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Abstract:
Background: Congenital anomalies have imposed a sizable burden on global mortality,

disability and medical cost worldwide. Several studies have investigated the risk factors

attributed to lethal congenital anomalies

Objective: To assess pattern and associated factors of congenital anomalies, in neonatal

intensive care unit, Tikur Anbessa specialized hospital, Addis Ababa, Ethiopia 2023

Methodology: The case-control study was employed to investigate factors associated with
congenital anomalies at Tikur Anbesa Specialized hospital. Cases included all newborns with
congenital anomalies admitted to the ICU, while controls were randomly selected unmatched
newborns without congenital anomalies. The normal distribution of continuous variables was
assessed using Shapiro-Wilk test. The mean and standard deviation calculated for normality
distributed data while median and interquartile range calculated for skewed data. A univariate
and multivariate binary logistic regression analysis was performed to examine the factors
associated Congenital anomalies. The results of logistic regression reported as adjusted odds
rations (OR) with 95% confidence intervals and p-value < 0.05 are considered statistically
significant.

Results: An analysis involving 131 cases and 128 controls revealed that the median age of
mothers stood at 28(=IQR= 6) years. Respiratory anomalies were identified as the most common,
accounting for 21.4 % of the cases, followed by multiple congenital anomalies at 20.6 %, and
gastrointestinal anomalies at 19.8 % of cases. After adjusting for all variables in the multivariate
analysis, folic acid supplementation was found to have a significant impact on preventing
congenital anomalies (AOR=0.58, 95% CI 0.3, 0.99, p=0.032). Further analysis of the data
revealed that maternal age over 35 years (AOR=2.3, 95% CI 0.8, 6.5, p=0.12), maternal smoking
(AOR=6.7, 95% CI 0.8, 58.1, p=0.08), a history of previous congenital anomalies (AOR=2.1,
95% CI 0.4, 11.8, p=0.4), exposure to environmental toxins (AOR=0.2, 95% CI 0.3, 3.8,
p=0.78), maternal alcohol consumption (AOR=2.4, 95% CI 0.6, 9.6, p=0.21), and maternal
chronic medical conditions (AOR=1.8, 95% CI 0.7, 4.4, p=0.23) were non-statistical positive

association with congenital anomalies.



Conclusion: Numerous factors have been linked to the occurrence of congenital anomalies. The
pattern of these anomalies differed from those found in other local studies and global evidence,

despite similar contributing and aggravating factors.
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CHAPTER ONE: INTRODUCTION

1.1. Background
Congenital anomalies are a wide range of functional, behavioral, structural or metabolic

anomalies that occur during prenatal development, which manifest prenatally, at birth, or even
later in infancy(1, 2). Congenital anomalies stood as the fourth most prominent cause of death
among children under age of 5 globally, representing for approximately 10% of all cases in
2019(3). This statistic underscores the profound impact of these anomalies, not only in terms of
immediate mortality but also their tendency to result in long-term disabilities(1). The distribution
of congenital anomalies displays a diverse pattern across different geographic regions and
populations. Several studies have investigated the risk factors attributed to lethal congenital
anomalies. According to the World Health Organization (WHO), factors such as genetic,
environmental factors, sociodemographic factors, infections and unknown causes have all been
identified as key contributors to the development of congenital anomalies(1). Nevertheless,
around 50% of congenital disorders cannot be attributed to a specific cause(4). Other evidences
stated that congenital anomalies (CAs) can result from genetic, multifactorial, or environmental
influences. Approximately 20% of CAs are attributed to genetic factors, 10% to external factors,
and the remaining 70% have a multifactorial origin(5). A meta-analysis of observational studies
examined the associations between congenital anomalies and factors such as maternal folic acid
supplementation, maternal illness, and maternal history of medication use during pregnancy(6).
Many researchers examined on a set of significant birth abnormalities that are largely avoidable.
These include congenital rubella syndrome, spina bifida and anencephaly preventable with folic
acid, fetal alcohol syndrome, Down syndrome, and rhesus hemolytic disease of the fetus and

newborn(7).



