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Abstract

Back ground: Congenital heart defect (CHD) is a structural heat defect present at birth and it
accounts for nearly one-third of all major congenital anomalies. The most important factors for
the development of CHDs are smoking and alcohol consumption habits of mother, mothers’ past
medical history and emotional status, family history of disease, consanguineous marriages, sex,

age, delivery method and many other factors.

Objective: The objective of this research was to assess the prevalence congenital heart defects
and identify the associated factors among children diagnosed with congenital anomalies in Addis

Ababa governmental Hospitals, Ethiopia, 2017.

Methods and Materials: Hospital based cross-sectional study was carried from the time period
of July 2017- October 2017. The data on congenital anomalies in children were collected using a
structured questionnaire and diagnosis of CHD of children was taken from the children’s medical
records. The sample size was 271and 4 hospitals were selected from 12 governmental hospitals
in Addis Ababa based on patient load. Binary logistic regression followed by multivariate
logistic regression analyses was done to determine factors associated with CHDs. The 95%
confidence interval was determined and associated factors with p-value of less than 0.05 were

considered significant.

Result: The prevalence of congenital heart defects among children diagnosed with congenital
anomalies was estimated to be 35.8%. The most common congenital heart defect was VSD
(Ventricular Septal Defect) 30(30.9%), followed by ASD (Atrial Septal Defects) 23.7%.
Previous history of abortion AOR (Adjusted odd ratio) =1.96; CI (Confidence interval) = (0.277-
0.935); p=0.03) and past history of drug intake during pregnancy (AOR= 2.149; CI= (0.252-
0.861); p=0.015) were significantly associated with CHD.

Conclusion and Recommendation: Out of the total study participants (271), 134 (49.4%) were
males and 137(50.6%) were females. The present study identified high prevalence of congenital
heart defects among children diagnosed with congenital anomalies. Mothers who had previous
history of abortion and drug intake during pregnancy were associated with the occurrence of

congenital heart defects.

Key words: congenital heart defects, congenital anomalies, prevalence, associated factors
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1. Introduction

1.1Background of the study

CHD is a major cause of serious morbidity and mortality. It is defined as clinically significant
structural heart disease present at birth . CHD is one of the most common congenital defects
and accounts for nearly one-third of all major congenital anomalies; Population based studies
on the prevalence of CHD worldwide was found to range between 8 to 12% live births and
constant throughout the world ®.Another study done in urban America describes the prevalence
of CHD occurring in approximately 3-9 of every 1,000 live births ),

CHD have a wide spectrum of severity in infants. About 30-40% of patients with CHD are
symptomatic in the 1st year of life, while the diagnosis can be established in 60% of patients by
the 1st month of age . There are 8 common CHD these are VSD ,ASD, patent ductus
arteriosus (PDA), coarctation of aorta (CoA), tetra logy of fallot(TOF),transposition of great
vessel ( TGA), pulmonary stenosis,(PS) and aortic stenosis ( AS), all together make up to 90% of
all cases. The remaining 10% consists of more complex anomalies "

CHD occurs more predominatly in males than females and some lesions such VSD, TOF,
Atriaventricular septal defects (AVSD) are more common in males whereas ASD, PDA, COA,
TGA are more common in females ' The causes of most CHDs are unknown. Most cases of
CHD are thought to be multifactorial and result from a combination of genetic predisposition and
environmental stimulus®. The common genetic causes are chromosomal aberration such as
Down syndrome (trisomy 21),Turner syndrome (monosomy X), Patau syndrome (trisomy
13) and Edwards syndrome (trisomy 18) " ¥. Besides genetic causes, a number of
environmental influences are known to increase the risk of congenital heart malformations.
These include environmental teratogens like dioxins and pesticides, maternal alcohol
consumption, smoking and drug exposure rubella infection during pregnancy as well as
insufficient maternal foliate intake .Increasingly common metabolic diseases like diabetes
and obesity also constitute important CHD risk factors'”.

Maternal age is a risk factor for CHD even in the absence of any chromosomal abnormality in

the newborn. Whether the basis of the risk resides with the mother or oocyte is unknown. The

age-associated risk varies with the mother's strain background, making it a quantitative genetic



trait. Most remarkably, voluntary exercise, whether begun by mothers at a young age or later in
life, can mitigate the risk when they are “older .

Maternal exposure to environmental factors such as ambient air pollution, heavy metals, and
micronutrients are positively related to CHD prevalence because elements in the soil, water, and
air affect human beings directly or indirectly. The physical environment such as solar radiation
and magnetic fields also has influence on prevalence CHD. Further-more, socio-economic and

lifestyle habits affect CHD prevalence ©.



1.2 Statement of the problem
Worldwide, CHD are the main heart diseases found in children and constitute one of the major

causes of infant mortality, particularly in developing countries ' '" They also represent the
most common of all congenital malformations accounting for more than 20% of prenatal deaths
(12).Their estimated prevalence is eight cases per 1000 live births across the globe, representing
~1.35 million newborns each year with CHD, but these figures vary worldwide "?. For instance,
the incidence of CHD in different studies varies from about 4/1000 to 50/1000 live births and,
despite advances in detection and treatment, CHD account for 3% of all infant deaths and 46%
of deaths from congenital malformations in developed countries such as United states of
America "*'. In addition, these abnormalities can be life threatening in early childhood, and
children born with severe forms are at ~12 times higher risk of mortality in the first year of life
(%) Thus, hundreds of thousands of children die each year from congenital heart defects, while
millions more remain in desperate need of treatment in the developing world ! '9.  Africa is
thought to have one of the highest prevalence of heart diseases in children and young adults,
including CHD, but the main findings include evidence that the CHD burden is underestimated
mainly due to the poor outcome of African children with CHDs "®. From a global point of view,
the epidemiology of these abnormalities is still unknown in Africa with few data on the topic.
Reducing the prevalence of these diseases is urgent and requires a real inventory of the premises
of the problem that would clarify the issue for more effective prevention strategies and improved

management.

