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ABSTRACT  

Background: Birth defects are a series of functional and structural abnormalities resulted from 

disruption of the normal human embryonic development. Regardless of the interventions and 

targets to reduce neonatal mortality, the burden of birth defects remains high especially in low 

and middle income countries such as Ethiopia. In Tigray the neonatal mortality showed 

significant increment during the war crisis and birth defects takes a significant role with limited 

studies before the war and no studies conducted after the war. Studies on determinants of birth 

defects are timely essential to manage their burden and will be a guide on the postwar health care 

reform. 

Objective: To asses determinants of externally birth defects among newborns delivered in 

public general hospitals of Tigray, Ethiopia, 2024/25 

Methodology: Institutional based unmatched case control study design was conducted from 

December 1 to December 30, 2024 among 388 subjects (97 cases and 291controls) in public 

general hospitals of Tigray. Subjects were selected using systematic random sampling method 

after proportional allocation to each randomly selected five hospitals. Cases and controls were 

newborns that had at least one visible minor or major birth defect and without externally visible 

birth defect, respectively delivered from November 1, 2023-Octeber 30, 2024 in the selected 

public general hospitals. A structured checklist was used to extract data from maternal medical 

charts. Data was entered through Epi data and transported to SSPS version 25 for analysis. 

Multivariate Logistic regression model was used to identify factors associated with birth defects 

at p value less than 0.05.  Results; more than half the mothers  (51.5% and 58.4% of cases and 

controls respectively) fall in between 25 and 35 age category). Rural residence [AOR=1.95; 95% 

CI:(1.04, 3.667);p-value=0.037], lack of folic acid intake [AOR=2.77;95%CI: (1.464,5.24); p-

value=0.002], history of acute illnesses[AOR=5.118;95%CI:(1.389,18.865);p-value=0.014],male 

sex [AOR=2.4;95%CI:(1.322,4.364);p-value=0.004],and Prematurity [AOR=11.74; 95%CI :( 

2.598, 53.05); p-value=0.001] were significant predictors of birth defects. Conclusion and 

recommendations; Rural residence, lack of folic acid intake, acute illnesses, newborn sex and 

prematurity, were significant predictors of birth defects. So that it’s vital to address the 

modifiable factors such as folic acid intake, acute illnesses, awareness creation and service 

delivery in rural setting. 

Keywords; Birth defects, Determinants, Newborns
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1. INTRODUCTION 

1.1. Background  

Human development is a progressive change from a single cell formation through embryogenesis 

(period of organ formation) and differentiation during the fetal period later in pregnancy. The 

process of embryologic and fetal development is a critical period which is of susceptible and 

vulnerable to factors and conditions that causes alteration of the normal development(1). Birth 

defects are a variety of functional and/or structural abnormalities originated from disruption of 

the normal  embryonic period or fetal development which can be identified prenatally, at birth or 

later in life(2). 

They are described in different nomenclatures such as, “Congenital anomalies “, “congenital 

abnormalities”, “congenital malformations”, and “birth defects” interchangeably; can be 

classified as minor congenital anamolies (those with relatively little or no impact on  physical 

and psychosocial health) and major anomalies (serious conditions affecting the infant’s life 

threatening  health status, physical and psychosocial functioning) ,  as single  or multiple and can 

externally visible or internal (3,4). 

An estimated 134 million births are reported to occur per year, of which 8.5 million (6%) of 

them are born with at least one serious birth defect in 2019(5). The burden of birth defects is 

notably high in low-and middle-income countries, at which about of 64.2 defects per 1000 live 

births comparing to 47.2 per 1000 live births in high-income countries and majority of countries 

with the highest burden are in Africa (6). 

Even though sustainable Development Goal (SDG) aimed to eliminate neonatal deaths due to 

preventable causes by 2030 and to lower neonatal mortality to less than 12 per 1000 live births in 

each country globally, reports show that more than 60 countries won’t fulfill the target. most of 

them are in Southern Asian and sub-Saharan African countries, particularly in sub-Saharan 

African countries, 30% of the global birth defect case and 38% of global under-five  deaths 

attributed  to birth defects  are confined the region (7,8).  

In Ethiopia, according to Ethiopian Demographic Health Survey (EDHS) 2019, neonatal 

mortality accounts 33 deaths per 1000 live births and 11% of neonatal mortality are due to birth 

defects (9,10). The pooled prevalence of birth defects in Ethiopia was estimated to be 2% 
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showing variation as low as 0.95% in Bahirdar and as high as 18.5%  southwest Ethiopia (11–

13).  

As a measurement to improve perinatal outcome, WHO recommend a pregnant women that a 

minimum of eight antenatal care visits, daily oral iron and folic acid supplementation with 30mg 

to 60mg of elemental iron and 0.4mg folic acid to reduce adverse birth outcomes, an early 

ultrasound scan at least before 24 weeks’ gestation and health care provider counseling regarding 

medications, substance use and  history of risk factors aiming at improving perinatal 

outcome(14). However, lack of pre conception care follow up, poor access to prenatal screening, 

exposures to chemicals such as pesticides and herbicides in the farming community  and 

micronutrient deficiencies worsens the problem mainly in low and middle income countries(7). 

1.2.  Statement of the problem 

 Birth defects  are  still the most common causes of infant mortality , morbidity and life time 

physical and mental disability(15). Despite of the advances in medical technology and prenatal 

care, The global prevalence of birth defects remains high which is around 2%–3% with variable 

prevalence from one region to another(16). 

Around 6.3 million perinatal deaths are estimated every year and birth defects are the fifth 

leading causes of death(10). According to World Health Organization (WHO) estimation, around 

240,000 neonatal deaths(about 7% of all neonatal deaths) and 3.3 million children  die before 

five years of age due to birth defects every year (17,18). In addition birth defects are a cause for  

more than half of spontaneous abortions and 15-20% of stillbirths (19,20).  

The impact of birth defects in addition to the negative pregnancy outcome includes a wide range 

of long-term physical, emotional, and psychosocial challenges to the survivors. Studies suggest 

that children with birth defects are suffering the risk of poor academic achievement and lower 

cognitive ability with special education needs compared to children of the same age and with 

their classmates (21).  

In addition these defects can also cause developmental disabilities such as mental and physical 

impairments which leads to serious problem to care and raise raising the defected child (22). 

Psycho-social challenges for the parents and children also arise for infants and families. There 
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could be increased parenting stress in caring and due to sociocultural problems and dependency 

of a child on parents and caregivers (23). 

Furthermore, to take care, raise and treat a child with birth defect also possess socioeconomic 

problem to families and the community. It needs higher cost of health care for defected children 

due to lifelong physical and mental disabilities and long term consequences(24).  As a 

consequence of 3.2 million survivors worldwide  who can suffer health problems and disabilities, 

birth defects  constitute about 15–30% of all hospital admissions among children ; which needs 

care relatively higher cost than other hospital admission cases that highly affects the individual, 

family and the community(25). Birth defects are also a cause for around 25.3–38.8 million 

disability-adjusted life-years (DALYs) worldwide(26). 

Even though, more than half of the  birth defects are considered to be  of unknown causes, 

multifactorial inheritance, environmental teratogens and mixed factors are thought to be causes 

of birth defects(27). Risk factors investigated to be correlated to birth defect i.e. age, life style 

habits such as alcohol consumption, chat chewing and smoking, folic acid supplementation, 

maternal illnesses, drug intake, exposure to chemicals and lack of ANC follow-up (13,28). 

In Ethiopia, the government in collaboration with NGOs, is working to reduce birth defects, 

primarily neural tube defects which has notably highest burden, by designing prevention 

strategies such as folic acid supplementation, food fortification and awareness creation but birth 

defects still remains high and a very low number of women are reported to be prescribed with 

folic acid(10,29).  

Tigray region which is the northernmost part of Ethiopia has an estimated total population of 7.3 

million with 80.5% of the population living in rural area. The region was on civil war from 2020-

2023. In the region relatively low neonatal mortality rate of ten deaths per 1000 live births were 

estimated before the war with prevalence 3.1% but the neonatal mortalities during the war found 

to be  28 neonatal deaths per 1000 live birth which is around three times higher than prewar 

estimate(30,31). The contribution of birth defects is high accounting about11% of admissions to 

neonatal intensive care unit according to estimations in 2019(32). This may be due to the health 

care system damage during the war and the health care coverage was also affected. Before the 

war there are limited studies conducted about the burden of birth defects but there are no studies 

that investigate the determinants factors. Hence, studies on factors advocate the postwar reform 
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the health care system and to deliver evidence based prevention strategies and health service 

deliveries are needed to address the gap. Thus, this study aims to assess the determinant factors 

of birth defect in Tigray region. 

1.3. Significance of the study  

The study of birth defects is essential as these conditions have a significant impact that affects 

individual, families, community and health care system and collectively being a public health 

concern worldwide. This study is particularly significant and timely for its study area and 

population because the region was recently in a war crisis and there are limited studies conducted 

before the crisis with no studies conducted after the war. Even though, causes and factors that 

induce the occurrence of birth defect have been studied, most of the cases have no clear specific 

cause or inducing factors yet with some of the study’s findings being contradictory in some 

factor. Hence, this case control study is found timely essential to assess predictors of birth 

defects.  

 Findings of this study related to the more local and current knowledge will be a scientific guide 

and reference for stake holders to develop effective prevention, intervention policy and service 

delivery that fits the local setting to contribute in neonatal mortality reduction, morbidities and 

disabilities. In addition findings will also be used as an input in the postwar reform of the health 

care system. Furthermore this study will provide a base for subsequent researches and scientific 

innovations. 

In general, this study underscores the crucial significance of scientific understanding of birth 

defects highlighting several key findings with extreme implications for public health, clinical 

practice, and research advancement. Moreover, this study has incredibly significant contribution 

for Tigray region which was in a destructive war which causes a turn back in the health care 

system and socioeconomic disruptions. 
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2.   LITERATURE REVIEW        

2.1. Determinants of birth defects   

Most cases of birth defects have no identified causes yet. Studies showed different associations 

which is variable in different setting. Research articles were accessed from different webs such 

as Google scholar and PubMed by using key words.  The review was organized from global to 

local level by including literatures mostly conducted with in the past five years. 