1.2. Statement of the problem
Congenital anomalies have imposed a sizable burden on global mortality, disability and medical

cost worldwide(8). Studies analyzed the global burden of disease reported that the global
incidence cases of congenital anomalies were approximately 8.5million in 2019, which was
decreased by 0.44% for the last three decades(8). According to WHO reports in 2023, congenital
birth disorder responsible for causing approximately 240,000 newborns globally within the first
28 days of life each year, and further these disorders were responsible for causing around
170,000 deaths among children aged 1 month to 5 years old(1). The impact and burden of
congenital anomalies have disproportionately affected low and middle-income countries(1, 8, 9).
Approximately 90% of children born in serious congenital disorder in low-middle income
countries(1, 10, 11). An analysis of 25 studies conducted across in nine sub-Saharan African
countries found that prevalence of birth defects was estimated to be around 20 per 1,000
births(6). Around 3-6% of newborns are born with congenital anomalies (CAs), which are a
significant contributor to fetal death, infant mortality, and morbidity. It is estimated that
approximately 21-25% of infant mortality cases are linked to congenital anomalies(5).
Congenital anomalies pose a significant financial burden due to their disproportionately high
medical costs, hospitalization rates, and impact on productivity(12, 13). This burden extends

beyond just healthcare expenses, affecting various aspects of society and the economy(12, 13).



1.3.  Significance of the study
The study on congenital anomalies and associated factors holds significant implications for

various stakeholders in the healthcare sector, health equity advocates, policymakers, and
researchers. The findings of this study are important for Healthcare Providers to understand the
factors contributing to congenital anomalies can aid healthcare providers in improving the early
detection, management, and treatment of affected individuals. This knowledge can enhance
patient care, leading to better outcomes and quality of life for those with congenital anomalies. It
is also important for Health Equity Advocators of Congenital Disease to identifying the factors
associated with congenital anomalies, advocators can work towards ensuring that all individuals,
regardless of socio-economic status or geographical location, have access to timely and
appropriate healthcare services. This can help reduce disparities in the diagnosis and
management of congenital anomalies. Healthcare Advocators of Congenital Anomalies
Prevention can use the result of this study to promote preventive measures to reduce the
incidence of congenital anomalies. This may include raising awareness about the importance of
prenatal care, genetic counseling, and lifestyle modifications to minimize the risk of congenital
anomalies. Policymakers can use the research findings to develop evidence-based policies and
programs aimed at preventing and managing congenital anomalies. This may involve
implementing screening programs, improving access to healthcare services, and allocating
resources to support research and education initiatives related to congenital anomalies. The study
also contributes valuable insights into the epidemiology and risk factors associated with
congenital anomalies, providing a foundation for further research in this area. Researchers can
build upon these findings to explore new avenues for prevention, treatment, and management of

congenital anomalies, ultimately advancing the field of congenital anomaly research



CHPTER TWO: LITERATURE REVIEW

2.1. Burden of Congenital anomalies

Congenital anomalies are a wide range of functional, behavioral, structural or metabolic
anomalies that occur during prenatal development, which manifest prenatally, at birth, or even
later in infancy(1, 2). Congenital anomalies have imposed a sizable burden on global mortality,
disability and medical cost worldwide(8). Studies analyzed the global burden of disease reported
that the global incidence cases of congenital anomalies were approximately 8.5million in 2019,
which was decreased by 0.44% for the last three decades(8). According to WHO reports in 2023,
congenital birth disorder responsible for causing approximately 240,000 newborns globally
within the first 28 days of life each year, and further these disorders were responsible for causing
around 170,000 deaths among children aged 1 month to 5 years old(1). This data underscores
the devastating impact of congenital disorders on infant and child mortality rates, highlighting
the urgent need for continued efforts to address and prevent these tragic outcomes(1). Congenital
anomalies stood as the fourth most prominent cause of death among children under age of 5
globally, representing for approximately 10% of all cases in 2019(3). This statistic underscores
the profound impact of these anomalies, not only in terms of immediate mortality but also their
tendency to result in long-term disabilities(1). The burden imposed by congenital anomalies
extends far beyond individuals, affecting families, healthcare systems, and societies, highlighting
the need for comprehensive strategies to address both the immediate and long-lasting effects of
these conditions(1, 3). The impact and burden of congenital anomalies have disproportionately
affected low and middle-income countries(1, 8, 9). Approximately 90% of children born in
serious congenital disorder in low-middle income countries(1, 10, 11). An analysis of 25 studies
conducted across in nine sub-Saharan African countries found that prevalence of birth defects
was estimated to be around 20 per 1,000 births(6). Within high-income countries, the
introduction of prenatal counseling, screening services, and the provision of termination of
pregnancy for fetal anomalies (TOPFA) have played a crucial role in lowering the incidence and
adverse outcomes of infants with congenital anomalies(11).Congenital is one health condition
which need some surgical intervention. Congenital anomalies contribute to 9% of the surgical