So far, very little information is available regarding the magnitude of CHD and associated
factors among children in Ethiopia. This study was designed to investigate the prevalence CHD
and determine associated factors among children diagnosed with congenital anomalies in Addis
Ababa governmental hospitals. Results from this study would give an insight into the magnitude
of the problem and provide baseline data for future detailed studies. In addition, information
from this study is would be use full in developing strategies for improved management and

rehabilitation of patients with CHD.



1.3 Significance of the study
CHD is a major cause of the child mortality and morbidity in Africa including Ethiopia due to
lack of adequate diagnostic facilities, less awareness about the disease by the parents and

negligence of the concerning body (2).

This study may be helpful in filling the gap of information on the magnitude, pattern and
associated factors of CHD among children with congenital anomalies in Addis Ababa

governmental hospitals.

It might be important to know the magnitude and patterns of CHDs at Addis Ababa
governmental hospitals to develop strategies for improved patient management and
rehabilitation. This may help patients to get early treatment and appropriate management. This
may includes medical and surgical interventions as well as providing adequate counseling to

parents and their children.

Information on associated factors may shed light on their roles as risk factors for
occurrence of CHD hence it provides baseline data for future detail studies and public health

measurcs.



2. Literature review

2.1Anatomy of the heart
The normal heart, an organ little larger than the adult fist, comprises four chambers and four

valves. It develops between days 17 and 50 of gestation.

After the Primitive heart tube arises, this single tube folds, loops, rotates and differentiates into a
four chambered heart with valves that control blood flow from the atria to the ventricles and
from the ventricles into the great arteries. The blood flows in only one direction, due to the
valves, by the pumping action of the coronary arteries which draw their blood from the aorta.
Half of the blood (the blood on the left side) is oxygenated having just come from the lungs. The
other half (on the right side) is deoxygenated having just circulated the body and then returned

to' the heart before going to the lungs an,

SUPERIOR VEMA LA
FROM UPPER BODY

PULMOMNARY ARTERY
TO RIGHT LUNG FULMD?SRLEFF:I'TEE

FULMOMARY VEINS
FROM RIGHT LUMG

PULMOMNARY VEINS
FROM LEFT LUNG

FULHOMC WIVE MITRAL \WALVE

AORTIC\RLVE

TRICUSF IDWR LVE

RIGHT
WVENTRICLE

MFERIOR VENA CRW

AORTR
FROM LOWER BODY TO LOWER BODY

Figure 1 anatomy of the heart from the Children's Heart Institute

(http://www.childrenheartinstitute.orgleducateiheartwrklbloodflw.htm)

Heart development in humans is complex and starts very early, from the third to eight weeks of
gestation '®. Development begins with a primitive tube that beats at 25t day of gestation and

ends in the four-chamber heart '®.



2.2 Definition of congenital heart disease
According to the World health organization (WHO) the term congenital anomaly includes any
morphological, functional, biochemical or molecular defects that may develop in the embryo and

fetus from conception until birth, present at birth, whether detected at that time or not **?.

CHD is structural heat defect present at birth and it accounts nearly one-third of all major
congenital anomalies @ CHD comprise a heterogeneous group of cardiac malformations
affecting different structures of the heart and can be divided into three main categories, namely
septation defects, cyanotic heart disease and left-sided obstruction defects. Septation defects can
affect the ASD, the VSD or structures in the central part of the heart (atrioventricular septum
defect, AVSD). Cyanotic heart defects lead to a bluish appearance of the skin due to mixing of
deoxygenated and oxygenated blood; this condition is also known as the “blue baby
syndrome”. Underlying malformations include (TOF), transposition of the great arteries
(TGA), double outlet right ventricle (DORV), Ebstein’s anomaly, and persistent truncus
arteriosus (PTA).

Left-sided obstructive lesions comprise diseases like hypo plastic left heart syndrome, mitral or

AS and CoA ©.

Ductus arteriosus: PDA (0.8)

A Pulmonary artery: PS (0.7), TOF (0.4},
TGA (0.2); DORV (0.2), PTA(0.1)

Aorta: TGA (0.2), DORV (0.2),
PTA (0.1), 1AA (0.02)

Pulmonary veins: TAPVR (0.1)

97

’ Mitral valve: MS (0.2), MA (0.04)
Atrial septum: ASD (1) 3

Portic valve: BAV (14), AS and

Tricuspid valve: AC (0.8), HLHS (0.2)

Ebstein's (0.1), TA (0.1)

Left ventricle: HLHS {0.2)

Atrioventricular cushion:
membrancus VS0 (4), AVSD (0.3)

Right ventricle: TOF (0.4), HRHS (0.2)

Ventricular septum: V3D (4)

Figure 2 structure of the heart affected by congenital heart defects the estimated incidence of

each disease per 1,000 live births is given in parentheses.



2.3 Magnitude of congenital heart defects and associated factors
The incidence of CHD is approximately 8 per 1000 live birth, with a higher rate in stillbirth,

@1, 22)

spontaneous abortion and prematurity . The prevalence of CHD among congenital

anomalies is very high which accounts 46 % and it is still the highest incidence from all cardiac

13 The reported incidence of CHD varies substantially between different

problems in children
regions of the world, with the highest rate in Asia (0.93%) and lower rates in Europe (0.82%)
and North America 0.69% *¥. The observed differences might be attributed to genetic,
environmental as well as socioeconomic factors (e.g. Parental consanguinity) and/or differences
in healthcare and referral systems **. For instance, we observe a high prevalence of this
association in Africa. This is mainly due to the unfavorable socio-economic conditions in
Africa, the lack of diagnostic genetic laboratories and also prenatal diagnosis to prevent

congenital anomaly .