 2.1.1. Maternal socio demographic characteristics 

Studies have revealed different degrees of associations of the maternal socio demographic 

characteristics with the occurrence of birth defects. One study conducted in Brazil showed that 

neonates from single mothers were at higher risk to have birth defects than neonates from 

married mothers. The Brazilian study revealed that the odds of having a neonate with birth 

defects in single mothers were 1.23 times (OR=1.23; 95%CI=1.04-1.45) higher than married 

mothers(33). 

Most of the studies found that significant association of advanced maternal age with the 

occurrence of birth defects. A systemic review and meta-analysis in Korea aimed to assess the 

relationship of maternal age and birth defects found that the odds having  a neonate with birth 

defects was 1.64(times higher in older ages (34). In addition, one study conducted in China on a 

Multivariate logistic regression analysis of risk factors for birth defects, a study from population-

based surveillance data found that mothers with   <20 years and >35 years maternal age were 2.2 

times (OR=2.20, 95%CI: 1.19–4.09) and 1.5 (OR=1.56, 95%CI) times more likely to give to a 

neonate with birth defects, respectively (35).  

In contrary a study conducted in Pakistan shows that mothers aged 19-30 had a higher risk(4). 

Another  retrospective observational study conducted in Brazil maternal age showed significant 

association with congenital anomalies(2). On the other hand one matched case control study 

conducted in Bangladesh revealed that neonates from mothers aged 20-29 years old were 4 times 

(AOR= 4.69; 95% CI:1.078, 20.448) more likely to have birth defects(22).  

A retrospective cross-sectional study conducted in Sudan also found significant association 

between advanced maternal age (> 35 year) and birth defects. In this study rural residence also 

shows significant association(26).  Against The finding of Sudanese study one analytic cross 

sectional study carried out in Egypt which demonstrated that urban residence puts mothers at risk 
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of having birth defects(19). The Sudanese  study, regarding maternal age,  is advocated by a 

study conducted in Oromia, Ethiopia mothers with >35 years of age were 6.5 times (AOR =6.5; 

95% CI ; 2.4–18) at  higher risk to have a neonate with birth defects(36). 

Moreover, one case control study carried out in Eastern Ethiopia on determinants of congenital 

anomalies in neonates admitted to public hospitals also revealed  that the odds of congenital 

anomalies in neonates born to rural women were 1.73 times (AOR: 1.73, 95% CI: 1.04–2.85)  

higher  than neonate born to urban women(37).  

In contrary a case control study conducted in Gojjam, Northwest Ethiopia on determinants and 

seasonality of structural birth defects founds significant association between maternal urban 

residence and structural birth defects. This study showed that neonates born from women of 

urban residence were found to be about six times(AOR=6.4; 95% CI: 1.9–21.7) more likely to 

develop birth defect as compared to those neonates born from women of rural settings(18). One 

additional cross-sectional study in Bahirdar shares the finding of the study in northwest Ethiopia 

by revealing that urban resident mothers were two times(AOR=2.1; 95%: CI 1.28–3.55)   more 

likely to have a neonate with birth defects(11). 

2.1.2. Pregnancy and ANC related characteristics 

Pregnancy and ANC characteristics found to play role in the occurrence of birth defects in 

different studies. One hospital based Case-Control study carried out in Bangladesh found that 

poor ANC follow-up was a significant predictor of birth defect. This study included less than 

four antenatal care visits as a variable and the odds having a neonate with birth defects for 

mothers with less than four ANC visits   found  to be ten times higher AOR=10.07; 95% CI 

2.816, 36.0) (22).   

Folic acid intake before and in early pregnancy was found to be a protective factor in most 

studies. A systemic review and meta-analysis in a resource limited settings regarding prevalence 

and associated factors of structural congenital anamolies revealed that never using folic acid was 

strongly associated. The review found that pregnant women who did not use iron foliate were 6 

times (OR = 6.01; 95% CI: 2.87–14.89) higher than women who used folic acid during and 

before pregnancy to have neonates with structural congenital anamolies. This review also 

showed unidentified drug use during pregnancy is significant a predictor. Women with history of 

unidentified drug use during pregnancy were 2.83 times (OR = 2.83; 95% CI: 1.19–4.46) more 
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likely to have structural CA compared to women with no history of drug use during 

pregnancy(38). 

 One systemic review and meta-analysis on the effect of folic acid intake on congenital 

anamolies resulted a pooled relative risk of congenital anomalies for children born to mothers 

who took folic acid was 0.23 times (OR= 0.23; CI: 0.16–0.32) lower than  for children born to 

mothers who did not take folic acid, indicating that taking supplements of folic acid prior to 

conception (at least 4 weeks) and during pregnancy until 12 weeks significantly reduces the risk 

of congenital anomalies by 77%(39). 

Medication intake during pregnancy was found to be significant predictor of birth defects in 

different studies. One systematic review and meta-analysis in Sub Saharan African countries 

revealed drug intake during pregnancy showed significant association with birth defect. The 

Meta analysis displayed that neonate of mothers with history of drug intake during pregnancy 

found to be 7.54 times (AOR= 95% CI: 3.88, 14.66) more likely to have birth defect. In addition 

mothers who didn’t use folic acid were also 3.92 (AOR=3.92; 95% CI; 1.95, 7.88) times more 

likely to have a neonate with birth defects than mother who used, in this review(28). In addition 

another systemic review and meta-analysis undertaken in Ethiopia also showed medication use 

during pregnancy found to be statistically significant. This review shows mothers who took 

teratogenic medication during pregnancy and who didn’t take  folic acid were 2.58 times (pooled 

OR= 2.58; 95% CI: 1.03–6.47) and 2.8 times  (pooled OR= 2.83; 95% CI: 1.09–7.36) more 

likely to have a neonate with birth defect, respectively (13). Furthermore, one case control study 

conducted in south west Ethiopia also resulted drug use during the first trimester of pregnancy 

(AOR = 3.435; 99% CI: 2. 012–5.863), and folic acid supplementation (AOR = 0.428; 99% CI: 

0.247–0.740) were also strongly associated with the occurrence of birth defect(40). 

2.1.3. Maternal health characteristics  

In some studies history of illnesses in the index pregnancy is mentioned as a significant predictor 

for the occurrence of birth defects. one  case control study conducted in Iran  and a study carried 

out in Iraq revealed that history of  maternal disease during pregnancy was a significant predictor 

of birth defects(41,42).  
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According to a cross sectional study carried out in Baghdad, Iraq, anemic mother and 

hypertensive mothers had higher likelihood of having a neonate with birth defects.(43) This 

study is supported by another study conducted in Iran which shows significant association of 

maternal diseases HTN, DM, hyperthyroidism and hypothyroidism) with occurrence of birth 

defects. The Iranian study implicated that the odds of having a neonate with birth defects is 4.42 

times higher in mothers who are positive for medical diseases than mothers negative for maternal 

disease during pregnancy(41).  This association is also supported by One systemic review and 

meta-analysis undertaken in Africa which resulted that mothers with history of illnesses during 

pregnancy had 2.44 times higher likelihood of giving birth to a neonate with birth defects(44).  

 A cross-sectional study conducted in Jimma university medical center, southwest Ethiopia, also 

found strong positive association between presence of maternal chronic illness (Hypertension, 

Diabetes, and Hypertension with diabetes) and birth defects. The strength of association in this 

study shows mothers who had a chronic illness were 4.3 times more likely  to have a neonate 

with birth defect than those mothers who hadn’t chronic illness(45). This study also supported by 

a cross-sectional study conducted in North West Ethiopia which shows a strong association 

between maternal history of chronic disease (diabetic mellitus, hypertension, HIV/AIDS and 

chronic kidney disease) and birth defects. In this study neonates born from mothers with history 

of  chronic disease during pregnancy were 4 times (AOR = 4.05, 95% CI: 2.27-7.21) more likely 

to have birth defects compared to neonates  born from mothers without history of chronic 

disease(46). 

Furthermore, one case control study undertaken in Eastern Ethiopia revealed that the likelihood 

to give birth to a neonate with birth defect is four times higher (AOR= 4.37; 95% CI: 2.48–7.69) 

in women who had history of anemia during index pregnancy(37). In addition, a case control 

study conducted in Arsi, Ethiopia found that the likelihood of having a newborn with birth defect 

was 6 times (AOR = 6.10; 95%CI: 2.39, 15.57) higher for women who had maternal 

illnesses(47). Another case control study carried out in North West Ethiopia revealed that 

mothers who had history of fever during pregnancy are three times (AOR: 3.4, 95% CI 1.3–11.6) 

more likely to give birth  to a newborn with birth defects(18). 
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2.1.4. Obstetric characteristic 

An ecological study design carried out  in Brazil showed that multiple  pregnancy and cesarean 

type of delivery were significantly associated(33). This finding is supported by one case control 

study conducted in Hamadan Iran that showed emergency C-section was also the most frequent 

mode of delivery for neonates with birth defects(48). On the other hand a study conducted in 

china revealed that multiple births had 1.4 times (OR=1.44, 95%CI: 1.18–1.76) higher odds of 

having birth defects than singleton(35). But against the Chinese study,  one analytic  cross 

sectional study  in Egypt revealed that birth defects were frequent among singleton 

pregnancies.(19)  

According to a study conducted in Brazil Midwest revealed previous history of child with birth 

defect was significantly associated with birth defect. The strength of association of previous birth 

defects in this study showed that women who had previous delivery history  of birth defects were 

3.85 times (AOR=3.85; 95% CI: 1.11–13.27)  more likely to have a neonate with birth defect 

than those women with no history of birth defects(49). Another population-based case-control 

study in Brazil but in different city also showed previous history of a child with birth defects is 

associated with subsequent occurrence of birth defect. This study also resulted that mothers with 

previous miscarriage had 2.9 times higher odds of giving subsequent birth to a neonate with birth 

defects (OR=2.93; 95% CI:1.51,5.69) birth (50).  

