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Abstract

Background: Congenital malformations are a major health problem and highly contributed to
neonatal and child mortality in all Sub-Saharan Africa. However, there are limited and
inconsistent pieces of evidence on the survival status of congenital anomalies and their

determinants in Ethiopia.

Objective: to assess the probability of survivorship and its predictors in the first year of life

among babies with congenital anomalies.

Methods: A retrospective cohort study design was used among infants with congenital
anomalies in Black Lion Specialized Hospital and Zewditu Memorial Hospital in Addis Ababa,
registered from 2014 to 2017 which are referred from Addis Ababa region health facilities. Data
were collected by reviewing the registration book and interviewing parents by visiting their
homes using an electronic data collection tool. Data were analyzed using STATA version 14,
The actuarial life table and Kaplan Meier survival curve were analyzed to estimate time to death
with a log-rank test to compare survival time between groups. To identify independent predictors
Cox-proportional model was carried out and crude and adjusted hazard ratios with 95%

Confidence Interval (CI) were used to determine statistical significance.

Results: The overall survival probability of infants with congenital anomalies to 7 days, 28 days,
and 1-year was 70.3%, 50.0%, and 46.5%. Infant 1-year survival probability with nervous
system congenital anomalies had (40.9%), digestive system (42.5%), circulatory system
anomalies (43.3%), chromosomal system anomalies (60.0%), musculoskeletal system anomalies
(50.0%), respiratory system anomalies (75.0%), and urogenital system (93.3%). The median
survival time for those cases that died was 6 days. Survival of male infants and low birth weight
infants was significantly poorer survival and those infants who had surgical intervention were

significantly better survival.

Conclusion: Survival of infants with congenital anomalies to one year is low. Effective
interventions are required to focus on nutritional counseling, birth weight, and early surgical

intervention to improve the survival probability of infants with congenital anomalies.

Key Words: Congenital anomalies, Survival Status, Infant, Addis Ababa
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1. Introduction

1.1 Background

Congenital anomalies are structural or functional abnormalities, including metabolic disorders
present from birth and a diverse group of disorders, caused by single gene defects, chromosomal

disorders, multifactorial inheritance, environmental teratogens, and micronutrient malnutrition
D).

Congenital anomalies are a major health problem and highly contributed to neonatal mortality
(2). According to Lancet (2015), 0.512 million children did not celebrate their 5™ birthday of this

0.3 million are neonates and the risk of dying in the first 5 years is estimated as 3.664 per 1000
live birth mortality rate (3).

Neonatal mortality rate among congenital anomalies in South-East Asia Region from 2013 to
2017 is to 21% in Thailand, 19% in Indonesia, and 10% in other member states of neonatal
deaths (4). According to the March of Dimes report, Under-five children with major congenital
anomalies 3.3 million children died each year, and leading to 3.2 million of those who survived

children will develop congenital anomalies disabilities (5).

The morbidity, psychosocial effects, and mortality among infants with congenital anomalies are
high. Chronic illness, long-term disabilities, and overall poor quality of life are the major
consequences of congenital anomalies. Parents, caregivers, the child, and the health care team
are also challenged by congenital anomalies (6). Delayed diagnosis of congenital anomalies,
poor transport facilities, and delayed referral, and lack of advanced neonatological setup are the
reasons for increased morbidity and mortality related to congenital anomalies in developing
countries (7, 8).

Due to its significant contribution to neonatal mortality, there is a need for accurate
quantification of the survival status of congenital anomalies. This could be used for genetic
counseling, clinical decision making in the antenatal and neonatal periods, and public health
policymaking (9). Few Literatures reported different survival probability for different types of
anomalies. For example, the survival status of Tracheoesophageal fistula (TEF) and Esophageal
Atresia (EA) is 58.36% (8), 84% of infants with Myelomeningocele (MMC) survived the first
year of life (10).



In resource-poor settings children with life-threatening congenital anomalies frequently die
before reaching appropriate care facilities and those children with non-threatening congenital

anomalies survive with their disease due to delays in access to surgical care (11, 12).



1.2 Statement of the problem
All Sub-Saharan Africa countries are with the highest under-five mortality rate. One of the
causes for neonatal and 1 — 59 months of death is congenital anomalies, mortality rate accounted
for 5.1% and 3.5% respectively (3).