Various researchers show that the most CHD are VSD (36%), ASD (5%), PDA (9%),
Atrioventricular Septal Defect(AVSD) (4%), PA (9%), AS (5%), CoA (5%), TGA 4%), TOF
(4%) @'*2 " The other 20% of CHD consists of many rare or complex lesions (24). CHDs as a
whole occurs with equal frequency in male and females but some lesions such as PS, CoA,
transposition of great vessels and TOF are more common in males whereas ASDs are more

common in females 2.

The prevalence of CHD significantly differed with children’s screening age, birth weight,
gestational age, maternal pre pregnancy body mass index (BMI), pregnant infection, and contact
with toxic substance, using medicines, pregnancy-induced hypertension, gestational diabetes and
anemia during pregnancy "', Infants with screening age < 1 month, birth weight < 2500 g,
gestational age < 37 gestational weeks and maternal pre-pregnancy BMI > 28 (kg/m?) has the
highest prevalence of CHDs. The prevalence of CHD is higher among the infants with maternal
age’s > 40 years and < 20 years. In addition, the CHD is also higher among the infants with
parents history of CHDs, parents’ lower education and lower family income ?®. There is also an
important increase in CHDs due to maternal conditions. These maternal conditions comprise
pre-gestational diabetes and phenylketonuria, and other related pathologies. Maternal diabetes
mellitus is associated with increased teratogenesis, which can occur in pre-gestational diabetes

type 1 and type 2. Cardiac defects are the most common malformations observed in fetuses of



pre-gestational mothers with diabetes '?. Medications as valproic acid and isotretionin have
show teratogenic effects !> 2". The most teratogenic anti-epileptic drug seems to be valproic acid
which causes about 2% of CHDs and an additional increase of 4% to 8% in major congenital
anomalies. Most literature agreed on incidence of CHD, which is similar in all countries and
between races. In addition, in school-aged children the prevalence of the common CHD is
similar and also constant around the world. VSDs are the most common lesions, followed by
ASDs and PDAs. These lesions affect the sexes equally and make up about 60% of all heart
defects encountered in school aged children around the world; they appear to have remained

constant over the last 30 years *”.

The prevalence of CHD in patients with Down syndrome ranges from 40 to 50 % ***. Among
the patients who have a CHD, half of them presents with AVSD, which is rarely an isolated heart
defect (2.8%) “**Y. In a 10-year follow-up study about AVSD, the researcher found high
mortality rate when AVSD was related to Down syndrome ©?.In addition to AVSD, interatrial
communication (IAC), interventricular communication (IVC) and PDA are also frequent in
Down syndrome ©**¥. Recently, it has been declared that the effect of the environmental factors
is much more than that of the genetic factors, but still there is very limited and incomplete data
about main reasons for incidence of this disease. Among the most important factors the
following have been studied in most of surveys: the individual social variables such as
occupation, educational background, health status, and smoking and alcohol consumption habits
of mother, mothers’ past medical history and emotional status, family history of disease,

consanguineous marriages, sex, age, delivery method and many other factors %



3. Objectives

3.1 General objective
To assess the magnitude of congenital heart defects and associated factors among children

diagnosed with congenital anomaly in Addis Ababa governmental hospitals, Ethiopia, 2017.

3.2 Specific objectives
v' To determine the magnitude of congenital heart defects among children diagnosed with
congenital anomaly in Addis Ababa governmental hospitals, Ethiopia, 2017.
v To identify the associated factor of congenital heart defect among children diagnosed

with congenital anomaly in Addis Ababa governmental hospitals, Ethiopia, 2017.



4. Materials and Methods

4.1 Study setting and period

The study was conducted in Addis Ababa governmental hospitals. There are 11 public hospitals
in Addis Ababa. These are Alert Hospital, Dejach Balcha (Russian Hospital), Federal Defense
Hospital, Gandhi Memorial Hospital, Menilik Referal Hospital, Ras Desta Hospital, Police
Hospital, Saint Paul’s Hospital Melinium Medical College, Yekatit 12 Hospital Medical College,
Tikur Anbesa Specialized Hospital and Zewditu Memorial Hospital. From these Hospitals six are
owned by Addis Ababa City Administration Health Bureau; three are by Federal Minster of
Health; two are by Defense Force and Police; one by Federal Minster of Education. The study
was conducted in Saint Pauli’s Hospital Melinium Medical College, Tikur Anbesa Specialized
Hospital, Yekatit 12 Hospital Medical College and Zewditu Memorial Hospital. The study was
conducted from July 2017- October 2017.

4.2 Study Design
The study was conducted by hospital based cross sectional study design among children

diagnosed with congenital anomalies in Addis Ababa governmental hospitals, Ethiopia.

4.3 Source population

All children diagnosed with congenital anomalies in Addis Ababa governmental hospitals.

4.4 Study population
All children diagnosed with congenital anomaly in a selected governmental hospital during the

study period.
4.5 Inclusion and Exclusion criteria

4.5.1 Inclusion criteria
Children diagnosed with congenital anomalies whose age was less than 18 years during the study

period.

4.5.2 Exclusion criteria
Children who were severely sick during the study period were excluded. If there was unclear
diagnosis or not confirmed by the pediatricians it was excluded. Cases older than 17 years and

cases referred from one selected hospital to the other hospitals were excluded.
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4.5 Sample size determination

The sample size was calculated using statically proportion formula.
n=2%p (1-pyw*

n= sample size

7= critical value given confidence interval

P= proportion

W=margin of error, (Z= 1.96, p= 0.5, w=0.05)

Since there was study conducted in sub Saharan Africa '

similar with this topic the prevalence
of CHD was 20 %, So, P =0.2, 95% confidence interval and 5% margin of error. By using the
above formula and substitute the given value the sample size was n = Z* p (1-p)/w” = (1.96) *(.2)
(.8) / (.05)* =245.8~246, 10% non respondent rate was added .Therefore; the final sample size

was 271.