Multiparty was also mentioned as significant predictor in some studies. One cross-sectional 

study undertaken in Egypt and a study in morocco displays a strong association between 

Multiparty and birth defects(51,52). Moreover, In a study conducted in Oromia, Ethiopia 

neonates with birth order above three and singleton pregnancies were 8.4 (AOR= 8.4; 95% CI:3.4–

20.7) times and 6.4  (AOR = 6.4; 95%CI:2–18.9) times more likely to have birth defects 

respectively(36).  

In one case control study conducted Adama, Ethiopia previous history of birth defects was 

significantly associated with reoccurrence of birth defect. Women with previous history of birth 

defects were about 4.853 (AOR=4.853; 95% CI: 1.492, 15.788) times more likely to have a 

neonate with birth defects than those women with no previous history of birth defect. In this 

study strong association between previous history of still birth and subsequent occurrence of 
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birth defects was also found.  Mothers with previous history of still birth found to be 3.967 times 

(AOR=3.967; 95% CI: 1.772, 8.88) more likely to have a neonate with birth defects(10).  

2.1.5. Newborn characteristics  

Regarding the newborn characteristics, some studies show contradictory findings especially in 

sex of the newborn. For instance, one study conducted in Kerman, Iran female neonates show 

higher risk than males. According to the study male neonate were 0.42 times less likely to have 

birth defects(24). In contrary, another study in Hamadan, in the same country Iran shows a result 

that contradicts the above statement. The study resulted being male had significant association 

with birth defect(48). In an ecological study carried out in Brazil showed male sex and low birth 

weight were significantly associated with birth defects(33).  

In addition, a study in Qatar revealed that the odds of birth defects were four times (AOR=4.17; 

95%: CI 2.75–6.32) and 5.8 times (AOR=5.88; 95%: CI 3.92–8.82) higher for  prematurity and  low 

birth weight respectively(53). This is supported by One cross-sectional study conducted in 

Nigeria also shows low birth weight  (birth weight between 1.5–2.49 kg) was associated with 

birth defects and shows 30% higher risk(54).  In contrary a study conducted in neonatal intensive 

care unit in Egypt, revealed that full term had higher risk than preterm neonates(19).   

One longitudinal study conducted in Tanzania revealed that prematurity and being male takes the 

higher odd for the occurrence of birth defects specifically musculoskeletal defects. This study 

showed that 1.86 (AOR = 1.86, 95% CI = 1.53–3.66) and 1.67 (AOR = 1.67, 95% CI = 1.23–

1.89) times higher odds of having birth defects or premature and male neonates, respectively(55). 

A study carried out in Addis Ababa, Ethiopia also found that low birth weight and male sex were 

significantly associated with birth defects. In this study the odds of having birth defects in male 

infants was 1.3 times (OR = 1.3; 95% CI = 0.9-2.8 higher than females(56). This finding is also 

supported by a study conducted in Bahirdar which found that a lower risk for females neonates 

(AOR=0.59; 95% CI 0.37–0.95)(11). Another study in Oromia, Ethiopia also shows an 

association of low birth weight and birth defects (36). 

Moreover ,one cross-sectional study conducted in Tigray region, Ethiopia also found that low 

birth weight and prematurity  were significantly associated(31). Another prospective cohort 

study carried out in Tigray in Mekelle general hospital and Ayder specialized and comprehensive 
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referral hospital regarding on Birth weight by gestational age and congenital malformations also 

revealed that, low birth weight, gestational age less than 35 weeks, male sex, were strongly 

associated with birth defects. This study implies the possibility of having birth defects shows 

decrement after 35 weeks of gestation and those with <35 weeks of gestation found to be at 

higher risk(57). 

In general the review tried to explore literatures of different setting. Studies with different 

limitations in terms of study area, study period, study populations, inclusion criteria and 

methodology aspects resulted variations from region to region and from study to study. Variables 

found to be a risk factor that increase the occurrence of birth defects in some studies found to 

have a protective effect or a factor that lower the chance of occurrence of birth defects in other 

studies. On the other hand variables which shows strong association with the occurrence of birth 

defects, found to have no significant association in other studies. Reviewing these literatures 

leads to increase the intention and commitment to study further about the problem and fill the 

gap with adequate knowledge in our local setup. 
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2.2. Conceptual frame work for determinants of externally visible birth defects 

The framework in the next page shows the association of variables mainly the dependent and 

independent variables which is adapted from different literatures (Fig. 1). 

 

 

 

 

 

  

 

 

 

 

 

  

 

 

                                                                     

 

 

 Fig 1 .conceptual frame work for determinants of externally visible birth defects among newborns in public 

general hospitals in Tigray, Ethiopia 2024/25, adapted from different litterateurs  
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3. OBJECTIVE 

3.1. General objective 

To assess determinants of externally visible birth defects among newborns delivered in public 

general hospitals of Tigray, Ethiopia 2024/25 

3.2. Specific objective 

To identify determinants of externally visible birth defects among newborns delivered in public 

general hospitals of Tigray, Ethiopia  
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4. METHODS AND MATERIALS  

4.1. Study area and period  

The study was conducted from December 1to December 30, 2024 in public general hospitals in 

Tigray region. Tigray Region is one of the twelve regions in Ethiopia found in northern part of 

Ethiopia and its capital city is Mekelle. Tigray is bordered by Eretria to The north, Sudan to the 

west, Afar region to the east, and the Amharic region to the south and southwest. The region has 

a total population of around 7.3 million people and is administratively divided into 7 zones, 88 

Woredas and 814 Kebeles.  In Tigray region there are 2 comprehensive specialized hospitals, 14 

general hospitals, 25 primary hospitals, 228 health centers, 712 health posts and over 500 private 

health facilities(58). The fourteen general hospitals are named as Alameta, Korem, Kahsay 

Abera, Mearg, Lemlem Karl, Quiha, Suhul, Axum Saint Mary, Adwa, and Adigrat, wukro, 

Abiadi and Mekelle general hospitals. 

4.2. Study Design 

Institutional based unmatched case control study design was to asses determinants of birth 

defects among newborns in public general hospital of Tigray. 

4.3.   Source population 

All newborns delivered in public general hospitals of Tigray 

4.4. Study population 

Cases; all newborns delivered with at least one minor or major externally visible birth 

defects between November 1, 2023- October 30, 2024 in the selected public general hospitals 

of Tigray  

Controls; all newborns delivered without externally visible birth defects between November 

1, 2023- October 30, 2024  in the selected public general hospitals  of Tigray 

 

4.5. Study units 

All cases and controls included in the study 



15 
 

4.6. Eligibility criteria 

  4.6.1. Inclusion criteria 

Cases;  newborns ( both live and still births, singleton and multiple births  ) who had at least one 

minor and/or major  externally visible birth defects delivered after 28 weeks of gestation via all 

modes of delivery from November 1, 2023 - October 30 2024 in the selected public general 

hospitals  

Controls;  newborns who hadn’t any  externally visible birth defects delivered after 28 weeks of 

gestation via all modes of delivery  from November 1, 2023 - October 30 2024 in the selected 

public general hospitals  

4.6.2. Exclusion criteria   

Those newborns with incomplete maternal medical records  

4.7. Variables 

4.7.1. Dependent variable 

Externally visible birth defects  

4.7.2. Independent variables 

 Maternal Socio demographic factors; Age, Marital status, and residence  

 Pregnancy and ANC related factors; ANC follow-up, number of ANC visits, folic acid intake, 

medications intake  

 Maternal health characteristics; chronic illnesses such as DM, HTN, HIV/AIDS, CKD and 

hypo/hyperthyroidism, Acute illnesses i.e. Anemia, malaria, acute febrile illnesses and history of 

fever 

Maternal obstetric characteristic; parity, number of fetuses, mode of delivery, previous history 

of birth defects, previous history of abortion, previous history of still birth  

New born related characteristics; gestational age at birth, sex, birth weight 

4.8.  Sample size determination  

 The sample size was calculated using Epi info version 7 Statcalc for unmatched case control 

study Fleiss with continuity correction factor formula with assumptions of percent of controls 

exposed and percent of cases with exposure from associated factors obtained from previous 
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literatures and considering 1:3 cases to controls ratio. anemia during pregnancy, antenatal care 

follow-up from a study conducted in Eastern Ethiopia and medication intake from a study in  

(37) were significant determinants. In addition medication use in early pregnancy showed 

significant association according to a study conducted in south west Ethiopia.(40) The sample 

size computed is summarized in the following table (Table 1). 

Table 1; sample size calculation for determinants of externally visible birth defects among 

newborns delivered in public general hospitals in Tigray, 2024/25 

Variables % of 

controls 

exposed 

% of cases 

exposed 

AOR cases  Controls Total 

sample 

size 

10% 

incompl

ete 

records 

Final 

sample 

size 

Anemia during 

pregnancy(37) 

15.1 36.4% 4.37 47 140 187 19 206 

medication 

use(40) 

8.7 22.7 3.09 73 218 291 29 320 

 Antenatal care 

follow-up(37) 

27.1 12.4 0.38 88 264 352 35 387 

 

The highest sample size is 387 and rounding up the decimals to Adjust the1:3 cases to control 

ratio which is 97cases and 291 controls, finally the total sample size, NF=388.     

4.9.  Sampling procedure  

There are ten accessible pubic general hospitals in Tigray region during the data collection 

period. Adwa general hospital, Maichew Lemlem Karl general hospital and Adigrat general 

hospital were selected using lottery method. In the selected five hospitals 20,554 newborns 

(Suhul general hospital= 5,728, Axum general hospital= 4,047, Adwa general hospital=3,859, 

Adigrat general hospital=4,543, and Maichew general hospital=2,377) without externally visible 

birth defects and 172 newborns (Suhul general hospital=45, Axum general hospital= 31, Adwa 

general hospital= 35, Adigrat general hospital=32 and Maichew general hospital=29) with 



17 
 

externally visible birth defects were delivered in one year duration from November 1, 2023 – 

October 30, 2024.  