In a study conducted in Addis Ababa and Amhara Region, the trend of congenital anomalies
increased through time and the prevalence is 1.9 (13). The study was done in Northwest Ethiopia
and South Wollo and Oromia zone of Amhara regional state prevalence of congenital anomalies
from 2015 — 2017 are 1.61% and 1.43% respectively (14, 15).

The common predisposing factors in Ethiopia are high folate deficiency and high iodine
deficiency among women of reproductive age and high prevalence of syphilis and toxoplasmosis
among pregnant women, intake of drugs, consumption of alcohol during pregnancy (14, 16).
The most frequent type of anomaly found in Addis Ababa, Northwest Ethiopia, South Wollo and
Oromia zone of Amhara regional state and Southwestern Ethiopia is neural tube defect (14, 15,
17, 18). Some of the anomalies identified in the study are cleft lip and palate, congenital heart
diseases (CHD), club-foot, and gastro-intestinal anomalies, orofacial, neural tube defects (NTD),
unspecified congenital anomalies, abdominal wall, genitourinary system, head, face, and neck
defects (13, 14, 16).

Congenital malformations are the major cause of neonatal mortality and a high risk of death
occurred among neonates (17, 19, 20). The common types for causes of death are cardiac
malformations, central nervous system malformations, and digestive tract malformations (20,
21). According to Muntha and his colleagues (2019), two-third of deaths occurred during the first
year of life due to congenital cardiovascular anomalies among cases of Down syndrome (22).
Survival of infants with congenital anomalies to the first week and 1-year survival probability
was 94% and 89% (9). An infant with hypoplastic left heart syndrome was a 27% survival
probability during the first year of life (23). First-year survival for infants with EA and TEF who
received the surgical intervention was 48.1% (24).

Major congenital anomalies increased risk of mortality in children with low birth weight,
prematurity, parity, sex, maternal age greater than 30 are highly affected by (25-28). According

to few pieces of literature gestational age, birth weight, maternal age, day of admission, number



of prenatal follow up, parental education, number of pregnancies identified as predictors for the

survival of children with congenital anomalies (10, 11, 29, 30)

Lack or inadequacy of vital registration systems in developing countries, and inaccurate records
of the causes of death, are major barriers to estimating the size of public health problems
attributable to birth defects.

Globally, only a few and inconsistent reports are available on the survival probability of
congenital anomalies and the effect of low birth weight, sex, maternal age, plurality, and
gestational age on the survival status of congenital anomalies. Similarly, in Ethiopia, there is
limited evidence on the survival status of congenital anomalies. Thus, this study investigated the
survival status of congenital anomalies and the effect of determinants on survival among infants
in Tikur Anbesa Specialized Hospital (TASH) and Zewditu Memorial Hospital (ZMH), Addis
Ababa, Ethiopia.



1.3 Significance of the study

A limited piece of evidence is available on the survival status of infants with congenital
anomalies in Ethiopia. This study identify factors that affect survival status of infants with
congenital anomalies, this helpful information for policymakers, local leaders, and healthcare

providers to consider interventions for factors that affect the survival of infants with congenital
anomalies.

The study provides useful information for local leaders and health care providers to assess the
outcome of congenital anomalies for affected families and; design effective newborn care and

infant survival strategies. Future research implications were forwarded to the scientific
community.



2. Literature review

2.1 Epidemiology of congenital anomalies

Despite significant numbers of children are affected by congenital anomalies, most congenital
anomalies types are preventable (31). Annually worldwide 7.9 million births or 6% of total births
deliver with congenital anomalies out of this 94 % of births occurred in the middle and low-

income countries and 7 % of deaths are neonates (5).

According to 2010 WHO report congenital anomalies are 7% of all neonatal deaths and 260,000
deaths worldwide and 25% are from the European region in 2004 (32). The European network of
population-based registries for the epidemiological surveillance of congenital anomalies study
report shows that 17%-43% of infant mortality was attributed to congenital anomaly, with higher
attributable rates recorded in Malta (43%) and Ireland (42%). The average infant mortality with
congenital anomaly was 1.1 per 1000 births (33).

A review conducted in 11 European countries reported that the average total prevalence was 26.9
congenital anomaly cases per 1000 births. Of these, 77.0% were live births surviving infancy
(33). Worldwide the prevalence of congenital heart defects is one-third of all major
anomalies(34). According to the World Health Organization (WHO) report, the most common
congenital anomalies are NTD, CHD, and Down syndrome (32).