4.6 Sampling method

The study hospitals were selected based on patient load; because of the fact that these hospitals
were referral and teaching hospitals. The congenital anomaly cases in those hospitals were
counted and the proportion was calculated for each hospital in four months before the data
collection. Congenital anomaly cases were screened from all children by their respective
diagnosis profile from their medical cards, and then children who fulfill the inclusion criteria

were included consequently until the desired sample was achieved.

The total sample=271
Saint Pauli’s 4_| Tikur Anbesa
Hospital=70 > Specialized
Hospital=133

Yekatit 12 Hospital=28 Zewditu Memorial
Hospital=40

Figure 3: schematic presentation of sampling procedure in selection of children diagnosed with

congenital anomalies.
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4.7Study variables

4.7.1Dependent variable
v" Prevalence of CHD

4.7.2Independent variables
v' Maternal age,
Sex
History of abortion
Family history of congenital heart defects
History of maternal chronic illness

History of maternal alcohol intake

AN N N N NN

Previous history of maternal drug intake

4.8 Method of data collection

In order to collect data on congenital anomalies in children less than 18 years old, structured
questionnaire was administered for the parents or care givers of the children. The questionnaire
was first developed in English and translated in to Amharic (the Ethiopian official language),
and then translated back in to English by a third person to check the reliability of the

questionnaire.

Data collectors were recruited in each selected governmental hospitals and they were trained for
two days, regarding the objectives of the study, about inclusion and exclusion criteria and on
sampling procedures. Data on socio-demographic and clinical information were gathered from
the respective patients’ cards. In addition parents or care givers of the children who gave verbal
and written consent were interviewed and provided data variables such as maternal age and
parity, history of Diabetes Mellitus, drug intake, exposure to X-ray, history of CHD in the
family, residential area, maternal age, history of chronic disease and number of antenatal clinic
visits. The diagnosis of CHD of children was taken from the children medical record after it was

confirmed by the physician with echocardiography.

The data were collected at pediatrics clinics, pediatrics emergency and pediatrics outpatient
department. During data collection Pediatricians and Neonatologists were consulted when there

was an unclear diagnosis. Moreover, a diagnosis was excluded if it was not confirmed by
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pediatricians/experienced specialists. The proportion of children with CHDs were calculated by
dividing the number of birth CHD cases (numerator) by the total number of children diagnosed

with congenital anomalies visiting the Hospitals (denominator) in the same period.

4.9 Data quality control and management

To maintain data quality, from each Hospital data collectors who are working in outpatient
department, pediatrics emergency and pediatrics ward were recruited and trained by the principal
investigator. The questionnaire was pre-tested to check for the accuracy of responses and
appropriateness of data collection tool, estimate time required and the necessary amendment was
considered. The collected data were reviewed and checked for omissions, legibility of
handwriting, completeness and consistency by principal investigator on daily bases during data

collection time.

4.11 Data analysis and interpretation

Data was entered, and analyzed by Epi data version 3.1and SPSS (statical package of social
science) version 23 softwares respectively. Categorical variables were reported as proportions
and compared using Chi Square tests. Continuous data was described by mean and standard
deviation. Biviariate followed by multivariable logistic regression analyses was done to
determine factors associated with CHD. The 95% confidence interval was determined and an

associated factor with p-value of less than 0.05 was considered as significant.

4.12 Operational Definitions

Congenital anomalies: defined anatomical anomaly of prenatal original Congenital
Malformations, Deformations, and Chromosomal Abnormalities of the International
Classification of Diseases, (ICD-10). For the purpose of this study, congenital anomalies were

disease of children diagnosed by pediatricians.

Congenital heart defect: major or minor congenital anomalies defined as anatomical structural
and functional defect present at birth which was confirmed by pediatricians with

echocardiography.

Children: For the purpose of this study, there age was less than 18 years old.
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4.13 Ethical clearance

Ethical clearance was obtained from Departmental of Research Ethics Review Committee
(DRERC) of department of Anatomy, School of medicine, Addis Ababa University and Institute
of Review Board (IRB) of Saint Pauli’s Hospital Melinieum Medical College.

4.14 Dissemination of the result

After completion of research, the results of the study will be presented during thesis defense and
the final result will be submitted to Addis Ababa University School of medicine department of
Anatomy. In addition to this the final result document will be presented to Addis Ababa regional
health bureau, Saint Pauli’s Hospital Melinieum Medical College institute of review board and
other responsible bodies. Beside to this, the findings of the study will be disseminated through

publications and presentation in scientific conferences and workshops.
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5. Results

5.1 socio demographic characteristics

The study population consisted of children in the age group of less than 18 years old from
heterogeneous groups in terms of residential area ,ethnicity and religion. Two hundred seventy
one (271) mothers /primary care takers of children's pair were included in the study with a
response rate of 100%. The largest ethnic group was Amhara 116(42.8%) followed by Oromo
81(29.9) (Fig 4). Most of the participants were orthodox Christian religion follower 165(60.9%)
followed by Muslim 79(29.2%) and Protestant 27(10%). Majority of the study participants were
from Addis Ababa 141(52.0%) followed by Oromia 83(30.60%) (Figure 5).

The majority of children in the survey 109 (40.3%) were in the age group of 2- 6 years
and children in the age group of 13-17 years comprises the smallest percentages,
28(10.3%), with the mean age of the children and the standard deviation were 5.09 and +4.64
respectively. From the total study participants 134 (49.4%) were males and 137(50.6%) were

females.