Proportional allocation was used according to the number of cases and controls deliveries in the 

selected time duration. Samples are included as 1:3 cases to controls ratio.  Cases and Controls 

were selected using systematic random sampling method by determining k for cases and 

controls. Where, K=N/n, N= total number of newborns delivered in each hospital with birth 

defects for cases and newborns without birth defects for controls, n = number of cases and 

controls to be selected in each hospitals by systematic random sampling. K was ˷2 for cases and 

˷71 for controls. For cases every other recorded newborn with birth defects were selected and for 

controls every 71
th

 unit according to their order in the delivery unit registration book excluding 

the case from the frame. The first unit was selected randomly by lottery method from the interval 

1-K. The steps in sampling procedures are summarized in the following diagram (Fig 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



18 
 

 

 

 

 

      Lottery method  

 

 

 

 

 

 

                    

 

 

 

 

 

 

 

                         

 

 

 

 

                                           Systematic random sampling   

 

 

 

Fig2. Diagrammatic presentation of sampling procedure and sampling technique for determinants of externally 

visible birth defects among newborns in public general hospitals in Tigray, Ethiopia 2024/25 
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4.10. Operational definition  

Anemic; a mother with Hemoglobin <11g/dl found recorded in the lab results, a history of 

anemia in the antenatal care follow-up and history sheets which is concomitant to the that 

pregnancy. 

Birth defects; externally visible birth defect which is recorded in the registration books and 

maternal records i.e. neural tube defects, gastrointestinal defects, down syndrome , 

musculoskeletal defects 

Cases; new born (live birth or stillbirth) with any externally visible birth defects who ascertained 

by registry based ascertainment 

Chronic illnesses; health conditions that last longer in life that requires ongoing medications and 

treatments i.e. diabetic mellitus, chronic hypertension, HIV/AIDS, epilepsy etc. for this study 

previously diagnosed before pregnancy, still continuing with pregnancy  and recorded in the 

medical record of a mother.  

Controls; new born (live birth or stillbirth) without any externally visible birth defects who 

ascertained by registry based ascertainment 

Externally visible birth defects; A type of anomaly that can be identified by inspection and 

physical examination registered  by the delivery attending health personnel (3). 

 Incomplete medical records; maternal charts that lacks birth defect status of the new born,  

records without labour admission history (medical and obstetric history) and  ANC follow up 

history  

Low birth weight  neonate; a neonate with a birth weight of less than 2.5 k.g(59). 

Major birth defects; structural and /or functional abnormalities defects that cause substantial 

medical, social and cosmetic consequences, have higher result of mortalities and morbidities and 

needs surgical intervention i.e. hydrocephalus, spinal bifida, anencephaly(3). 

Medication use; documented, prescribed medication during early pregnancy, written medication 

intake which is documented in admission history and documented treatment for chronic or acute 

illnesses. 
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Minor birth defects; defects with no significant health problem and of limited social and 

cosmetic results(3). 

Preterm neonate; A neonate delivered beyond 28 weeks of gestation but less than 37 weeks of 

gestation(59)  

Unspecified defects; those defects that are recorded as “congenital anomolies, congenital 

malformations, congenital abnormalities” without specification in the record and a thick or 

symbol under the congenital anamolies section of the registry 

4.11. Data collection tool  

A structured  pretested  data collection checklist was adapted after a comprehensive literature 

review and was modified  according to the context of the study to suit for secondary data 

extraction  (60). The data collection checklist was used to grasp socio demographic, pregnancy 

and ANC characteristics, maternal health, obstetric characteristics, and newborn characteristics 

from the maternal record. 5% pretest was conducted out of the study area and changes made 

accordingly. 

4.12. Data collection procedures 

Data was collected from December 1 to December 30, 2024 by one MSc holder supervisor and 

five trained and oriented BSc midwives. Cases and controls were ascertained first according to 

the delivery unit registry book. Maternal medical records were accessed through the registrations 

in the labor and delivery wards then accessed from record office. The ANC follow up sheet and 

antenatal history, admission history, delivery summary, chronic illnesses follow up history and 

medication sheets in early pregnancy was reviewed in each medical record of a mother. 

Diagnosis of chronic and acute illnesses in the medical records was cross checked with the 

timing of pregnancy. Prescribed medications written in the medical records were also 

crosschecked with timing to define medication intake that could be missed in admission history. 

Folic acid supplementation was checked from ANC checklists and from admission history. 

Presence or absence of birth defects was first checked in the delivery room registry log book and 

next reviewed in the ANC and ultrasound screening, admission diagnosis and delivery summary 

of maternal record.  
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4.13. Data quality and management 

The data collection tool was properly designed and adapted from previous literatures and 

checked by senior researchers. 5 % Pretest was conducted before starting the actual data 

collection and changes made accordingly.  A one day Training was given for supervisors and 

data collectors on every step how to access medical records, how to grasp data from patient fills 

and selections of cases and controls. Data collectors were BSc midwives and the supervisor was 

MSc holder in clinical midwifery. There was close follow up of the principal investigator with 

supervisor and data collectors. Privacy and confidentiality was secured. 

4.14. Data analysis procedures 

Data was carefully checked for completeness and consistency. Questionnaires was checked 

visually, cleaned, coded and entered through Epi data version 3.1 and transported to SPSS 

version 25 for analysis. Errors, inconsistencies and missing data was checked and corrected with 

appropriate handling. Descriptive statistics such as cross tabulations were used and presented in 

the form of texts and tables.  

All independent variables entered into bivariate logistic regression analysis and  independent 

variables which shows association in bivariate analysis with p value less than or equal to 0.05  

with a 95% CI  entered in to multivariate logistic regression model to assess association by 

controlling the potential confounders. Hosmer and lemshow test was bused to assess the 

goodness of fit of the model and resulted a p value =0.7. A Collinearrity diagnostic variance 

inflation factor was used to assess multicollinearity. The odds ratio was used to measure the 

strength of association between the dependent and independent variables. 95% confidence 

interval was used to assess the significance of the association at p value less than 0.05. Tables 

and figures were used to present the result of the study. 

4.15. Ethical consideration  

Ethical clearance was obtained from Mekelle University, College of health science, institution 

review board and permission letter was also obtained from Tigray region health bureau. A formal 

letter for permission and support was written to the selected hospitals and Permission was 

obtained from the administrative of each selected hospitals to get access to logbooks and patient 

cards.  Confidentiality about information collected from the study subject’s cards was kept and 

card was returned appropriately to the record office after the completion of the data collection. 
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4.16. Dissemination of result 

The result of the study is to be presented during the thesis defense and submitted to Mekelle 

University College of health science department of midwifery.  Efforts will be done to present 

the result at an annual work ship. Efforts will also be made to publish in scientific journals. 
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5. RESULTS 

5.1. Socio-demographic characteristics 

In this study 388 newborn (97 were case and 291 controls) included from delivery unit 

registration book by selecting using predefined criteria. 388 mothers whose newborn are 

included ranged from 18 to 42 years of age.  More than half of the mothers age [170(58.4%) of 

controls and 24(51.5%) of cases] fall into an age category between 25 and 35. 23(23.7%) of 

cases and 87(29.9%) controls were below 25 years of age. On the other hand, about 34(11.7%) of 

controls and 24(24.7%) cases of had mothers with ≥35 years old. Regarding maternal residence 

about 123(42.3%) of controls and 71.1% of cases were from rural area. Moreover, the majority 

of the mothers, about 273(94.5%) of controls and 90 (92.8%) of cases were married (table 2). 

5.2. Pregnancy and ANC characteristics 

In this study about 10(3.4%) mothers of the controls and 19(19.6%) of cases had no history of 

ANC follow up. About 29(10.3%) of controls and 2(2.6%) of mothers of cases had more than 

four visits. Regarding folic acid intake 204(70.1%) mothers of the controls and 32(33%) mothers 

of cases were supplemented with folic acid (table 3). 

Table 2; Pregnancy and ANC characteristics of study participants for determinants of externally 

visible birth defects birth defects among newborns in public general hospitals of Tigray, Ethiopia 

2024/25 

Variable Category  Cases n(%) Controls n(%) Total n(%) 

ANC follow up Yes 78(80.4) 281(96.6) 359(92.5) 

No 19(19.6) 10(3.4) 29(7.5) 

Number of visits 1-3 visits 60(76.9) 160(56.9) 220(61.3) 

Four visits 16(20.5) 92(32.7) 108(30.1) 

>4 visits 2(2.6) 29(10.3) 31(8.6) 

Maternal folic acid 

intake 

Yes 32(33) 204(70.1) 236(60.8) 

No 65(67) 87(29.9) 152(39.2) 
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Maternal 

Medication intake 

Yes 9(9.3) 9(3.1) 18(4.7) 

No 88(90.7) 281(96.9) 369(95.3) 

 

5.3. Maternal health characteristics 

According to this study, newborns of mothers with a record of chronic illness (asthma, hepatitis 

B, etc.) accounts about 1% of cases and controls.  In addition 15(15.5%) mothers of cases and 

10(3.4%) mothers of controls had experienced acute illnesses such as malaria and typhoid fever 

(table 4). 