disease burden and pose a significant threat of morbidity and mortality to an estimated 150



million children globally if left untreated(9). It is noted that half of these congenital deformities
can be remedied through surgical interventions(4). These nations often face significant
challenges in terms of access to quality healthcare, diagnostics, and treatment options for

congenital anomalies(1).

2.2. Pattern of congenital anomalies

The distribution of congenital anomalies displays a diverse pattern across different geographic
regions and populations. The Global Burden of Disease analysis conducted in 2019 highlighted
the significant impact of congenital birth defects on a global scale. Among these defects,
Congenital heart anomalies emerged as the most prevalent category, representing a substantial
portion of total incident cases and deaths at 36.63% and 39.49%, respectively. Following closely
behind were congenital musculoskeletal and limb anomalies, which accounted for 26.99% of
incident cases, and neural tube defects, which contributed to 24.19% of deaths related to
congenital birth defects(8). A comprehensive meta-analysis spanning nine sub-Saharan African
countries highlighted that musculoskeletal system defects had a combined prevalence of 3.9 per
1,000 births, ranking them as the most common anomalies. This was followed by neural tube
defects at 2.98 per 1,000, cardiovascular system defects (CVSDs) at 2.8 per 1,000, and
gastrointestinal defects at 1.50 per 1,000 births(6). Moreover, a separate meta-analysis
conducted in low- and middle-income countries (LMICs) identified congenital heart disease,
neural tube defects, and cryptorchidism as significant anomalies within these regions(9). The
varying prevalence rates of these anomalies underscore the importance of understanding the
unique epidemiological profiles of congenital anomalies in different settings, informing targeted
interventions and public health strategies to address these conditions effectively. Research
conducted at Jimma medical center in Ethiopia, involving 754 born neonate, found that Central
nervous system accounted for 45% of cases, orofacial anomalies for 26%, and musculoskeletal
anomalies for 13%(14). A study examining 1,518 children with congenital anomalies in Amhara
and Addis Ababa revealed that the prevalence of neural tube defects accounted for 40%,
orofacial clefts for 23%, musculoskeletal system anomalies for 23%, and syndromic disorders for
23%. The variation in the distribution of various patterns of congenital anomalies can be

attributed to differences in the distribution of risk factors.



2.3. Risk factors

Several studies have investigated the risk factors attributed to lethal congenital anomalies.
According to the World Health Organization (WHO), factors such as genetic, environmental
factors, sociodemographic factors, infections and unknown causes have all been identified as key
contributors to the development of congenital anomalies(1). Nevertheless, around 50% of
congenital disorders cannot be attributed to a specific cause(4). A meta-analysis of observational
studies examined the associations between congenital anomalies and factors such as maternal
folic acid supplementation, maternal illness, and maternal history of medication use during
pregnancy(6). A systematic review and meta-analysis involving 32 studies conducted in Africa,
encompassing a total of 626,983 participants, revealed significant associations between various
factors and congenital anomalies. The study highlighted that factors such as non-utilization of
folic acid, maternal history of illness, maternal drug use, maternal age, alcohol consumption,
khat chewing, and urban residency were notably correlated with the occurrence of congenital
anomalies(15). In a study involving a total of 754 neonates at Jimma Medical Center found that
factors associated with the presence of overt congenital anomalies included unknown medication
use during early pregnancy, maternal history of khat chewing in early pregnancy, and maternal
chronic illness before conception(14). The study also noted that the use of folic acid during the

periconception period had a protective effect against overt congenital anomalies(14).



CHAPTER THREE: OBJECTIVES

3.1 General Objectives
= To assess pattern and associated factors of congenital anomalies, in neonatal intensive

care unit, Tikur Anbessa specialized hospital, Addis Ababa, Ethiopia 2023

3.2. Specific Objectives

= To identify patterns of congenital anomalies in NICU of TASH.
= To determine associated factors with congenital anomalies.