M *amhara
[ *oroma
D*snnp

M *tigre
[J*cthers

*others are Afar, Benshangul Gumz and Ethiopian Somali region ethnic back ground.

Figure 4: Ethnicity of children diagnosed with congenital anomalies in Addis Ababa
Governmental Hospitals, Ethiopia, 2017.
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Percent

3.32%

1
*addis ababa* oromia *amhara *others

*Others from Afar, Bensangul gumez, Diredewa and Somalia region.

Figure 5: Region oriented residential Area of children diagnosed with congenital anomaly in

Addis Ababa governmental hospitals, Ethiopia, 2017.

5.2 Maternal characteristics

The vast majority of children’s mother age was between 20-25years old 221(81.5%), while
mothers whose age less than 20 and greater than 35years old was 13(4.8%) and 37(13.7%)
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respectively. Among the children’s mothers 216(79.7%) had no previous history of abortion,
263(97.0%) had no previous history of still birth, 246(90.8%) had no history of chronic disease,
218(80.4%) had no previous history of drug intake during pregnancy, 12(4.4%) did not take folic
acid at the time of pregnancy, 236(81.7%) had no history of alcohol intake during pregnancy,
269(99.3%) had no history of cigarette smoking during pregnancy, 260(95.9%) had no history of
passive smoking during pregnancy,261(96.3%) had no history radiation exposure during
pregnancy, however 25(9.2%) had history of chronic disease from these mothers 6 (24%) had
diabetes mellitus 9(36%) had HIV AIDS,8 (32%)had hypertension(HTN),2 (8%) had chronic
kidney disease. Out 271 children’s mothers 53(19.6%) had used drugs during pregnancy.
Majority of these mothers used antibiotics which accounts 20 (37.7%), the rest used anti
retroviral drug (ART) 7(13.2%), Anti HTN 8(15.1%), Insulin 6(11.3%), Anti pain 5(9.4%), and
7(13.2%) mothers did not recognize the name of the drug that used at the time pregnancy. From
the mothers who had taken medication during pregnancy, majority was used medication during
second trimester 15(25.3%), others used first trimester 10(18.9%), third trimester 13(24.5%) and
some of the mothers also used medication throughout pregnancy 15(28.3%). Most of the mothers
used folic acid 251(95.6%), out of these mothers only 3(1.2%) took folic acid before pregnancy,
while the rest 256(98.8%) were taking folic acid during pregnancy. Majority of the mothers 224
(86.5%) used folic acid three month and above but, 35 (13.5%) of the mothers used folic acid
below three month .35 (12.9%) of the mothers had drunk alcohol during pregnancy, from these
mothers 4(11.4%) drunk per day, 18(51.4%) per week and 13(37.1%) per month. Majority of
drunker mothers 10(28.6%) drunk alcohol during first trimester, the rest was drunk during

second trimester 9(25.7%), third trimester 7(20.0%), and throughout pregnancy 9(25.7%).
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5.2 Children general characteristics
Table 1: Demographic and general characteristics of children diagnosed with congenital

anomalies, in Addis Ababa governmental hospitals, Ethiopia, 2017.

Variable Number Percent
Age category
0-1 year 79 29.4
2-6year 109 40.2
7-12year 55 20.3
13-17year 28 10.3
Sex 134 49.4
Male 137 50.6
Female
Types of pregnancy 252 93.0
Single 19 7.0
Twin

Gestational age

Pre term 28 10.3
Term 243 89.7
Birth order

1% order 104 38.4
2" order 72 26.6
3" order 45 16.6
>3" order 50 18.5
Family history of CHD

Yes 13 4.8
No 258 95.2
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5.3 Prevalence of Congenital Heart defects

In the present study, among 271 children diagnosed with congenital anomalies 97(35.8%) of
them had CHD. The types of CHD identified were VSD, ASD, PDA, CoA, TOF, TGA, PS and
AVSD. The prevalence of ASD, AVSD, CoA and VSD were 23.7%, 9.3%, 4.1% and 30.9%,
respectively while the prevalence of PDA,PS,TGA, and TOF were 15.5%, 3.1%, 2.1% and
11.3%, respectively (Figure 6).The most common type of CHD was VSD 30(30.9%), followed
by ASD 23(23.7%). The prevalence of ASD and VSD in male children was 17.6% and 33.3%,

respectively, while the prevalence in female children was 30.4% and 28.3%, respectively.

(Figure 6)

SEX
40 0% sex of
cluldren

= male
female

30.0%

20.0%=

Percent

10.0%=

%=

ASD  AVED COA PDA Pa TG4 TOF  WV&ED

Figure6: Distribution of CHD by sex among children diagnosed with congenital anomalies in

Addis Ababa, governmental hospitals, Ethiopia, 2017.
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5.4 Factors associated with congenital heart defects

5.4.1Maternal factors

The maternal factors investigated in the present study were maternal age, previous history of
abortion, history of chronic disease, previous history of drug intake, previous history of alcohol
intake and previous history of cigarette smoking. Previous history of abortion and drug intake
during pregnancy demonstrated significant association with the presence of CHD among
children diagnosed with congenital anomalies. However the other variables such as maternal age,
History of chronic disease of the mothers, alcohol intake during pregnancy and history of

cigarette smoking during pregnancy did not show any significant association with CHD.
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Table: 2 Bivariate analysis between maternal characteristic and presence of CHD

Variable CHD P value
No N (%) Yes N COR( 95%CI)
(%)
Maternal age
<20
7(53.8) 6(46.2)
1.26(0.35-4.49) 0.563
- 145(65.6 76(34.4
20-35 (65.6)  76(344) 0.8(0.77-3.77)
22(59.5) 15(40.5)
>35
Previous history
of abortion
No 146(67.6 ) 70(32.4
2.1(0.91-4.780) *0.023
28(50.9) 27(40.1)
Yes
Previous history
of drug intake
148(67.9) 70(32.3)
No 2.2(1.194-4.037) *0.011
26(50.9) 27(49.1)
Yes
Folic acid intake
No
8(66.7) 4(33.3)
Yes 0.9(0.26-3.04) 0.856