Table 3; maternal heath characteristics of study participants for determinants of externally visible 

birth defects among newborns in public general hospitals in Tigray, Ethiopia 2024/25 

Variable category Case n(%) Controls n(%) Total n(%) 

Maternal Chronic 

illnesses 

Yes 1(1) 3(1) 4(1) 

No 95(99) 288(99) 383(99) 

Missing 1 - 1 

Maternal Acute 

illnesses 

Yes 15(15.5) 10(3.4) 25(6.4) 

No 82(84.5) 281(96.6) 363(93.6) 

Maternal Fever Yes 3(3.1) 5(1.7) 8(2.1) 

No 94(96.9) 286(98.3) 380(97.9) 

 

 

5.4. Obstetric characteristics 

This study resulted that majority of mothers were multiparous (mothers with more than two but 

less than five previous births) accounting 60(61.9%) of cases and 183(62.9%) of controls. Grand 

multiparous mothers (≥5 previous births) also constitute about 9(9.2%) of cases and 8(2.7%) of 

controls.  Regarding the mode of delivery around 89(91.8) cases and 240(82.5%) were vaginal 

deliveries (table 5). 
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Table 4; Obstetric characteristics of study participants for determinants of externally visible birth 

defects among newborns in public general hospitals of Tigray, Ethiopia 2024/25 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.5. Newborn characteristics 

From the total 388 newborns 32(34.4%) of cases and172 (59.1%) of controls were females. On 

the other hand premature neonates (<37weeks) account 39(40.2%) of cases and 11(3.8%) of 

controls. Regarding birth weight 32(33%) of cases and 7(2.4%) of controls were recorded for 

Variable Category  Case n(%) Controls (%) Total 

Parity Primiparous 28(28.9) 100(34.4) 128(33) 

multiparous 60(61.9) 183(62.9) 243(62.6) 

Grand 

multiparous 

9(9.2) 8(2.7) 17(4.4) 

Number of neonates Singleton 94(96.9) 281(96.6) 375(96.6) 

Twin 3(3.1) 10(3.4) 13(3.4) 

Mode of delivery Vaginal 89(91.8) 240(82.5) 329(84.8) 

Cesarean 8(8.2) 51(17.5) 59(15.2) 

Maternal History of 

abortion 

Yes 10(10.3) 14(4.8) 24(6.2) 

No 87(89.7) 277(95.2) 364(93.8) 

Maternal History of 

still birth 

Yes 2(2.1) 6(2.1) 8(2.1) 

No 95(97.9) 285(97.9) 380(97.9) 

Maternal History of 

birth defect 

Yes 2(2.1) 2(0.7) 4(1) 

No 95(97.9) 289(99.3) 384(99) 
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low birth weight (<2500 gram). In terms of birth outcome, 41(42.3%) of cases were recorded as 

stillbirths (table 6). 

 Table 5; Newborn characteristics of study participants for determinants of externally visible 

birth defects among newborns in public general hospitals of Tigray, Ethiopia 2024/25 

Variable Category Cases n(%) Controls n(%)  Total n(%) 

Sex Female 32(34.4 172(59.1) 204(53.1) 

Male 59(63.4) 119(40.9) 178(46.4) 

Missing 6 _ 0.5% 

Gestational age <37 

weeks 

39(40.2) 11(3.8) 50(12.9) 

 >37 

weeks 

58(59.8) 280(96.2) 338(87.1) 

Birth weight <2500 g 32(33) 7(2.4) 39(10.1) 

 >2500g 65(67) 284(97.6) 349(89.9) 

Birth outcome Alive 56(57.7) 284(97.6) 340(87.6) 

Still birth 41(42.3) 7(2.4%) 48(12.4) 

 

5.6. Types of birth defects 

From the total 97 cases majority of them were neural tube defects accounting 55(56.7%) of the 

registered defects. Among the neural tube defects hydrocephalus were most common accounting 

47.3% of the neural tube defects (table 7, see next page). 
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Table 6; classification of externally visible birth defects by organ system of study subjects in 

public general hospitals of Tigray, Ethiopia 2024/25 

 

Classification of birth defects frequency Percentage 

Neural tube defects 56 57.7% 

Unspecified in registry 18 18.5% 

Musculoskeletal defects 14 14.4% 

Chromosomal  5 5.2% 

Genitourinary 2 2.1% 

Digestive system defects 2 2.1% 

 

5.7. Determinants of birth defect 

Binary logistic regression analysis was used to identify predictors of birth defects. All Variables 

were first analyzed in bivariate logistic regression model to assess association of each 

independent variable with the occurrence of birth defect. As a result of the bivariate logistic 

regression model maternal age, residence, parity, ANC follow up, number of ANC visits, 

maternal folic acid intake, maternal medication intake, maternal history of acute illnesses, 

newborn sex, gestational age and birth weight variables were significantly associated. Then 

variables which found statistically significant in the bivariate logistic regression model entered 

into the multivariate logistic regression mode to identify independent predictors. 

According to the result of multivariate logistic regression analysis rural residence, maternal folic 

acid, maternal history of acute illnesses, sex and gestational age of the new born were 

statistically significant at p-value less than 0.05. For mothers of  rural residence the odds of 

giving birth to a newborn with externally visible birth defects is 1.9 times higher than mothers of 

urban residence [AOR= 1.953; 95% CI: (1.04, 3.667)].  Newborns from mothers who didn’t take 
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folic acid had 2.77 times higher odds of having externally visible birth defect compared to 

newborns from mothers who took folic acid[AOR= 2.77; 95%CI: (1.464, 5.240)].  

In addition newborns from mothers with history of acute illness i.e. anemia, malaria, typhoid 

fever were five times  more likely to develop externally visible birth defects compared to 

newborns from mothers without history of acute illnesses during pregnancy [AOR= 5.118; 95% 

CI: (1.389, 18.865)]. Furthermore, male newborns were 2.4 times more likely to develop 

externally visible birth defects than females [AOR= 2.4; 95% CI: (1.322, 4.364)]. The odds of 

having externally visible birth defects for preterm neonates were 11 times higher than term 

neonates [AOR= 11.74; 95%CI: (2.598, 53.05)]. 

Table 7; Bivariate and multivariable logistic regression analysis of determinants of externally 

visible birth defects among newborns in public general hospitals of Tigray 2024/25 

Variable 

 

 Birth defects  

category Cases n(%) Control% COR(95%CI) AOR(95%CI) P-value 

 Maternal 

Age 

18-25 23(23.7) 87(29.9) 1 1  

25-35 50(51.5) 170(58.5) 1.113(0.637-1.942) 0.92(0.343-2.468) 0.689 

>35 24(24.7) 34(11.7) 2.67(1.331-5.355) 1.72(.494-5.991) 0.394 

Residence  Rural 69(71.1) 123(42.3) 3.366(2.048-5.532) 1.953(1.040-3.667) 0.037∗ 

Urban 28(28.9) 168(57.7) 1 1  

Parity Primiparous 28(28.9) 100(34.4) 1 1  

Multipara 60(61.9) 183(62.9) 1.7(0.7-1.951) 0.927(0.361-2.382) 0.875 

Grand 

multiparous 

9(9.3) 8(2.7) 4.018(1.419-11.373) 1.681(0.338-8.357) 0.526 

ANC 

follow-up 

Yes 78(80.4) 281(96.6) 1 1   

No 19(19.6) 10(3.4) 6.845(3.058-15.322) 2.492(0.816-7.609) 0.109 
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Maternal 

Folic acid 

intake 

Yes 32(33) 204(70.1) 1 1  

No  65(67) 87(29.9) 4.763(2.912-7.791) 2.770(1.464-5.240) 0.002∗∗ 

Maternal 

Medication 

intake 

Yes 9(9.3) 9(3.1) 3.193(1.229-8.293) 1.088(0.234-5.049) 0.915 

No 88(90.7) 281(96.9) 1 1  

History of 

Acute 

illnesses 

Yes 15(15.5) 10(3.4) 5.14(2.226-11.872)       5.118(1.389-18.865) 0.014∗ 

No  82(84.5) 281(96.6) 1 1  

Sex  Female 32(34.4) 172(59.1) 1 1   

Male 59(63.4) 119(40.9) 2.665(1.633-4.349) 2.402(1.322-4.364 0.004∗∗ 

Gestational 

age 

<37 weeks 39(40.2) 11(3.8) 17.116(8.278-

35.390) 

11.740(2.598-

53.049) 

0.001∗∗ 

>37 weeks 58(59.8) 280(96.2) 1 1  

Birth weight  <2500g 32(33) 7(2.4) 19.974(8.443-47.252 0.992(0.168-5.848) 0.992 

>2500g 65(67) 284(97.6) 1 1  

Note: - 1 Reference category,* p value less than 0.05, **p value less than 0.01, CI=Confidence 

interval COR=Crude odds ratio, AOR=adjusted odds ratio 
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6. DISCUSSION 

This is a study conducted in public general hospitals of Tigray aiming to assess the determinants 

of externally visible birth defects and most of its findings are consistent with previous studies 

with some inconsistent findings with some of the previous studies.  

Regarding the independent predictors, in this study mothers who live in rural areas were 1.95 

times more likely to give birth to a newborn with externally visible birth defects compared to 

mothers of urban residence. This result is also strongly supported by a study conducted in eastern 

Ethiopia which showed that the odds of congenital anomalies in neonates born to rural women 

were 1.73 (95% CI) times higher than neonates born to urban women(37).   

This finding  is also in accordance with a study conducted in Sudan which revealed significant 

association of rural residence with occurrence of birth defects(26). The possible justifications for 

the association could be lack of access to health related information, unidentified exposures from 

the living environment that exacerbates the occurrence of birth defects, nutritional and 

micronutrient deficiency(26,37). This similarity in finding among these studies may be due to 

closeness in study time, similarity in the living environment of study participants and similarity 

in socioeconomic level. In contrary, studies  carried out in Gojjam and Bahirdar, Ethiopia 

contradicts the finding of this study revealing that neonates born from women of urban residence 

were found to be about six times(95%CI) and two times more likely to develop birth defect as 

compared to those neonates born from women of rural settings, respectively(11,18). Another 

additional study carried out in Egypt is also against this study which demonstrated that urban 

residence had significant association(19). This contradiction could be differences in sources of 

data mainly with the studies in Gojjam, Ethiopia and Egypt, time differences  and there may also 

be similarities in awareness level even though participants are from opposite residence that may 

result discrepancies of findings.  