Congenital anomalies have contributed significantly to perinatal mortality and the “under 5
mortality,” and to morbidity both in developed and developing countries (35). According to the
2015 fact sheet, congenital anomalies accounted for 303, 000 newborns deaths worldwide, 1% of
all deaths (36).

In Africa, around 1.5 million newborns were affected by birth defects, which was the highest
frequency when compared to other continents (3). CHD is major congenital anomalies for
mortality and morbidity of children in Africa because of low socioeconomic status, high fertility

rate, and inadequate technical platform and human resources (37, 38).

Under-five mortality in Africa due to congenital anomalies accounts in 263,000, this accounts for
4.6% of under-five deaths. 54 countries with a low under -5 mortality rate (10 — 25 per
1000livebirth) and very low (< 10 per 1000 live birth) contribute 9% and 2% of the world’s
under-5 deaths respectively (3). The incidence of congenital anomalies of the kidney and urinary

6



tract in Taiwan was 4.2 per 10,000 live births (27). The trend of major congenital anomalies

prevalence was increased from 1993 to 2012 (39).

In Ethiopia the trend of congenital anomalies was increasing during the past years, the trend
increases from 1.14% in 2010 to 2.83% in 2014 (13). Central nervous system anomalies are
higher prevalence among neonates in Ethiopia (17). Asefa and his colleagues (2020) conducted a
systematic review and meta-analysis reported that the higher prevalence of NTD in Ethiopia; the
pooled prevalence is 82 per 10,000 (40). Tigray region in Ethiopia overall incidence of NTD is
131 per 10, 000 births and in southwestern Ethiopia 4.05cases per 1000 (17, 41).

2.2 Determinants of congenital anomalies

Congenital anomalies are associated with maternal and neonatal factors. According to different
pieces of literature low birth weight, prematurity, multiparty, consanguinity, socioeconomic

status is a major risk factor for congenital anomalies

The risks of congenital anomalies that are more common among neonatal factors are low birth
weight, prematurity, increasing birth order, being male are the highest risk for congenital
anomalies (2, 25-27, 42-44).

Maternal age at conception, multiparty, drug use in the first trimester, lack of antenatal care
(ANC), exposure to pollutants, maternal education, maternal cigarette smoking, maternal
consumption of alcohol and drug, maternal gestational diabetes, thalassemia, polyhydramnios or
oligohydramnios, mode of delivery are maternal related factors contribute to congenital
anomalies (26, 27, 45-47).

Maternal age found that determinant for different types of congenital anomalies (45, 48) but a
study done on advancing maternal age found that maternal age greater than 35 years can
decrease the risk of congenital anomalies (49).

The incidence of Down syndrome and other chromosomal anomalies increased with maternal
age than paternal age but for musculoskeletal, genital, and urinary anomalies there is an

association between very young mothers aged 12-19 and aged 35 and older fathers (50).

Sarkar and his colleges (2013) reported that Multiparas is 3.3% more risk for congenital
anomalies than primiparas (1.8%) (48). Mode of delivery also factor delivery by caesarian

section can increase the risk of congenital anomalies (46, 48).



Consanguinity is as a couple share one or more common ancestors; according to medical
genetics a couple related as second cousins or closer (51). Different articles found that
consanguinity is a determinant for congenital anomalies (42, 46, 48, 51). North and Sub-Saharan
Africa is the highest countries that practice this kind of trend (51). In Egypt and North Central
Nigeria, Saudi, Bangladesh, south India consanguineous marriage among patients with
congenital anomalies is 45.8%, 22%, 54.5%, 10%, and 20% respectively (4, 42, 47, 52).

Short (0-5 months) and long (24-35 months) interpregnancy intervals (IPI) (between childbirth to
the conception of the next child) also a risk factor for congenital anomalies. Short IPI is
associated with folate deficiency and neural tube defects because of breastfeeding and related to

delivery, physiological changes that occur after delivery will change maternal condition (53-55).