166(64.1)  93(35.9)

*value have a significant association with CHD (P value<0.05, COR=crude odd ratio N=number
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Table: 3 Bivariate analyses between maternal characteristics and presence of CHD

Variable CHD P value
No N (%) Yes N (%) COR( 95%CI)

History of chronic disease of
the mothers
162(65.9) 84(34.10)
NO 2.1(0.913-4.780) 0.081

Yes 12(48.0)  13(52.0)

History of Alcohol intake

during pregnancy

156(66.1)  80(33.9)
No 1.8(0.9-3.8) 0.09

18(51.4)  17(48.6)

Yes

History of cigarette smoking

during pregnancy

No 172(63.9)  97(36.1) B 0.999

Yes 2(100.0) 0(0.0)

*N= number, COR= crude odd ratio

5.4.2 Children factors
None children characteristics including sex ,types of pregnancy, gestational age, birth order and
family history of CHD showed not statistically significant association with CHD among children

diagnosed with congenital anomalies by binary logistic regression. (Table 4)
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Table: 4 Bivariate analysis between children’s characteristic and presence of CHD.

Variable CHD COR (95%CI) P value
N No (%) N Yes (%)

Sex

Male 83(43.7 %) 51(52.6%) 1.2(0.7-1.9) 0.442

Female 91(52.3%) 46(47.4%)

Pregnancy types

Single 161(63.9 %) 91(36.1%)  0.817(0.3-2.222) 0.692

Twin 13(68.4 %) 6(31.6%)

Gestational age

Pre term 15(53.6%) 13(46.4%) 0.6(0.28-1.34) 0.218

Term 159(65.4%)  84(34.6%)

Birth order

1™ 74(71.2%) 30(28.8%) 0.6(0.28-1.132) 0.274

2nd 45(62.5%) 27(37.5%) 0.8(0.4-1.7)

31 26(57.8 %) 19(42.2%) 1.01(0.45-2.28)

>3 29(58.0) 21(42.0%)

Family history of CHD

No 167(64.7%) 91(35.3%) 0.6(0.21-1.95) 0.428

Yes 7(53.8%) 6(46.2%)

*N= number, COR= crude odd ratio
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5.4.3 Over all factors associated with congenital heart defects

Variables that showed significant association in binary logistic regression model were previous
history of abortion and drug intake during pregnancy .These variables were taken to the multiple
logistic analysis models to control for confounding variables, and still previous history of
abortion and drug intake during pregnancy remained significantly associated with CHD
(P<0.05). The present study also revealed that children whose mothers had previous history of
abortion were two times more likely to have CHD Adjusted odd ratio (AOR=1.964 95%CI
(0.277-0.935), P=0.03). Children whose mothers had previous drug intake were also two times
more likely to develop CHD (AOR=2.149, 95%CI (0.252-0.861), P=0.015). (Table 5)

Table 5: Multi variable analysis of factors that determine the presence of CHD among children

diagnosed with congenital anomalies, in Addis Ababa governmental hospitals, Ethiopia, 2017.

Variable AOR (95%CI) P value
Previous History of abortion

No *0.03
Yes 1.964(0.277-0.935)

Previous drug intake

during pregnancy

No *0.015
Yes 2.149(0.252-0.861)

*variable have significant association with CHD (P value<0.05), AOR= Adjusted odd ratio
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6. Discussion

The present study has shown a relatively high prevalence of CHD among children diagnosed
with congenital anomalies and also identified risk factors associated with CHD. The present
study has recorded a prevalence 35.8% which is slightly higher than the average worldwide
prevalence of CHDs (33.3%) among all major congenital anomalies " The current prevalence of
CHDs is similar with the findings research done in Ecuador with children attending
echocardiography, which reported a prevalence of 35.95% > .However, this prevalence recorded
in the present study is not in line with that reported (46%) by way of a cross sectional survey
carried out in Nigeria '?). This significantly higher prevalence of CHDs in the study in Nigeria
may be due to difference in study settings. There is relatively higher level of industrialization and

pollution compared to that in Addis Ababa, Ethiopia. .

The frequency of different types CHDs observed in this study is consistent with other studies
conducted in Africa as well as in other countries. The most common type of CHD was VSD
followed by ASD which was similar with that reported by a study in the Sudan which was 33.4
%( ** and in Ecuador 29.9% (*°). The prevalence of VSD in the current study, studies in the
Sudan and in Ecuador were 30.9%, 34.4% and 29.9%, respectively. However, this prevalence of
VSD recorded in the present study was not consistent with that reported by a Nigerian
investigation which was considerably higher (49%) (34). other studies conducted in also have

identified ASD as the commonest CHD followed by VSD {2630

The prevalence of CHD in this study was slightly higher in male children (52.6%) than in
females (47.4%), with a ratio of1.1:1. Similar sex distribution of CHD was reported also by other
studies * ** 2" However, other investigations have reported that CHDs were more common in