In accordance with this study, studies of different settings found folic acid intake as a protective 

factor. In this study newborns from mothers who didn’t take folic acid were 2.77 times more 

likely to have externally visible birth defects compared to newborns from mothers who took folic 

acid. This finding is supported by systemic review and meta-analysis on the effect of folic acid 

conducted in Ethiopia which revealed for newborns born to mothers who took folic acid the risk 
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of birth defects is reduced  by 77%(39).  In addition like the finding of this study, one systemic 

review  and meta-analysis carried out in a resource limited setting revealed that pregnant women 

who did not use folic acid were six times higher to have neonates with structural congenital 

anamolies than women who used folic acid during and before pregnancy(38). This association 

could be due importance of  folic acid is  for the proper formation and development of neural 

tube, as it is recommended by WHO for pregnant women to take daily folic acid to prevent 

neural tube defects(39). 

In this study newborns delivered from mothers with history of acute illnesses (anemia, malaria, 

typhoid and infection) in early pregnancy had five times higher risk to develop externally visible 

birth defects than newborns delivered from mothers without history of acute illnesses. The 

justification for the significant association of acute illnesses with the occurrence of birth defect is 

poor dietary intake that can leads to nutritional deficiencies and effect on placental function and 

illnesses such as malaria and typhoid fever can cause anemia with folic acid depletion which is 

important for organ formation and development. This is  supported by a study conducted in Arsi, 

Ethiopia which revealed mothers with history of illnesses had six times higher likelihood of 

giving birth to a neonate with birth defects than mothers without maternal illnesses(47). This 

finding is also in accordance with a study carried out in eastern Ethiopia which indicated  that for 

anemic mothers in the index pregnancy the odds of having a neonate with birth defects were four 

times higher than non-anemic mothers(37).  

A systemic review and meta-analysis in Africa also supports the significant association of 

maternal illnesses with the occurrence of birth defect. The systemic review revealed that 

neonates from mothers who had illnesses during pregnancy were 2.44 times more likely to have 

birth defects(44). Another study consistent with these finding is, a study in Iraq that showed 

significant association of anemia with the occurrence of birth defects(43).  The possible 

explanation for this finding is that anemic mothers will also lack folic acid which is important in 

neural tube development because the cause of anemia could be due to folic acid deficiency which 

is essential nutrient for producing healthy red blood cells(37). 

 Unlike studies conducted in Jimma and North West Ethiopia, this study found no significant 

association between chronic illnesses and occurrence of birth defects. The studies carried out in 

Jimma and North west Ethiopia showed mothers who had a chronic illness were 4 times more 
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likely to have a neonate with birth defect than those mothers who hadn’t chronic illnesses(45,46).   

It is also inconsistent with a studies conducted in Iran which found significant association 

between chronic illnesses and birth defects(41). The difference in finding could be due to a 

difference in the source of data in which this study used secondary data that the probability to 

miss chronic illnesses due to documentation challenges is high. 

According to this study male neonates had 2.4 times higher likelihood of developing externally 

visible birth defects. This is in agreement  with studies conducted in Addis Ababa, Bahirdar and 

in Tigray which revealed being male is significantly associated with occurrence of birth 

defects(11,56,57). The similarity in finding could be a result of socio economic, ethnic and 

cultural similarity of participants. This study  is also supported by  studies in Tanzania , 

Hamadan Iran and brazil that showed higher risk of males for  development of birth 

defects(33,48,55). But another Iranian study contradicts this finding, revealing females were at 

higher risk(24). This contradicting finding can be a result of the differences in delivery time in 

which this Iranian study includes registration of births of five years which is from this study. 

Furthermore, the odds of having externally visible birth defects were eleven times higher for 

premature neonates in this study. This is supported by one cross-sectional and one cohort studies 

conducted in Tigray which also showed significant association of prematurity and birth 

defects(31,57). In addition this finding is also in line with studies in Nigeria, Tanzania and Qatar 

showing prematurity is significantly associated with birth defects(53–55). This strong association 

could be resulted due to inclusion of newborns (live births and stillbirths) after 28 weeks of 

gestation and those terminated due to major defects are more likely to be premature.  However, 

this study is inconsistent with a study conducted in Egypt which revealed that term neonates 

were at higher risk than preterm neonates(19). This discrepancy can be a result of discrepancies 

in the inclusion criteria’s of the studies because this study includes terminations of pregnancies 

for birth defects after 28 weeks of gestation and still births, so that, those cases are more likely to 

be premature.  But the Egyptian study includes only live births in which many premature birth 

defects cases are more likely not to be excluded. 
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7. STRENGTHS AND LIMITATIONS OF THE STUDY 

7.1. Strengths  

This study addressed the time consuming nature and feasibility issues of the problem as a 

solution by using existing data even though it has its own demerits. In addition, the study 

includes all public general hospitals in the region with random selection of five hospitals that can 

help for reasonable generalizability of results. Furthermore, secondary data usage in this study 

eliminates the challenges to interview emotionally and depressed mothers after birth of a neonate 

with birth defect but this would have been challenging in primary data or interview. 

 7.2. Limitations 

The study is based on secondary data of medical records in which incompleteness and inaccuracy 

of data can create bias on findings. Second, characteristics related to socio economic level, 

environmental exposures, lifestyle and behavioral characteristics are not included due to 

unavailability of data which can leads to differences in findings. In addition this study only 

includes birth defects that are externally visible and can be diagnosed immediately in the labour 

ward. Hence, internal defects that can be diagnosed through further investigations and later in 

life are excluded. 

8. CONCLUSION 

Central nervous system defects were most commonly recorded anamolies.  Rural residence, folic 

acid intake, history of acute illness such as anemia, male sex, and prematurity were significant 

predictors of birth defects.  
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9. RECOMMENDATIONS 

For stakeholders  

Stalk holders should promote awareness creation for women of child bearing age to consume 

folic acid rich foods and early treatment of illnesses to keep healthy pregnancy, especially for 

mothers in rural setting. 

For Tigray regional health bureau 

Focus should be given in providing measures to enhance folic acid intake by promoting folic 

acid supplementations and food fortifications.  Ensure access to information and deliver adequate 

health care services to cure any illnesses for women of child bearing age is also essential for 

positive perinatal outcome. 

  

For health care providers  

Proper and timely supplementation of folic acid and counseling about its uses to encourage intake should 

be under attentive consideration. In addition Health care providers should promote regular health care 

check-ups for early diagnosis and treatments of acute illnesses especially in early pregnancy to promote 

healthy pregnancy. 

For research community 

Additional prospective and long term follow up studies are required to address all aspects that 

can be missed in secondary data sources .Further studies that include the functional defects are 

also essential for more detailed findings and generalizability of results. 

For women of child bearing age 

Women of child bearing age should have preconception care and take folic acid properly 

according to the instruction given by health care provider. In addition, Mothers should take care 

of their nutritional and health status must early seek health care service for any illnesses 

especially during pregnancy. 

 

 



35 
 

10. REFERENCES 

1. Sadler TW. Langman’s medical embryology. 14th ed. Lippincott Williams & Wilkins; 2022.  

2. Anele CR, Goldani MZ, Schüler-Faccini L, da Silva CH. Prevalence of Congenital Anomaly and Its 

Relationship with Maternal Education and Age According to Local Development in the Extreme South of 

Brazil. Int J Environ Res Public Health. 2022;19(13).  

3. WHO, CDC, ICBDSR. Birth defects surveillance: a manual for programme managers. Geneva; 2020.  

4. Aslam J, Khurshid S, Rehman S, Zafar S, Aslam I, Gulbaz S. Frequency of Various Congenital Anomalies 

and Associated Maternal Risk Factors, an Experience at Tertiary Care Hospital. Pakistan J Med Heal Sci. 

2023;17(6):215–7.  

5. Agot GN, Mweu MM, Wang’ombe JK. Prevalence of major external structural birth defects in kiambu 

county, kenya, 2014-2018. Pan Afr Med J. 2020;37(187):1–13.  

6. Walani SR, Hiebert L, Pachón H, Mwaisaka R. Prevention of birth defects in east africa: A review of 

national policies. Vol. 20, African Journal of Food, Agriculture, Nutrition and Development. 2020. p. 

15740–63.  

7. Leke AZ, Malherbe H, Kalk E, Mehta U, Kisa P, Botto LD, et al. The burden, prevention and care of infants 

and children with congenital anomalies in sub-Saharan Africa: A scoping review. PLOS Glob Public Heal 

[Internet]. 2023;3(6):1–34. Available from: http://dx.doi.org/10.1371/journal.pgph.0001850 

8. Banu T, Aziz TT. Neonatal mortality due to birth defects. Chattogram Maa-O-Shishu Hosp Med Coll Journa 

[Internet]. 12019;18(2). Available from: www.banglajol.info/index.php/CMOSHMCJ%0ANeonatal 

9. Ethiopian Public Health Institute (EPHI), ICF. Ethiopia Mini Demographic and Health Survey 2019: Final 

Report [Internet]. 2021. 1–207 p. Available from: https://dhsprogram.com/pubs/pdf/FR363/FR363.pdf 

10. Aman H, Ahmad S, Chala G, Afework M. Determinants of externally visible birth defects among perinatal 

deaths at Adama Comprehensive Specialized Hospital: a case-control study. BMC Pediatr. 2024;24(1):1–8.  

11. Mekonnen D, MollaTaye, Worku W. Congenital anomalies among newborn babies in Felege-Hiwot 

Comprehensive Specialized Referral Hospital, Bahir Dar, Ethiopia. Sci Rep [Internet]. 2021;11(1):1–8. 

Available from: https://doi.org/10.1038/s41598-021-90387-0 

12. Birhanu K, Tesfaye W, Berhane M. Congenital Anomalies in Neonates Admitted to a Tertiary Hospital in 

Southwest Ethiopia: A Cross Sectional Study. Ethiop J Health Sci. 2021;31(6):1155–62.  