= To determine the outcome of neonates with congenital anomalies.



CHAPTER FOUR: METHODOLOGY

4.1. Study area and setting
The study was conducted at Tikur Anbessa specialized hospital at Neonatal intensive care unit

Addis Ababa, Ethiopia. Tikur Anbessa Specialized Hospital, School of Medicine, College of
Health Sciences, Addis Ababa University is the largest referral hospital in Ethiopia. It was
established in 1964, and is now the main teaching center for both clinical and preclinical training
of most disciplines. It is also an institution where specialized clinical services that are not
available in other public or private institutions are rendered to the whole nation. The various
departments, faculties and residents under specialty training in the School of Medicine provide
patient care in the hospital. In addition, almost all regional and federal hospitals in Addis Ababa
are affiliated to the School of Medicine as clinical services and training sites. NICU of this

hospital has total of 41 beds and currently have provide treatment for around 2000 pt per year.

4.2. Study design
The case-control study was employed to investigate factors associated with congenital

anomalies. Cases included all newborns with congenital anomalies admitted to the ICU, while

controls were randomly selected unmatched newborns without congenital anomalies.

4.3. Study Period

* The study was conducted at TASH NICU from The study was conducted from
July 1, 2023 - Dec 30, 2023

4.4, Population

4.4. 1. Source population:

®  All neonates admitted to NICU during the study period

4.5 Study Population
= Cases included all newborns with congenital anomalies admitted to the ICU, while

controls were randomly selected unmatched newborns without congenital anomalies.



4.6. Sampling method:
The study employed a case-control design to explore factors related to congenital anomalies.

Cases comprised all neonates with congenital anomalies admitted to the ICU during the study
period. Controls were randomly selected without matching on the same day as the cases

throughout the study period.

4.7. Sample size determination

A case-control study is being planned to investigate the relationship between factors and
congenital anomalies. The study was comparing a sample of newborns admitted to the ICU with
newly diagnosed congenital anomalies to newborns admitted to the ICU without congenital
anomalies, who will serve as controls. The study comprised an equal number of cases and
controls (r=1), with a sample size sufficient to detect an odds ratio of 2 (OR=2). Past studies
have indicated that around 35.5% of cases utilize folic acid supplementation (p1=0.355). To
achieve 80% power (1-$=0.8) at a significance level of 5% (a=0.05), the necessary sample size

for both cases and controls was calculated to be 262 (131 cases and 131 controls).
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PO = The proportion for cases

P1 =The proportion for controls

OR =The calculated odds ratio

r = The ratio of case-control (1 case/r controls)

NFleiss = Required sample size for cases using Fleiss's formula



4 8. Inclusion and exclusion criteria

4.8.1. Inclusion criteria
e All neonates with external and internal congenital anomalies whether the

anomalies were major or minor who were admitted during the study period

4.8.2. Exclusion criteria
e primary caregiver/parent who are not willing to participate in the study

4.9. Data collection and measurement
The structured questionnaire utilized in the study was crafted based on existing literature and

encompassed sections on Sociodemographic data, associated risk factors and clinical profile.
Prior to the primary data collection, the questionnaire underwent a pretest with 5% of the sample
size to ensure the clarity and relevance of the questions. Data collection was conducted through
face-to-face interviews. The principal investigator, one designated resident and 2 trained data
collectors who received a brief explanation, carried out the data collection. The questionnaire

covered sociodemographic characteristics, exposure to risk factors, and reproductive history.

4.10. Study Variables
4.10.1. Independent Variables
e Maternal age
e Paternal age
e Maternal chronic illness
e Maternal exposure for pesticides,
e Maternal alcohol
e Maternal tobacco smoking
e Parity
e Gestational age

e Sex of neonate

10



e Birth weight of the neonate
e Birth order

4.10.2. Dependent Variables
e Case-control

4.11. Data Analysis
The categorical variables in the study were presented with using frequency, percentage, and

compared between groups using the chi-square test. The normal distribution of continuous
variables was assessed using Shapiro-Wilk test. The mean and standard deviation calculated for
normality distributed data while median and interquartile range calculated for skewed data.
Multicollinearity test performed for categorical, continuous and binary variables.
Multicollinearity measured by variance inflation factor (VIF) and tolerance. When a VIF was
below five and tolerance was above 0.1, variables were forwarded to multivariable binary
logistic regression analysis. Variables with a VIF score of > 5 to 10 and tolerance below 0.1
were excluded from the final model. A univariate binary logistic regression analysis was
performed to examine the factors associated Congenital anomalies. Variables with p-value 0.25
or less in the bivariate analysis were entered into the multivariable ordinal logistic model. A
multiple binary logistic regression model was performed to assess independent association
between factors and congenital anomalies. The results of logistic regression reported as adjusted
odds rations (OR) with 95% confidence intervals and p-value < 0.05 are considered statistically

significant.