Maternal weight both underweight and obese is a risk factor for congenital anomalies. Obesity
1.56 times increased risk of developing ventricular septal defect under weigh are 2.86 times more
likely increased risks of the atrial septal defect (56). A systemic review was done on maternal
overweight and obesity the risk of congenital anomalies is increased with maternal obesity (57).
There is also a relationship between maternal obesity and congenital abnormalities of the kidney
and urinary tract in offspring (58).

Low socio-economic levels are related to congenital malformation because these peoples are
associated with a higher number of parental siblings, younger maternal age, increased frequency
of pregnancy, and a low number of antenatal these factors contributed to developing the child
with major congenital anomalies (6, 59).

2.3 Survival of children with congenital anomalies

A study done at the University of North Carolina Hospitals less than one day was median age at
death and 75% of infants died before 10 days and 90% died before 4 months of life (60). Most
deaths occurred within the first week of life (61). The median survival time for congenital
anomalies is 11 days. from this urogenital tract and kidney anomalies have the shortest median
survival time (1 day) and children with Down’s syndrome have the longest median survival time
(100 days). chromosomal anomalies have a poorest survival status than other types of congenital
anomalies (9).



Survival among congenital heart defect is 96.7% and with critical CHD the survival was 85.3%
(62). A one-year survival among non-isolated CHD is higher than isolated CHD at 97.1% and
75.2% respectively (11). A systematic review and meta-analysis study shows a one-year survival
among CHD was 87.0% (63). In a population-based study in Hong Kong, 6 months and one-

year survival among Down syndrome was 95.8% and 94.4% respectively (64).

In a study done in northern India tertiary hospital survival of EA and TEF was 60.37% and early
surgical intervention is an important factor to increase the survival of infants (8). The survival of
esophageal atresia is 78% and EA with associated anomalies 49% but the cases of EA with CHD

is 33% (7). Due to EA and TEF, 62% of deaths occurred among cases postoperatively (65).

2.4 Possible factors affecting survival status of children with congenital

anomalies

According to different literature, low birth weight and preterm birth were major predictors for

infants with congenital anomalies (23, 61).

A population-based study on congenital heart disease low birth weight and preterm birth are
independent predictors for the survival of children with congenital anomalies (29) and in Down
syndrome cases low birth weight is 2.38 more likely to decrease survival compared to normal
weight (64). Among critical congenital heart defects low birth weight, maternal age greater than
30, and diagnosis greater than 1-day decrease one-year infant survival (8, 11). Children
diagnosed with greater than one day and low birth weight is a poor prognosis with a survival of
71.7% and 78.8% respectively compared to diagnosed less than one day (82.5%) and normal
birth weight (97.9%) (11, 29).

Prematurity, associated congenital anomalies, the gap between esophageal ends, and
preoperative respiratory status are factors for EA and TEF (66).

Aggressive interventions are a factor of infant death with lethal congenital anomalies and it’s
better to continue with medical interventions to prevent neonatal death related to intrapartum and
postoperative complications (60). Sepsis is a cause of infant mortality after surgical intervention
(24, 66).

Most socio-demographic factors are predictors for the survival of infants such as maternal

education, plurality, marital status but, paternal age less than 35 years are decreases survival than



age greater than 35 years (67). Low socioeconomic status is a factor for poor survival (66). An

uninsured infant is 3 times more likely to die because of congenital heart disease (62).

10



2.5 Conceptual framework

Demographic factors

e Sex
e Birth weight
e Date of Birth

e Parental age

Survival Status
(Death/Censored)

Socio-economic status

e Education

e Wealth index

Obstetric related

e Gestational age

e Multiple birth

e Number of ANC
follow up

e Place of delivery

e Mode of delivery

Figure 1: Conceptual framework to identify factors affecting the survival status of infants
with congenital anomalies develops from literature

11



3. Objectives

3.1 General objective

To assess the probability of survivorship and its predictors in the first year of life among babies

with congenital anomalies who have been admitted in TASH and ZMH, Addis Ababa, Ethiopia.
3.2 Specific objectives

e To measure the probability of survival in the first year of life among babies with congenital
anomalies who have been admitted in TASH and ZMH.
e To identify factors affecting survival in the first year of life among babies with congenital

anomalies who have been admitted in TASH and ZMH.

12



4. Methods

4.1 Study area and period

This study selected two hospitals: Tikur Anbesa Specialized Hospital (TASH) and Zewditu
Memorial Hospital (ZMH) and included patients referred from Addis Ababa city hospitals and
health centers to these hospitals.