13. Mogess WN, Mihretie TB. Prevalence and associated factors of congenital anomalies in Ethiopia: A 



36 
 

systematic review and meta-analysis. PLoS One [Internet]. 2024;19(4 APRIL):1–16. Available from: 

http://dx.doi.org/10.1371/journal.pone.0302393 

14. WHO. WHO Recommendations on Antenatal Care for a Positive Pregnancy Experience: Summary 

[Internet]. 2018. Available from: www://http.who.int 

15. Zhou X, Xie D, Jiang Y, Fang J. Prevalence and death rate of birth defects from population ‑ based 

surveillance in Hunan Province ,. Sci Rep [Internet]. 2024;1–9. Available from: 

https://doi.org/10.1038/s41598-024-65072-7 

16. Chimah OU, Emeagui KN, Ajaegbu OC, Anazor C V., Ossai CA, Fagbemi AJ, et al. Congenital 

malformations: Prevalence and characteristics of newborns admitted into Federal Medical Center, Asaba. 

Heal Sci Reports. 2022;5(3).  

17. WHO. congenita disorders [Internet]. Geneva; 2023. Available from: who.int 

18. Tsehay B, Shitie D, Lake A, Abebaw E, Taye A, Essa E. Determinants and seasonality of major structural 

birth defects among newborns delivered at primary and referral hospital of East and West Gojjam zones, 

Northwest Ethiopia 2017-2018: Case-control study [Internet]. Vol. 12, BMC Research Notes. BioMed 

Central; 2019. p. 1–6. Available from: https://doi.org/10.1186/s13104-019-4541-4 

19. Shalaby A, EL-Gazzar A. The Frequency, Types and Risk Factors of Congenital Anomalies in a Tertiary 

Neonatal Intensive Care Unit (A hospital based study). Ann Neonatol J. 2020;0(0):0–0.  

20. Anyanwu L john C, Danborno B, Hamman WO. Birth Prevalence of Overt Congenital Anomalies in Kano 

Metropolis: Overt Congenital Anomalies in the Kano. Univers J Public Heal. 2015;3(2):89–96.  

21. Shenfine R, Armaroli A, Rankin J. Academic achievement and needs of school-aged children born with 

selected congenital anomalies : A systematic review and meta-analysis. 2021;(September):1431–62.  

22. Afroze S, Mannan MA, Dey SK, Moni SC, Shabuj MKH, Jahan I, et al. Risk factors and complications of 

newborns with birth defect: A hospital based case-control study. Bangladesh J Med Sci. 2020;19(1):133–40.  

23. Emordi VC, Osifo DO. Challenges of congenital malformations: An African perspective. Vol. 14, Annals of 

Pediatric Surgery. 2018. p. 1–7.  

24. Mohseni F, Mohammad S, Mousavi H, Ahmadi A. Examining Prevalence of Fetal Defects and Related 

Factors in Neonates Born and Hospitalized in Kerman Reference Hospital : A 66-Month Study. Int J Pediatr. 

2021;9(6):13653–62.  

25. Alwafi H, Alsharif A. Trends in hospital admissions and prescribing due to diseases of the digestive system 

in England and Wales between 1999 and 2019: An ecological study. Med (United States). 



37 
 

2024;103(15):E37673.  

26. MA A, SM O, GK A, AA A, KM A, AM M. Prevalence and factors associated with congenital 

abnormalities in Gadarif hospital. Gujsa [Internet]. 2018;1(5). Available from: www.journal.gaduniv.edu.sd 

27. Ali HA, Luay F, Mahmood A, Hanaa PD, Mukhlif H, Qusay PD, et al. Types of Congenital Anomalies 

among Children at Bint Al-Huda Teaching Hospital in Al-Nasiriyah City , South of Iraq. 2022;44(1):2021–

3.  

28. Adane F, Afework M, Seyoum G, Gebrie A. Prevalence and associated factors of birth defects among 

newborns in sub-saharan african countries: A systematic review and meta-analysis. Pan Afr Med J. 

2020;36:1–22.  

29. ReachAnother foundation. Working on prevention: Neural tube defects in babies in Ethiopia. Available 

from: https://reachanother.org 

30. Tsadik M, Legesse AY, Teka H, Abraha HE, Fisseha G, Ebrahim MM, et al. Neonatal mortality during the 

war in Tigray: a cross-sectional community-based study. Lancet Glob Heal. 2024;12(5):e868–74.  

31. Mekonen H. A Silent Epidemic of Gross Congenital malformations in Tigray , Northern Ethiopia : Hospital- 

Based Study. :1–14.  

32. Hadgu FB, Gebretsadik LG, Mihretu HG, Berhe AH. <p>Prevalence and Factors Associated with Neonatal 

Mortality at Ayder Comprehensive Specialized Hospital, Northern Ethiopia. A Cross-Sectional Study</p>. 

Pediatr Heal Med Ther. 2020;Volume 11:29–37.  

33. Freitas LC de S, Nunes AA, Meneguci J, Neto GCDN, Castro S de S. Association of congenital anomalies 

in live births with their obstetric-neonatal and sociodemographic profiles. Texto e Context Enferm. 

2021;30:1–15.  

34. Ahn D, Kim J, Kang J, Kim YH, Kim K. Congenital anomalies and maternal age: A systematic review and 

meta-analysis of observational studies. Vol. 101, Acta Obstetricia et Gynecologica Scandinavica. 2022. p. 

484–98.  

35. Zhou X, He J, Wang A, Hua X, Li T, Shu C, et al. Multivariate logistic regression analysis of risk factors for 

birth defects: a study from population-based surveillance data. BMC Public Health. 2024;24(1):1–12.  

36. Gedamu S, Sendo EG, Daba W. Congenital anomalies and associated factors among newborns in Bishoftu 

General Hospital, Oromia, Ethiopia: A retrospective study. J Environ Public Health. 2021;2021.  

37. Belama N, Desalew A, Lami M, Keneni M, Roba KT. Predictors of congenital anomalies among neonates 

admitted to public hospitals in eastern Ethiopia: a case–control study. J Int Med Res [Internet]. 



38 
 

2024;52(3):1–15. Available from: https://doi.org/10.21203/rs.3.rs-2525387/v1 

38. Geda YF, Lamiso YY, Berhe TM, Chibsa SE, Sahle T, Assefa K, et al. Prevalence and associated factors of 

structural congenital anomalies in resource limited setting, 2023: a systematic review and meta-analysis. 

Front Pediatr. 2023;11(November):1–10.  

39. Moges N, Sisay Chanie E, Anteneh RM, Zemene MA, Gebeyehu AA, Belete MA, et al. The effect of folic 

acid intake on congenital anomalies. A systematic review and meta-analysis. Front Pediatr. 2024;12(July):1–

10.  

40. Abebe S, Gebru G, Amenu D, Mekonnen Z, Dube L. Risk factors associated with congenital anomalies 

among newborns in southwestern Ethiopia: A case-control study. PLoS One [Internet]. 2021;16(1 

January):1–16. Available from: http://dx.doi.org/10.1371/journal.pone.0245915 

41. Shahmirzady PS, Esteghamati A, Sadough A, Sarvi F. The risk factors associated with congenital anomalies 

in newborns. J Compr Pediatr. 2020;11(3):6–11.  

42. Ameen SK, Alalaf SK, Shabila NP. Pattern of congenital anomalies at birth and their correlations with 

maternal characteristics in the maternity teaching hospital, Erbil city, Iraq. BMC Pregnancy Childbirth. 

2018;18(1):1–8.  

43. Al-Musawi KM, Shawq AH, Majeed Z, Zaid S, Ibraheem H. Risk factors for congenital anomalies in 

neonatal intensive care unit in Baghdad city. Medico-Legal Updat. 2020;20(1):1168–74.  

44. Moges N, Anley DT, Zemene MA, Adella GA, Solomon Y, Bantie B, et al. Congenital anomalies and risk 

factors in Africa: a systematic review and meta-analysis. BMJ Paediatr Open. 2023;7(1):1–15.  

45. Getachew B, Alemayehu T, Abebe S, Hamba N, Tesfaye S, Etefa T, et al. Prevalence of overt congenital 

anomalies and associated factors among newborns delivered at Jimma university medical center, southwest 

Ethiopia, 2018: A cross-sectional study. Int J Africa Nurs Sci [Internet]. 2023;18(December 2022):100513. 

Available from: https://doi.org/10.1016/j.ijans.2022.100513 

46. Adane F, Seyoum G. Prevalence and associated factors of birth defects among newborns at referral hospitals 

in Northwest Ethiopia. Ethiop J Heal Dev. 2018;32(3).  

47. Jemal S, Fentahun E, Oumer M, Muche A. Predictors of congenital anomalies among newborns in Arsi zone 

public hospitals, Southeast Ethiopia: a case-control study. Ital J Pediatr. 2021;47(1):1–9.  

48. Sedighi I, Nouri S, Sabzehei MK, Sangestani M, Mohammadi Y, Amiri J, et al. Determining the risk factors 

of congenital anomalies of newborns in Hamadan province. J Compr Pediatr. 2020;11(2).  

49. De Moraes CL, Melo NCE, Do Amaral WN. Frequency of Congenital Anomalies in the Brazilian Midwest 



39 
 

and the Association with Maternal Risk Factors: Case-control Study. Rev Bras Ginecol e Obstet. 

2020;42(4):188–93.  

50. Oliveira-Brancati CIF, Ferrarese VCC, Costa AR, Fett-Conte AC. Birth defects in Brazil: Outcomes of a 

population-based study. Genet Mol Biol. 2020;43(1):1–7.  

51. Elawady H, Algameel A, Ragab T, Hassan N. Congenital anomalies in neonates in Fayoum Governorate , 

Egypt. East Meditrranean Heal J. 2021;27(8).  

52. Adri I, Touloun O, Boussaa S. Prevalence and Risk Factors for Congenital Malformations in Morocco. 

Middle East J Rehabil Heal Stud . 2024;11(3).  

53. Al-Dewik N, Samara M, Younes S, Al-jurf R, Nasrallah G, Al-Obaidly S, et al. Prevalence, predictors, and 

outcomes of major congenital anomalies: A population-based register study. Sci Rep [Internet]. 

2023;13(1):1–12. Available from: https://doi.org/10.1038/s41598-023-27935-3 

54. Ajao AE, Adeoye IA. Prevalence, risk factors and outcome of congenital anomalies among neonatal 

admissions in OGBOMOSO, Nigeria. BMC Pediatr. 2019;19(1):1–10.  