4.12. Ethical Consideration
Ethical clearance to conduct this study was obtained from the pediatrics and child health

Department’s Research and Publications Committee of the School of Medicine, College of
Health Sciences, Addis Ababa University. Confidentiality has been fully maintained during Data

collection and further analysis and dissemination of results.

11



CHAPTER FIVE: RESULT

5. RESULT

In a comprehensive analysis involving 131 cases and 128 controls, several noteworthy patterns
emerged. The examination of parental demographics revealed that the median age of mothers
stood at 28(xIQR= 6) years, whereas fathers had a slightly higher median age of 31(+xIQR-5)
years. Gender distribution among neonates showcased a dominance of male infants, constituting
57.1% of the cases and a significant 83.8% of the individuals studied were urban residents.
Delving into pregnancy-related insights, the analysis pointed out that multigravida, denoting
women with multiple pregnancies, represented a substantial 69.5% of the cases. Furthermore,
term pregnancies accounted for a notable 82.2% of the cases, indicating a prevalence of full-term
gestations within the cohort. Respiratory anomalies emerged as the most prevalent, comprising
21.4 % of the cases, shedding light on the significance of respiratory health in the population
under scrutiny. Multiple congenital anomalies were detected in 20.6 % of the cases, hinting at the
complexity of certain cases involving multiple anomalies. Concurrently, 19.8 % of cases
exhibited gastrointestinal anomalies, highlighting the presence of diverse gastrointestinal -related

conditions within the studied population.
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Table 1:Sociogemography characteristics and clinical profile of study participants at TASH,

Ethiopia, 2024

Variable Response Frequency Percentage
Age Median 28+6
+IQR(Mother)
Median 31£5
+IQR(Father)
Gende of neonate Female 111 42.9
Male 148 57.1
Residency Rural 42 16.2
Urban 217 83.8
Pregnancy type Multiple 20 7.7
Single 239 92.3
Parity Multigravida 180 69.5
Primigravida | 79 30.5
History of previous congenital anomaly No 251 96.9
Yes 8 3.1
Environmental toxin exposure No 238 91.9
Yes 21 8.1
History of abortion or miscarriage No 200 77.2
Yes 59 22.8
Smoking No 251 96.9
Yes 8 3.1
Gestational age post term 9 3.5
preterm 37 14.3
Term 213 82.2
ANC No 28 10.8
Yes 231 89.2
Folic acid No 175 67.6
Yes 84 324
Maternal alcohol No 247 95.4
Yes 12 4.6
Medication No 242 93.4
Yes 17 6.6
Outcome Dead 39 15.1
Improved 220 84.9

13



Table 2: Pattern of congenital anomalies in admitted in ICU at TASH, Ethiopia 2024

Congenital anomaly Frequency Percentage
system

Cardiac 17 13
Multiple 27 20.6
CNS 7 53
GUT 9 6.9
GIT 26 19.8
Oropharyngeal 14 10.7
Respiratory 28 21.4
Chromosomal abnormality 3 2.3
Total 131 100

Multiple Multiple 27 20.6%

Cardiac(N=17) ASD 2 1.5
AVSD 2 1.5
ASD+VSD 3 2.3
VSD+TGA 1 0.8
PDA+ASD+TGA | 2 1.5
Other cardiac 7 5.3
lesion

Respiratory (N=28) TEF 26 19.8
Tracheomalacia 1 0.8
Diaphragmatic 1 0.8
hernia

GIT(N=26) ARM 4 3.0
Gastroschisis 2 1.5
Omphalocele 8 6.1
Small intestine 9 6.9
abnormalities
HSD 3 2.3

CNS(N=7) Spinal bifida 7 53

GUT(N=9) PUJ 3 2.3
Hypospadias’s 3 2.3
Blader exstrophy | 1 0.8
PPV 1 0.8
Hydronephrosis 1 0.8