TASH is the largest general public hospital in Addis Ababa and the largest tertiary level referral
hospital in Ethiopia. It is also where specialized clinical services provide to the whole nation that
is not available in other public or private institutions and opens 24 hours for emergency services.
TASH offers diagnosis and treatment for approximately 370,000 — 400,000 patients a year. ZMH
also found in Addis Ababa established in 1976 the hospital was named after Empress Zewditu.
It is a large teaching and referral hospital under Addis Ababa health biro. Majorly most neural

defects are surgically repaired in this site.

The study was done from January 2014 to December 2017 by retrieving information from the
charts of admitted neonates with congenital anomalies and interviews the parents in the

community.
4.2 Study design

A retrospective cohort study design was used among infants with congenital anomalies who were
admitted at TASH and ZMH.

4.3 Source population
The source populations were infants diagnosed with congenital anomalies admitted in the TASH
and ZMH and referred from health facilities located at Addis Ababa from 2014 to 2017.

4.4 Study population

Infants diagnosed with congenital anomalies were admitted in TASH and ZMH, who were
referred from Addis Ababa city health facilities from 2014 to 2017.

4.5 Study unit

Randomly selected infants were diagnosed with congenital anomalies admitted in TASH and

ZMH, who were fulfilled inclusion criteria.

13



4.6 Inclusion criteria

e Infants born with congenital anomalies
e Infants referred from health facilities in Addis Ababa city or directly admitted in the
hospital and the resident is Addis Ababa from January 1, 2014, to December 31, 2017

e Mothers or guardians of the babies who currently reside in Addis Ababa city
4.7 Exclusion criteria

e Infants with congenital anomalies with incomplete living address, who changed their

address and who were out of reach
4.8 Sample size determination

The sample size was computed using single population proportion formula with the assumption
of 95% CI, 5% margin of error, p=0.5 (as far as the researcher's knowledge no previous study
data available regarding proportion on the survival of infants with congenital anomalies).

P(1-P)
n = ZZ% * T
0.5(0.5)
= 1.962 — 384
n *70.052

After adding 10% for the non-response rate, the total sample size was 422.

To check the adequacy of sample size for the second objective, the sample size was computed
again using a double population formula with the assumptions of 95% CI, 5% margin of error,
power of 80%, and 1:1 Ratio. Despite lack of local evidence, the proportion of survival among
infants with congenital anomalies based on their gestational age exposed infants gestational age
< 37 weeks (78.7%) and proportion of survival among non-exposed infants gestational age > 37
weeks (64.2%) were taken from the previous study conducted in a developed country (67). The
estimated sample size with a 10% non -response rate was 363. Thus, from the sample sizes

calculated the largest sample size was taken which were 422.

14



4.9 Sampling procedure

The study classified types of congenital anomalies according to the International classification of
disease (ICD-10) classification of disease only for cases of congenital anomalies available in
TASH and ZMH. That means, the congenital anomalies classifications were divided into 7 strata,
which are Nervous, respiratory, circulatory, digestive, musculoskeletal, urogenital system, and
chromosomal abnormalities. A sampling frame was constructed for each stratum by reviewing a
4 years hospital registry book records of infants with congenital anomalies admitted at TASH
and ZHM. Then, the sample size was allocated proportionally to each classification category of
congenital anomalies (stratum) computed based on the following formula:

nj =+ Nj
N

Finally, the study participants were selected using simple random sampling techniques from each

category of congenital anomalies or strata (Figure 2).
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Initial N= Total number of Infants with

4672 congenital anomalies admitted
from 2014-2017 at TASH and
ZMH

\/

Total number of Infants with
congenital anomalies selected
based on inclusion and
exclusion criteria

-

Final N (Nf)
=1138

Eligible

NS
N1=310

RS
N2=37

CS
N3=88

DS
N4=479

MSK
N5=127

UGS
N6=48

Chr.
N7=49

Sample size proportionally allocated to each category/strata of congenital

SRS NS RS CS Ds MSK UGS Chr.
n1=115 n2=14 n3=33 n4=177 n5=47 n6=18 n7=18

NS=Nervous System; RS= Respiratory System; CS= Circulatory System; DS= Digestive
System; MSK=Musculoskeletal System; UGS= Urogenital System and Chr. =Chromosomal
Abnormalities