55. Chaulo W, Nyanza EC, Asori M, Thomas DSK, Mashuda F. A retrospective study of congenital anomalies 

and associated risk factors among children admitted at a tertiary hospital in northwestern Tanzania. PLOS 

Glob Public Heal [Internet]. 2024;4(5):1–15. Available from: 

http://dx.doi.org/10.1371/journal.pgph.0003177 

56. Getachew H, Derebew M. Factors Associated With Congenital Anomalies Among Young Infants At Tikur 

Anbessa Hospital, Addis Ababa, Ethiopia. Ethiop Med J. 2020;58(8):89–95.  

57. Mekonen HK, Nigatu B, Lamers WH. Birth weight by gestational age and congenital malformations in 

Northern Ethiopia. BMC Pregnancy Childbirth. 2015;15(1):1–8.  

58. Beareu T regional healt. No Title. Mekelle; 2020.  

59. Gili JA, Luo P, Li Q, Yan B, Ding X, Mei B. Prevalence , characteristics and risk factors of birth defects in 

central China livebirths ,. 2024;(September):1–18.  

60. Berhane A, Belachew T. Trend and burden of neural tube defects among cohort of pregnant women in 

Ethiopia: Where are we in the prevention and what is the way forward? PLoS One [Internet]. 2022;17(2 

February):1–16. Available from: http://dx.doi.org/10.1371/journal.pone.0264005 

 



40 
 

11.  ANNEXES  

Annex A: participant Information sheet 

Study title: DETERMINANTS OF EXTERNALLY VISSIBLE BIRTH DEFECTS AMONG 

NEWBORNS DELIVERED IN PUBLIC GENERAL HOSPITALS OF TIGRAY, ETHIOPIA, 

2024 

Investigator; Birey Yemar 

Introduction 

Hello, I am Birey Yemar. I am the principal investigator student of a study to be conducted in 

partial fulfillment of Master of Science in clinical midwifery at Mekelle University, college of 

health science. I am here today to collect data on determinants of birth defects among newborns 

delivered in public general hospitals of Tigray. The objective of this study is to assess 

determinants of birth defects among newborns delivered in public general hospitals of Tigray 

from December 1- December 30. I kindly request you to permit this study take part on behalf of 

your institution and cooperate with your staff until the completion of this study. Your 

cooperation and willingness to take part in this study is greatly helpful in identifying and 

accessing information related to determinant factors of birth defects. Data will be collected 

retrospectively from cards of women who gave birth in your hospital from November 1, 2023 to 

October 30, 2024. It needs about a week to access log books and maternal medical records. 

There is no direct benefit and possible risk factor associated with permitting and cooperating 

with the study and also there is no benefit and possible risk factors for subjects of the medical 

records. The information extracted from medical record will be kept strictly confidential. Your 

cooperation is voluntarily and you are not obliged to give any access and information you don’t 

allow to access.  

Purpose 

The overall purpose of this study is to assess the determinants of externally visible birth defects 

among newborns delivered in public general Hospitals of Tigray region. The study aims in 

identify the factors associated with the occurrence of birth defects. With this information I will 

be able to give information to Tigray regional health bureau and share with governmental and 

non-governmental organizations to come up with possible interventions. 

Procedure and participation 
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You will receive the information sheet and consent form to read until you completely understand 

it. If you are in a condition that you can’t read that will not be a problem because I will provide 

you oral briefing so that maximum understanding and clarity will be created. After consent 

declared on behalf of your institution, maternal medical records will be accessed through their 

registration in the logbooks of labour wards and operation theatre. Then, maternal records will be 

accessed to extract information using data collection checklist which contains 35 question lists 

that is prepared in advance. Data will be extracted for each question in the checklist from 

maternal records. Finally logbooks and medical record cards will be returned to their ordinary 

place appropriately. 

Confidentiality     

I strongly assure that names of mothers will not appear in the checklist and medical record 

numbers will be changed to codes. Any information acquired from the medical records will not 

be disclosed to any one out of the study and it will only be used for the purpose of the study. 

Overall confidentiality is strictly kept. 

 Risks and Benefits of the study 

Permitting data collection for this study and your cooperation is voluntary. There is no direct 

benefit for you, for the hospital, and for the study subjects (patients with the included medical 

records) that you can get from this study, unless you will contribute to the generation of new 

knowledge on birth defects and its determinants which help to improve perinatal outcome in your 

institution and the health care system in general. The result of this study will be shared for 

governmental and non-governmental responsible bodies. I strongly want to assure you that your 

participation will not involve any risks to you and study subjects only it takes a little time for 

cooperating staffs. 

Inducement, incentive and compensation  

There will be no monetary payment linked with participation of study subjects in this study. 

Result dissemination  

Findings from this study will be submitted to Mekelle University, college of health science 

department of midwifery and presented during thesis defense presentation.  Results will also be 

submitted to Tigray regional health bureau and may also presented in conferences and 

workshops. Efforts for publication and share the international community will be made. 

Rights and Freedom to withdraw  
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If any violation of ethical rules and conduct seen throughout study, your health institution has 

full right to withdraw and stop study. Your support and cooperation in this study is completely 

voluntary and if you are in uncomfortable conditions to help this study’s requirement you can 

quit and interrupt.  

Person to contact 

If you have any question regarding this study or would like to be informed about the result of the 

study you can contact the principal investigator via the following address 

Principal investigator; Birey Yemar 

Cell phone; 0960817014 

Email; breyyemar19@gmail.com 

Annex B. Consent form  

I have read the information sheet very well. I have  got clear understanding of the nature of the 

study  the purpose of the research, the procedures, the risks and benefits, issues of 

confidentiality, the rights and the contact address for any quires. I am aware that the health 

institution has the right to stop the study in a case of certain misconduct and unethical procedures 

are observed during the data collection process in the `health institution premises. In addition, I 

understand that the health institution has the right to use the result of the study as public 

property. Therefore, I declare my voluntary consent on behalf of the health institution to allow 

you to collect your data.  

1.  Yes, of course permission given 

2. No. 

Name of Hospital: --------------------   Date: ----------------------- 

 Name of data collector: -------------------------------- Signature: -------------- 

 

Annex C: Data Collection tool, structured checklist English version 

Instruction: for each of the following questions, please carefully review the charts and 

provide answers as appropriate. (For number categories, circle the number of coding categories 

and for open categories, write the information needed in the provided space).  

Name of data collector: -------------------------------- Signature: -------------- 

MRN: --------------------            Date: ----------------------Hospital: ----------------------- 

Case                                       Control  

mailto:breyyemar19@gmail.com
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Part 1: Socio-demographic data 

No Question possible response Remark 

S01 Age in years   ________  

S02 Residence   a. Rural 

b. Urban 

 

 

S03 marital status 

 

 

 

 

A. Single  

B. Married  

C. divorced 

D. widowed 

 

 

 

Part 2; Obstetric related characteristics  

O01 Parity __________  

O02 Number of neonates in the current delivery 

 

1. Single 

2. Twin 

3. Multiple 

 

O03 What was the current mode of delivery A. Vaginal 

B. Cesarean 

 

O04  Did she have history of abortion? A. Yes  

B. No 

 

 

O05 Did the mother have history of still birth? A. Yes              

B. No  

 

 

O06 Have she ever given birth to a neonate with 

birth defects? 

A. Yes              

B. No  
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Part 3: pregnancy and ANC related characteristics 

P01 Did she have antenatal care follow-

up during pregnancy time of this 

neonate? 

A. Yes  

B. No, skip to Q#P03 

 

P02  If the response is yes for Q#P01, 

how many visits? 

A. Once 

B. Twice 

C. Three  

 E  four times 

B. Above 

 

P03 Did the mother take folic acid prior 

to conception and early in the first 

trimester of pregnancy? 

A. Yes  

B. No  

 

P04 

 

 Did she take any medication while 

she was pregnant in the first 3 

months of pregnancy? 

 

A. Yes  

B. No, skip to Q#M01 

 

 

P05 If the response for P04 is yes, what 

kind of medication it was? 

A. Identified 

B. Unidentified 

 

P06 If your response is “identified” for 

P05 what kind of medication it was? 

A. Ant pains 

B. Antiepileptic drug 

C. Anti-malarial  

D. Anti-hypertensive  

E. Anti-Asthmatic medications 

F. Others ___________specify 

 

 

Part 4: Maternal health characteristics  

M01 Have she ever experienced any 

chronic illnesses before pregnancy 

and still had continued? 

A. Yes  

B. No, skip to M03 
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M02 If your response for M01 is yes 

which type of chronic illness it is? 

A. Diabetic mellitus 

B. Hypertension 

C. Epilepsy 

D. Chronic kidney disease 

E. Hypothyroidism 

F. hyperthyroidism 

G. HIVAIDS 

H. Others______________specify 

 

M03 Does the mother ever experience 

any acute illnesses early before and 

during pregnancy? 

A. Yes 

B. No, skip to M05 

 

 

M04 If the Response For M03 is yes what 

kind of acute illness it was? 

A. Anemia 

B. Malaria 

C. Typhoid  

D. Urinary tract infection  

E. Others_____________specify 

 

M05 Does the mother experienced fever 

during pregnancy? 

       A. Yes 

        B. No  

 

 

Part 5. New born characteristics  

N01 Does the new born has birth defects 

 

A. Yes  

B. No ,skip to N03 

 

 

N02 If yes for N01what kind of birth 

defect it is? Specify!  

 

 

A. Anencephaly  

B. Hydrocephalus 

C. Spinal bifida 

D. Club foot 
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E. Down syndrome 

F. Cleft lip and palate 

G. Unspecified in the registry  

H. Others   specify __________ 

N03 Birth outcome 

 

A. Alive 

B. Still birth 

 

 

N04 Sex  A. Female  

B. Male 

C. Ambiguous genitalia 

 

 

N05 

 

Gestational age at birth    

 __________in weeks  

 

 

N06 Birth weight    

 __________in grams  

 

 

 

 

 

 