Oropharyngeal (N=14) Cleft lip and 6 4.6
Cleft Palat
Conal atresia 8 6.1
+Largomalcia

Chromosomal Chromosomal 3 2.3

abnormalities abnormalities
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In the pursuit of unraveling factors linked to congenital anomalies, a thorough investigation
employing both univariate and multivariate logistic regression analyses was conducted. In the
initial phase of univariate analysis, various factors were considered, including maternal age,
paternal age, maternal smoking, alcohol consumption, residency type, exposure to environmental
toxins, folic acid supplementation, and chronic maternal health conditions. Following this
preliminary screening, specific factors were chosen for further evaluation through multivariate
analysis. Upon adjusting for all variables in the multivariate analysis, the impact of folic acid
supplementation emerged as notably significant in preventing congenital anomalies (AOR=0.58
(95% CI 0.3, 0.99), p=0.032). Conversely, residing in a rural area exhibited a statistical
association with neonates being born with congenital anomalies (AOR=2.5(1.1,5.8), p=0.03).
Further exploration of the data revealed that maternal age exceeding 35 years (AOR=2.3, 95% CI
0.8, 6.5, p=0.12), paternal age over 40 years (AOR=1.5, 95% CI 0.7, 3.3, p=0.4), maternal
smoking (AOR=6.7, 95% CI 0.8, 58.1, p=0.08), a history of previous congenital anomalies
(AOR=2.1, 95% CI1 0.4, 11.8, p=0.4), exposure to environmental toxins (AOR=0.2, 95% CI 0.3,
3.8, p=0.78), maternal alcohol consumption (AOR=2.4, 95% CI 0.6, 9.6, p=0.21), and maternal
chronic medical conditions (AOR=1.8, 95% CI 0.7, 4.4, p=0.23) exhibited positive associations
with congenital anomalies. However, these associations did not reach statistical significance,

underscoring the intricate interplay of various factors in the development of congenital anomalies
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Table 3: Univariate and multivariate binary logistic regression analysis to identify factors
associated with congenital anomalies at TASH, Ethiopia 2024

Variable Response | Cases | Control | COR P AOR P
above 35 22 9 2.7(1.2,6.05) | 0.02 | 2.3(0.8,6.5) 0.12
above 40 35 17 2.4(1.34.6) |0.008 | 1.5(0.7,3.3) 04
Residency Rural 29 13 2.5(1.2,5.1) |[0.01 |2.5(1.1,5.8) 0.03*
Urban 102 115 1
Gender Female 56 55 1
Male 75 73 1.0(0.62,1.7) | 0.99
Type of pregnancy | Multiple 12 8 1.5(0.6,3.8) | 0.38
Single 119 120 1
Hx of congenital No 125 126 1 1
Yes 6 2 0.18 |2.1(04,11.8) | 0.4
3.0(0.6 15.1
Environmental toxin | No 116 122 1 2
Yes 15 6 2.6(1.0,7.1) |0.05 1.2(0.3,3.8) 0.78
Alcohol No 122 125 1 1
Yes 9 3 3.1(0.8,11.6) | 0.098 | 2.4(0.6,9.6) 0.21
Hx of abortion No 94 106 1 1
Yes 37 22 1.9(1.04,3.4) | 0.035 | 1.4(0.7,2.7) 0.32
Yes 7 1 7.2(0.9,59.2) [ 0.02 | 6.7(0.8,58.1) | 0.08
GA Post term 5 4 1
Preterm 21 16 1.0(0.24,4.5) .948
Term 105 108 0.8(0.2,2.9) 714
Folic acid No 98 77
Yes 33 51 0.5(0.3,0.8) [0.012 | 0.58(0.3,0.99) | 0.032*
Chronic illness No 116 119 1
Yes 15 9 1.7(0.7,4.1) 10.22 |1.8(0.74.4) 0.23
Birth order 1 38 41 1
2 40 46 0.8(0.4,1.7) 557
3 32 23 0.7(0.34,1.6) | 448
4 and above | 21 18 1.2(0.5,2.7) .676
Weight of neonate LBW 43 31 1.5(09,2.6) |016 |1.6(0.82.9) |0.14
Normal 88 97 1
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CHPTER SIX: DISCUSSION AND RECOMMENDATION