Figure 2: Sampling procedure of participants
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410 Variables
4.10.1 Dependent variable
e Survival status (Death/Censored)
4.10.2 Explanatory variables
e Birth weight
e Gestational age
e Sex of Infant
e Multiple births
e Maternal and paternal age
e Maternal and paternal education
e Number of antenatal follow-ups
e Place and mode of delivery
e Consanguinity
e Wealth

4.11 Data collection technique and instrument

An interviewer-administered questionnaire was developed by reviewing relevant literature and
EDHS-2016 for an urban setting that was used to collect data at the community level. The tool
consists of 52 numbers of items categorized into four sections including socioeconomic status,
parental, child-related questions, and risk factors of congenital anomalies. Additionally, a
structured checklist was developed to extract data from the hospital register book and charts
including child-related questions.

The Instrument prepared in the English language was then translated to Amharic and
administered in the Amharic language. Both the English and Ambharic versions were used to
design an electronic data collection tool using open source software called Open Data Kit (ODK)
software. Data were collected electronically using a tablet on ODK software and the collected
data were stored in the cloud storage server of the KoBoCollect humanitarian response website,

which provided free data storage spaces for the researcher.

Data were collected by four urban health extension workers, recruited from four different sub-

city of Addis Ababa, and 2 days of training was provided for data collectors on the instrument

17



and electronic data collection software (ODK) by the principal investigator and ODK designer.
The training content includes getting informed consent and maintains ethical consideration, data
collection and interview technique, dealing with emotional parents, and how to use ODK

software.

After contacting each mother/guardian of infants, the data collectors and the principal
investigator were provided detailed information about the research and informed consent was
sought from each participant. After, getting the informed consent, the address of the study
participants was recorded, and an appointment was scheduled. The data collectors have contacted

the study participants based on the agreed appointment schedule.
4.12 Quality control

The overall activity was controlled by the principal investigator of the study. Internal validity
was maintained by designing the proper data collection tool and by adjusting confounding
variables. The questionnaire was translated from English to Amharic. Before data collection, a
pre-test was conducted done on 25 individuals from different settings to check the reliability of
the tool. The training was provided both for data collectors and supervisors. To ensure data
completeness and accuracy, an electronic data collection tool (ODK) was used for data collection

and the collected data was back up and the data security was always maintained.

4.13 Operational definition

e Survival status: is an event that measures time to death in days from birth to less than one
year as a result of congenital anomalies.

e Types of congenital anomalies: classified based on ICD 10 disease classification (68).
Congenital malformation of nervous System: a type of congenital anomalies includes MMC,
encephalocele, hydrocephalus, and spinal bifid; congenital malformation of the respiratory
system: a type of congenital anomalies includes choanal atresia; digestive system: a type of
congenital anomalies includes EA, TEF, imperforate anus, congenital atresia and stenosis of
intestinal; congenital malformation of circulatory system: a type of congenital anomalies
includes CHD; congenital malformation of urogenital: a type of congenital anomalies
includes hypospadias and bladder exstrophy; chromosomal abnormality: Down syndrome

e Birth weight: a newborn birth weight measured < 2500gm referred to as low birth weight

and >2500gm as normal birth weight.
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e Gestational age: an infant delivered with gestational age < 36 weeks referred to as preterm
and >37 weeks as term baby.

e Wealth Index: the score constructed by principal component analysis for each household by
weighting a response concerning each item (household characteristics and assets) and divide

the scores into three quantiles as poor, middle, and rich.
4.14 Data Analysis

Data were collected by electronic data collection software (ODK) and stored on the KoBoCollect
humanitarian response website. The collected data was downloaded in Ms. Excel (XIs) format
and was exported to STATA version 14 for data analysis after data cleanness was checked before
analysis. Continuous variables with missed values were substituted with mean values and ignore

variables with the system missing.

Participant’s characteristics were described in terms of mean/median value for continuous data
and percentage for categorical data. The wealth index score was constructed by using the
principal component analysis to generate a weight for each household item. First categorical
variables generate dichotomous variables 0 and 1, for each category and recode to 1 and 0 for yes
or no original variables. Put all socio economic indicator variables into PCA and those variables
with zero variance were dropped. The wealth index scores are divided into three quantiles as

poor, middle, and rich.