%) and where as other studies have found no difference in sex distribution of

female children
CHD ©?. The frequency of the types CHDs were varied based on the sex of the child ®*?"*?. In
the current study, VSD, AVSD, TOF and PS were more common in male children while ASD
and PDA were common in female children. This observation is similar with that reported by
Sharman et. al. #”.Other similar studies also have shown that VSD and TOF were more common
in male children where as ASD and PDA more common in female children . However, other

studies have reported that ASD and VSD were more prevalent in males and females, respectively
(39
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Maternal age is a risk factor for CHD even in the absence of any chromosomal abnormality in
the newborn. Whether the basis of the risk resides with the mother’s oocyte is unknown ®. The
prevalence of CHD in this study is high in mother’s whose ages were below twenty (42.6%) and
above 35 (40.5%), however, the prevalence of CHD was relatively lower in mothers whose ages
were between 20 and 35years (34.4%). This finding is consistent with that reported in a study
done in China ®®. Similar studies conducted in America have indicated that CHD was more
prevalent when maternal age increased, even in the absence of any chromosomal abnormalities
? With maternal age above 35 vyears there is a high frequency of chromosomal
abnormalities in the embryo e.g. Down syndrome and other trisomies. The possibility of new

gene mutation also increases with age 7%,

In the current study, history of Abortion was found to be significantly associated with the
presence of CHD. Results of other investigations also have shown that the prevalence of CHD
was higher in stillbirth, spontaneous abortion and prematurity *"* *. These findings were also
consistent with findings from a systematic review and meta analysis done in China where the
risk of CHD increased by 18% in spontaneous abortion and by 58% in induced abortion with an
odd ratio of 1.28 in mothers with previous history of abortion“". A case control study conducted
by Li et. al (42), on the other hand, reported that there was not any significant positive
association between number of maternal abortion (spontaneous, induced abortion) with
prevalence of CHD. Family history of CHD did not show any significant positive relationship
with the frequency of occurrence of CHD in this study. However, a study conducted in Egypt
showed a significant association between history of CHD in the family and prevalence of
congenital anomalies®’). The association was even much stronger in siblings from
consanguineous marriages. Consanguineous marriages were not practiced among the study

participants of the present study, but these are common in Egypt and in Middle East countries **
39, 44)

The history of drug intake during pregnancy has been found to have a significant positive
relationship with prevalence of CHD, with an odd ratio (OR) of 2.15. This study go in line with
scientific published article done in America explained the risk of CHDs has been increased after
the mother treated with several drugs “?. Study conducted by Kuciene ez.al also consistent with

the current study showed that the prevalence of CHD was higher in Children whose mothers use
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medication during pregnancy V. Potentially any form of drug intake during pregnancy could be
teratogenic. On the other hand, some of the mothers in study area have been taking contraceptive
pills without knowing when they become pregnant. Study conducted in Pakistan not consistent
with the present study that drug intake during pregnancy had no any significant association with
the presence of CHDs “*¥. In this study, maternal history of chronic disease and multi party were
not associated with the presence of CHDs. Study carried out in Pakistan is consistent with the
current study showed that there were no association between maternal chronic disease and

occurrence of CHDs 44

. It is known from the literature that maternal history of chronic disease
and multi party has been associated with CHDs. Several maternal chronic diseases especially
Diabetes mellitus, HTN, CHD and Epilepsy were associated with higher prevalence of any form

of CHDs (1%-21:49),

In the current study maternal alcohol consumption during pregnancy has no association with the
occurrence of CHDs. This finding goes in line with a systematic review and Meta analysis done
in Italy, 2016 where alcohol consumption during pregnancy were not associated with a risk of
CHDs"“. However, study carried out in China where identified the probability of having CHD in
mothers who drank alcohol during pregnancy were high as compared to mothers had no consume
alcohol . Alcohol consumption during pregnancy is not common in this study setting. In the
current study cigarette smoking during pregnancy has not a significant association with the
presence of CHDs. This finding is inconsistent with study conducted in China where the habit of

smoking was increased the presence of CHDs 7.
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7. Conclusion

The present study had identified a comparatively high prevalence of CHDs (35.8%) among
children diagnosed with congenital anomalies. The gender distribution of CHDs in this study
showed that males predominated than females. The current study identified that VSD, AVSD,
TOF and PS were more common in males than females, while ASD and PDA were common in

female. It also identified VSD the commonest CHDs followed by ASD.

There was significant association between maternal drug intake and history of abortion with

CHDs.
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8. Recommendation

The burden of CHDs among congenital anomalies in Addis Ababa Governmental hospitals was
found to be high. The hospitals should mobilize more resources for optimal and timely
management of these patients. These resources should include human resources, such as
counselors, pediatric surgeons, cardiologists, pediatric anesthetists, nurses and others. An
adequate supply of medical equipment and medications are also important. The hospitals should

also plan the introduction of genetic testing services for accurate diagnosis in the future.

Addis Ababa Health Office in collaboration with Minster of Health should create awareness

about the risk of taking medication during pregnancy.

Further large scale research should be carried out to determine the prevalence of CHDs and

associated factors at national level.
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10. Annex

Research questionnaire English version
Prevalence and associated factors among children diagnosed with congenital anomalies in

governmental hospital of Addis Ababa, Ethiopia
Part-1 Socio demographic characteristics
1. Age -
2. Sex Male [ ]
Female ||

3. Ethnicity 1. Amhara 2. Oromo 3.SNNP 4. Tigray 5. Others (Specify)

4. Religion 1. Orthodox 2. Protestant 3. Catholic
4. Muslims 5. Unknown 6. Others
5. Region (Residence)
Part-2 Risk factors associated with Congenital Heart Defects
1. Age of the mother........................
2. The index pregnancy was (a) single tone (b) twin pregnancy (multiple
Pregnancies)
3. Gestation age at delivery (a) preterm  (b) Full term
4. The birth order of the Child..............c.oooi .
5. Previous history abortion in past pregnancy/pregnancies? (a). Yes (b). No
6. Previous history of still birth in past pregnancy/Pregnancies? (a). Yes (b). No

7. Previous history of congenital heart defects in family? (a). Yes (b). No
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9. If yes, how is that person related to this child?

