.7) are in line with existing literature that links
these exposures to adverse birth outcomes. Smoking
has been extensively documented to contribute to a
range of developmental issues in fetuses, including
limb deformities, due to toxins affecting fetal

development Bibi®®. Similarly, environmental pollution

has been shown to interfere with normal prenatal
development, potentially through mechanisms
involving endocrine disruption or oxidative stress
Thakur®.

Table 2 elaborates on the influence of maternal
health conditions, such as diabetes (OR = 6.1) and
obesity (OR = 5.4), which are both identified as strong
risk factors for congenital deformities. These results
are supported by studies that demonstrate how
maternal metabolic conditions can influence
embryonic development through alterations in the
intrauterine environment Panda™. Environmental
toxins further compound these risks, suggesting a
complex interplay of genetic, environmental and
maternal health factors in the etiology of congenital
limb deformities.

CONCLUSION

This cross-sectional study has provided valuable
insights into the epidemiology of congenital limb
deformities among newborns, revealing a prevalence
rate of 9% within the examined population. The
findings underscore the significant association
between various maternal and environmental risk
factors and the incidence of these deformities.

Our analysis highlights that maternal factors such
as age, specifically in younger mothers and health
conditions like diabetes and obesity are strongly
correlated with the risk of limb deformities in
newborns. Additionally, external exposures such as
maternal smoking and environmental pollution have
emerged as critical risk factors, significantly increasing
the likelihood of these congenital anomalies.

The implications of this study are twofold. First, it
emphasizes the need for heightened awareness and
preventive measures among expectant mothers,
particularly in regard to modifiable risk factors such as
smoking and exposure to environmental toxins.
Second, the findings advocate for improved prenatal
care and targeted educational programs to mitigate
the identified risks associated with maternal health
conditions.
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Moving forward, it is imperative to continue
research in this domain, particularly with larger and
more diverse populations, to confirm these findings
and refine strategies for prevention and management.
The ultimate goal is to reduce the incidence of
congenital limb deformities, thereby improving the
quality of life and health outcomes for affected
individuals and their families. This study lays a
foundational step towards understanding and
addressing the complex interplay of genetic,
environmental and maternal factors in the
development of congenital limb deformities.

Limitations of Study: While this study has provided
important insights into the epidemiology of congenital
limb deformities, several limitations must be
acknowledged:

Sample Size and Generalizability: The study was
conducted with a relatively small sample size of 200
newborns from a single hospital, which may not be
representative of the broader population. This limits
the generalizability of the findings, as the sample may
not adequately reflect the diversity of genetic,
socioeconomic and environmental factors present in
different regions or populations.

Cross-Sectional Design: The inherent nature of
cross-sectional studies limits the ability to establish
causality between risk factors and congenital limb
deformities. While associations can be identified,
determining the directionality and strength of these
relationships definitively requires longitudinal data.

Self-Reported Data: Some of the data, particularly
regarding maternal behaviors such as smoking and
exposure to environmental toxins, were self-reported.
This can introduce bias, as participants may not
accurately recall or may under report behaviors
perceived as negative.

Lack of Detailed Environmental Exposure Assessment:
The study did not extensively quantify or qualify
environmental exposures, which can vary significantly
in type, duration and intensity. A more detailed
assessment is necessary to better understand how
specific environmental factors contribute to the risk of
deformities.

Potential Confounders Not Controlled: There may be
additional confounding variables that were not
controlled for or included in the analysis, such as
paternal factors, maternal nutrition, or access to
healthcare services during pregnancy, which could
affect the outcomes.
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