6.1. Discussion

This case-control study delves into the patterns and associated risk factors that play a role in the
development of congenital anomalies. Our research highlights that respiratory anomalies were
the most frequently observed, followed by gastrointestinal congenital and cardiac anomalies.
These results diverge from previous studies conducted in Ethiopia(16), meta-analyses from sub-
Saharan Africa(6), and global evidence(8), underscoring the need for further investigation and
understanding of the factors contributing to these birth abnormalities. According to a global
burden analysis, congenital heart anomalies, musculoskeletal and limb anomalies, and neural
tube defects were the most common congenital anomaly cases worldwide in 2019 (8). Research
conducted at Jimma medical center in Ethiopia, involving 754 born neonate, found that Central
nervous system accounted for 45% of cases, orofacial anomalies for 26%, and musculoskeletal
anomalies for 13%(14). A study examining 1,518 children with congenital anomalies in Amhara
and Addis Ababa revealed that the prevalence of neural tube defects accounted for 40%,
orofacial clefts for 23%, musculoskeletal system anomalies for 23%, and syndromic disorders for

23%(17).

The geographical differences in the prevalence of congenital anomalies may be attributed to
variations in the distribution of risk factors and environmental influences. These factors can play
a significant role in shaping the occurrence and severity of congenital anomalies across different
regions. Several studies have investigated the risk factors attributed to lethal congenital
anomalies. According to the World Health Organization (WHO), factors such as genetic,
environmental factors, sociodemographic factors, infections and unknown causes have all been
identified as key contributors to the development of congenital anomalies(1). The results of this
research indicated a significant role of folic acid supplementation in preventing congenital
anomalies. These findings are in line with studies conducted in Ethiopia, Africa, and globally. A
systematic review and meta-analysis of 32 studies involving 626,983 participants in Africa

demonstrated significant links between various factors and congenital anomalies. The study
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emphasized that the lack of folic acid utilization was associated with an increased occurrence of
congenital anomalies (15). The case-control study conducted in seven hospitals in southwestern
Ethiopia, involving a total of 1138 participants, revealed that folic acid supplementation was
associated with a 57% reduction in the risk of congenital anomalies compared to those who did
not take folic acid(16). Numerous observational studies and meta-analyses have highlighted the
critical role of folic acid supplementation in preventing congenital anomalies, especially neural
tube defects. These findings have led to strong international recommendations advocating for the
supplementation of folic acid to reduce the risk of these birth defects. Our research findings
suggest that advanced maternal and paternal age, maternal smoking, a history of prior congenital
anomalies, exposure to environmental toxins, maternal alcohol consumption, and maternal
chronic medical conditions may be linked to congenital anomalies. While our study did not find
statistical associations between these factors and congenital anomalies, previous observational
studies and meta-analyses have demonstrated significant statistical associations between these

important factors and an increased risk of congenital anomalies(6, 15, 16, 18)

Conclusion: Numerous factors have been linked to the occurrence of congenital anomalies. The
pattern of these anomalies differed from those found in other local studies and global evidence,

despite similar contributing and aggravating factors.
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6.2. Recommendation

It is crucial for healthcare providers to be aware of the varied patterns of congenital anomalies in
different populations and regions. They should stay informed about the different factors that can
contribute to the development of these anomalies, in order to provide appropriate care and
support to affected individuals and their families. Healthcare equity advocators should also work
towards ensuring that all individuals, regardless of their background or geographical location,
have access to high-quality healthcare services and resources to prevent and manage congenital
anomalies. They should advocate for policies and programs that address the specific needs of
diverse populations in relation to congenital anomalies. Policy makers play a key role in shaping
the healthcare system and implementing public health initiatives. They should consider the
varied patterns of congenital anomalies and the different factors that contribute to their
development when designing policies and programs aimed at preventing and managing these
conditions. Policies should be inclusive and address the specific needs of diverse populations.
Researchers should continue to investigate the factors that contribute to the development of
congenital anomalies and explore the varied patterns observed in different populations. By
advancing our understanding of these conditions, researchers can help inform healthcare
providers, health equity advocates, and policy makers on effective strategies for prevention, early
detection, and management of congenital anomalies. Collaboration between researchers and

other stakeholders is essential to drive progress in this field.
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