a. First degree relative

b. Second degree relative

c. Third degree relative
10. History of Chronic Disease of the mother? (a). Yes (b). No
11. If yes, which type the disease....................ooeeinn.n
12. History of medication during pregnancy (a). Yes (b). No
13. T yes WhiCh tyPe/tyPes. .. .ouieeii e
14 .If yes, for how long did she use it............cooiiiiiiiiiiii e
15. If yes, at what gestation aZe7.........cceeeivieriieeiieeeeiee e eteeeetee e e eeraeeereeeneneas
16 History of folic acid intake during the pregnancy? (a). yes (b). No
17. If yes, when did she start using them?

a. before pregnancy (SPecify)........ooeiiiiiii i

b. after conceiving (Specify gestation age)..........vvvriiirieinieiiieeiieeiieiieenaanns
18. For how long did the mother use folic acid?...........coceeviiieiiiiiiieiiiie e,
18. History of alcohol intake during pregnancy? (a). Yes (b). No
19. If yes, alcohol intake per day............... and how often .........
20. If yes, during which month of pregnancy? (Gestation age)...................c.eu...
21. History of smoking cigarette during pregnancy? (a). Yes (b). No
22. If Yes, the amount of smoke perday........................

23. If Yes, at which gestation age (€Stimation)...........coevvuiiiiiieineeieeaieeeineannenns
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24. Was the mother staying with the cigarette smoker during pregnancy, hence Passively

smoking ? (a) Yes (b) No?

25. Was the mother exposed to X ray irradiation during pregnancy? (a). Yes ( b). No
26. If yes, how many X ray exposures did she have? (a) 2 or less (b) more than 2

27 .If yes, at what estimated gestation age..........o.vvvuieiniiiinieiiiie e eieeaeaanan,
The diagnosis taken from patient medical charts

1. Are there any congenital heart defects? (a) Yes (b) No

2. If yes, what type of heart defects ?
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Consent form (English Version)

I have obtained adequate information about the process and objective of the study and I have
understood the same as written that includes information about the purpose, advantage, and
disadvantage of this study titled pattern of congenital heart defects and associated factors among
children in Addis Ababa governmental hospitals, Ethiopia. I also understood that the research
imposes no risk and no composition would be provided to me and my family. I have been told
that if I fill discomfort to respond to any of the question, I fill free to withdraw at any time as I
wish to do so. I have understood the information given and the participation is completely
voluntary based. I have been told that my answers to the questions will not be given to anyone
and not expect to my name. Now [ am giving my written consent to participate in the study

voluntarily. Therefore, I have now consented to participate in the study by signing this form.

Signature of participant Date

Signature of investigator Date
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PN9o 9o+ A PP P PR (Amharic version)

nge +rC

P70 00 8.5 AP TOAP T ENR oo lETAPF5 A

PHYTG TN UNE AN TANCCL0ALPYIT T AN N oM TATC LA I AMU-5
FoT NPV LS T A

N20.00 L@ Co@, P TovlBN6ALI°TI°P MG 15 TC7 CONT AV Tha-EhAD-: :
15 ORI T AN T v LECLAT P EC T a1 P -

ALNU NPT EAATGL P LT VAP TINPG EA@ATERTRTINIL L TICTIOY TS
T 1b. 0N L TAPOO- P T P70l BNNCHTT 0L & TNV LATLNG O - P Tav (.
TP+ NA T oOAM TR LI TATLLF A :

Moo+ MN0-P G TALADATEL-TAT ooV 5 714, C 1AL TNAY-:

P -4 CM % ¢ S N R
PPGANS A" LCTY % 2 S A N
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1.

2
3
4
5
6
7
8
9

a & @ DN

pan/ 8 v MP4 P P& (Amharic version)
nge ¢rC

V. 0 RU-a3-
a7}

- o780 a0
NG

VLGt

NAA(0TCPe NJ)

A. AC A“2.00L PAA MDD PoLA2Am: V63017 (ITadlrt
PAGT ALY

ean oo a9

PACING U V.ATL A.avFd &, A0 AT Dl eOAL

7% wé 10 VR CTodLo- V.PaLI0- A. IFThAAT LN
715 ALMHT AET 0-

any N4+ o.C% 10¢T+

any (141 PoAL Mo ALLCA OALD Po-FA- V. h? A. PAY®

N0 @0 PHY ALY QU3 1C U. AP A. PAY®
a PH LS w, PCOT 9°77 PYA ro-

10 PAR AST P42 (T 1LVFo- V. AP A, PAI°

11 ha P00 AL+ 9780

12 ICMG oP T T onlko: Po-FA V. AP A. PAY°

13 aoAQP h® Oy ool 9°77 10C

14 aoAQP APNPT  A9°7 LUA LH 005t

15 ao AP A2PWT (8 T5F o PACING 0P T

16 NACING oPT ¢ Ah A0S A7RNA oN&PA V. AP A. PAY°
17 ho0 S oo’F 0. hCING 144 A, ACIHG LLN0THE oC)

18 @ AONL APhVPT A9°7 PUA LI ©ONST

19 NCINGT o T AANhA amPlw, POoFA U AP A PAY°
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20 oo ANP hP W1 A9°7 PLUNA--mmmmmmmeeeeee
21 oo AOP R 01 MO FF o PACING ©PT------mmmmmee-
22 NGNS 0P T 246 hP o oA UV AP A, PAY°

23 ao NP KL W1 A9°7PNA L A.24 PelAA

24 oo p\OP KhP Oy A7 TG o CACING oPt

25 Lt @0 AA PO A A U A2 A. PAY°

26 NCMNG 0P &7 TidtTo- CoPa U AP A, PA®
27 aoh\OP hP 01 A9°T fhi L

28 e ANP KP 01 OO HF 0 PACING 0T

PURYCG QC L 17791 Po79°A
1. PAN as--T NI Ad V. A2 A.PA9°

2. a e
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