The actuarial life table was constructed to calculate the chance of survival after being diagnosed
with congenital anomalies and used to generate a survival curve. Seven days were used as the

length of a time interval.

Kaplan Meier Survival Curve was computed to estimate survivorship of infants with congenital
anomalies with the log-rank test to compare survival time between groups like birth weight, sex,
gestational age, and maternal and paternal age, maternal and paternal education, child age at
admission, intervention performed, multiple pregnancies, number of ANC visit, type of

anomalies and wealth index score.

Variance inflation factor (VIF) is used to check multicollinearity after regression if there is a
linear relationship between the predictors. To identify independent predictors of the probability

of survival bivariate and multivariate Cox-proportional adjusted model was carried out. The
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assumptions checked for observations are independent and hazards are proportional. Proportional
hazard assumption checked by examining Log (-Log) S (t) plots. Those variables with parallel
plots or linear associations met the proportional hazard assumptions. Efron method used
adjustment to ties. The model gives crude and adjusted hazard ratios with their 95% Confidence
Interval (Cl) and P-Value. Predictors at P-value < 0.2 in bivariate analysis were exported to a
multivariable cox proportional hazard model. A P-Value of less than 0.05 was used to declare the

presence of a significant association between predictors and outcomes.
4.15 Ethical consideration

Ethical approval was obtained from Addis Ababa University, College of Health Science
Institutional Review Board (IRB). Additionally, ethical consideration was obtained from
AARHB, Addis Ababa Public Health Research, and Emergency Management Directorate; and

permission letter was sought from each hospital and respective departments

Information was provided regarding the purpose of the study and how they will be benefited
indirectly from the study result. The results will initiate public health professionals and
policymakers for designing appropriate interventions for affected populations. Participants were
informed the participation is voluntary and the right to quit their participation at any time was
respected. Written informed consent was sought from all selected participants. Confidentiality of
data was maintained; participants name was not written in the questionnaire only their address
was provided to the data collectors to keep their privacy. There might be possible harm for
deceased parents asking about their dead child might cause emotional disturbance. To minimize
the risk, the data collectors were taken training on emotional support. The recorded data was not
accessed by a third person except the principal investigator. All the information was explained in
the local language.

4.16 Dissemination of results

Upon defense, the findings of the study will be disseminated to the School of Public Health,
Addis Ababa University; TASH and ZMH; AARHB, other relevant stakeholders. An effort will
be also made to publish the findings in national/international reputable journals and to be

communicated in different scientific conferences.
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5. Result

A total of 422 participants were included in the study. Of the participants, 394 were interviewed,
resulting in a response rate of 93.4%. The mother of the child means age was 29.29+3.76 years
and the paternal mean age was 33.35+4.39 years. Regarding the literacy status of the mother

358(90.86%) were could write and read and 36(16.75%) were could not write or read.

Mothers attended higher education were 207 (52.5%), secondary education were 86(21.8%) and,
65 (16.5%) were primary education and 36(9.1%) were not attended any formal education.
Fathers attended higher education were 223(56.6%), 71(18%) were secondary education,
79(20.1%) were primary education and 21(5.3%) were not attended formal education. Of this
391(99.24%) were could write and read and 3(0.76) were could not write and read. The
household wealth index quantiles 132(33.5%) were poor, 131(33.3%) were middle, and
131(33.3%) were rich. The participants had less than two children were 274(69.5%) and
120(30.5%) were had greater than three children. 393(99.7%) were deliver singleton and only
one deliver was a twin. Most of the mothers attended ANC visits greater than or equal to 4 visits
were 261(66.2%) and 133(33.8%) were attended less than or equal to three ANC visits.

Table 1: Parental - related characteristics, Addis Ababa, Ethiopia, 2020

Question Response Number Percent
Maternal age < 35 years 368 93.4
> 35 years 26 6.6
Paternal age < 35 years 229 58.1
> 35 years 165 41.9
Maternal education No education 36 9.1
Primary education 65 16.5
Secondary education 86 21.8
Higher education 207 52.5
Paternal education No education 21 53
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Primary education 79 20.1

Secondary education 71 18.0
Higher education 223 56.6
Wealth index quantile Poor 132 33.5
Middle 131 333
Rich 131 333
Number of children <2 children 274 69.5
> 3 children 120 30.5
Number of babies delivered Singleton 393 99.8
Multiple 1 0.3
Mother antenatal visits <3 ANC visits 133 34.2
>4 ANC visits 261 66.2

