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 Congenital anomaly is a partial or complete structural and/or functional 

defect during intrauterine life. Globally, major congenital anomalies 

account for 6% of all newborns among which about 94% of cases 

occurred in developing countries. In spite of its public health 

importance, very limited studies are reported in Ethiopia, and hardly any 

study in Arsi Zone. To determine the predictors of congenital anomalies 

among newborns in Arsi Zone Public Hospitals, Southeast Ethiopia. A 

multi-center institutional-based case-control study was conducted in 418 

(105 cases and 313 controls) of newborns in Arsi Zone Public Hospitals. 

Descriptive analysis, binary and multivariable logistic regressions were 

implemented. In this study, women who have been drinking alcohol 

during pregnancy were 3.48 times more prone to have newborns with 

congenital anomalies than their counterparts (AOR = 3.48; 95% CI: 

1.38, 8.74). The likelihood of having a newborn with congenital 

anomalies was six and four times higher for women who had a maternal 

illness (AOR = 6.10; 95%CI: 2.39, 15.57) and chewing khat during 

pregnancy (AOR = 4; 95%CI: 1.49, 10.65), respectively. Moreover, the 

lack of folic acid supplementation and pesticides during pregnancy were 

3.25 and 4.76 times more likely to experience a newborn with congenital 

anomalies, respectively. Alcohol drinking, maternal illness, khat 

chewing, and chemical exposure during pregnancy had a significant 

association with the occurrence of congenital anomalies. While, taking 

folic acid supplements had a protective effect. Health experts and the 

community should take these factors into consideration and act 

accordingly 
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1. Introduction 

Congenital anomalies (CA) are partial or complete structural and/or functional developmental disorders 

during intrauterine life and may be appreciated at birth or later in life [1]. It can also be described as 

congenital malformation or birth defects. The risk of congenital anomalies is high during the embryonic 

period (3rd to 8th week of gestational age) which is the critical period for the development of the fetus. 

Thus, a factor that interferes with the process of the organogenesis during this sensitive period, presumably, 

increases the risk for CA. Due to various factors including, environmental factors, chemical agents, 
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radiation, drugs, maternal lifestyle, infections, nutrition, or combinations of these factors, congenital 

anomalies can happen at the level of each organ or organ system. Worldwide, major congenital anomalies 

account for 6% of all newborns among which about 94% of these defects occur in developing countries. CA 

contributes to 20–30% of infant mortality [2] and 20% of stillbirth [3]. According to 2015 World health 

statistics, globally about 303,000 newborns die due to congenital anomalies before they reach 1 month each 

year [4]. In Europe, the average infant mortality due to congenital anomaly was 1.1 per 1000 births [5]. 

Moreover, in addition to stillbirth and neonatal death, congenital anomalies are the main causes for 

survivors’ lifelong mental and physical disabilities that may have significant impacts not only on the 

community but also on individuals and family in particular [4], [6]. According to WHO reports, removal of 

risk factors and reinforcement of certain protective strategies reduces the occurrence of congenital 

anomalies. These include avoiding teratogen substances and other environmental factors, controlling and 

treating maternal illnesses, screening for infections and treatment, supplying mothers with adequate healthy 

diets and vitamin and folic acid supplementations, and vaccination for children and mothers [4]. In 

developed countries, safeguarding the exposure of women to teratogen prior to conception and/ or during 

the early stage of pregnancy was found to be a key strategy to control the occurrence of about 70% of 

congenital anomalies [6]. 

 

2. Methods and materials 

 

2.1 Study area and period 

The multi-center institutional-based case-control study design was conducted among newborns in Arsi zone 

public hospitals from December 01, 2020 to May 30, 2020. The study was conducted in Arsi Zone Public 

Hospitals. Arsi Zone is located in Oromia Regional State Southeastern part of Ethiopia. The capital city of 

Arsi zone is Asella, which is 174 km away from Addis Ababa, the capital city of Ethiopia. The hospitals are 

Asella Referral Hospital, Bekoji, Abomsa, Robe, Gobessa, Kersa, Sude, and Bale District Hospitals. 

 

2.2 Source and study population 

The source population is all newborns delivered in Arsi Zone Public Hospitals. The study population is all 

newborns delivered in Arsi Zone Public Hospitals and fulfill the inclusion criteria during the study period. 

 

2.3 Sample size determination and sampling procedures 

The sample size was calculated by using Fleiss with continuity correction factor formula with a case-control 

ratio of 1:3; power of 80%, a significance level of 5%, the proportion of controls exposed (alcohol drinking) 

55% [16], assuming the minimum odds ratio to be detected was 2. Using this value the expected percent of 

exposure among cases was 70%. The computed sample size was 418 (105 cases, and 313 controls). All 

public hospitals found in the Arsi zone were included and an equal proportion allocation of samples was 

performed to include participants from each hospital. All mothers who delivered infants with congenital 

anomalies were invited to participate in the study. Mothers who delivered infants with no congenital 

anomalies were also included in the study using a systematic random sampling procedure. In the present 

study, all newborns with visible congenital anomalies and the next three newborns (delivered after cases) 

without congenital anomalies were included. 

 

3. Discussion 

The main findings of this study are a notably statistically significant association of alcohol drinking, 

maternal chronic illness, khat chewing, and chemical exposure during pregnancy to the congenital 

anomalies. Besides, folic acid supplementation during the early period of pregnancy had a protective effect 

on the induction of congenital anomalies. Our study showed that alcohol drinking of any amount during 
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pregnancy increases the risk of occurrence of congenital anomalies by about three times as compared to its 

counterparts. This is in line with the previous studies conducted in Ethiopia [12], [15] and California [17]. 

On the other hand, a very recent case-control study conducted in Bale Zone, Southeast, Ethiopia indicated 

that drinking alcohol had hardly any significant association with the occurrence of congenital anomalies 

[18]. This might be due to the differences in drinking alcohol cultures. As alcohol is capable of transmitting 

through placental membranes, it causes direct effects to the organogenesis of the developing embryo and 

fetuses and leading to structural abnormalities [19– 22]. 
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