Among the children with congenital anomalies, 228(57.9%) were male and 166 (42.1%) were
female. 138(35%) were childbirth weight less than 2500gm and 256(65%) were children birth
weight greater than or equal to 2500gm. The mean birth weight was 2681.73(£545.87) gm.
Gestational age less than 36 weeks were 57(14.5%) of the child and 337(85.5%) were age
gestational age greater than or equal to 37 weeks with a mean of 38.49(+1.70) weeks. The child
admitted in hospital at less than 24 hours of their age were 207 (52.5%)urs of their age and 187
(47.5%) were greater than or equal to 24 hours of age. 364 (92.4%) were performed surgery, 30
(7.6%) took the medication as an intervention during hospital admission. Most of the children
were dead in hospital 195(49.5%) and 16 (4.1%) were dead in their home. 211(53.6%) were dead
and 183(46.4%) were alive. Among types of congenital anomalies, 174 (44.2%) were digestive
system, 110 (27.9%) were nervous system, 38(9.6%) were musculoskeletal system, 30 (7.6%)
were circulatory system, both urogenital and chromosomal system were 15 (3.8%) and
respiratory system were 12 (3.1%). Most deliveries were attended in institution 385 (97.7%) and
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9 (2.3%) were at home. 330(83.8%) were delivered through spontaneous vaginal delivery,

50(12.7%) were cesarean section and 14 (3.5%) were assisted in instrumental delivery.

Table 2: Child-related characteristics, Addis Ababa, Ethiopia, 2020

Question Response Number Percent
Sex of the child Male 228 57.9
Female 166 42.1
Birth weight <2500 gm 138 35.0
>2500 gm 256 64.9
Gestational age <36 weeks 57 14.5
>37 weeks 337 85.5
Age of admission < 24 hours 207 52.5
>24 hours 187 47.5
Interventions performed during  Surgery 364 92.4
admission
Medical 30 7.61
Child status Alive 183 46.5
Dead 211 53.6
Place of death Hospital 195 92.4
Home 16 7.6
Type of Congenital anomaly Nervous system 110 27.9
Respiratory system 12 3.1
Circulatory system 30 7.6
Digestive system 174 44.2
Muskuloskeletal 38 9.6
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system

Urogenital system 15 3.8

Chromosomal system 15 3.8
Place of delivery Home delivery 9 2.3

Institutional delivery 385 97.7
Mode of delivery Spontaneous vaginal 330 83.8

delivery

Caesarean section 50 12.7

Instrumental delivery 14 3.5

Incidence of death during the follow-up period

A total of 394 births with congenital anomalies were followed retrospectively for a median (IQR)
duration of 28.5 days (5-365). The total analysis time at risk and under observation was 69257
person-days of follow-up and 211 incident deaths occurred during the overall follow-up period.
The overall death rate among infants with congenital anomalies was 3.05(95% CI: 2.66-3.49) per
1000 person-days of follow-up. The death rate was 3.53(95% CI: 2.97-4.19) per 1000 person-
days of follow-up among males and 2.49(95% CI: 2.0-3.10) per 1000 person-days of follow-up

among females.

Survival of infants with congenital anomalies

The median survival time for the entire ascertained cases that died was 6 days (95% CI: 5 to 7).
The median survival time for those who died was ranged from 2 days for cases with urogenital
system anomaly to 10 days for cases with respiratory system anomalies. The median survival
time for those who died from the nervous system, circulatory system, and chromosomal system
congenital anomalies was 6 days. Whereas, the median survival time for those who died from

digestive system and musculoskeletal system congenital anomalies was 5 days (Table 3).
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Table 3: Median survival time of infants with congenital anomalies among cases who died
from birth to 1 year of age, Addis Ababa, Ethiopia, 2020

Congenital Number of Number of Median survival 95% CI for
anomalies live births deaths from time for those median
followed birth to age who died (days) survival
lyear (days)
Nervous system 110 65 6 5-8
Respiratory system 12 3 10 -
Circulatory system 30 17 6 3-11
Digestive system 174 100 5 4-7
Musculo- skeletal 38 19 5 2-7
system
Urogenital system 15 1 2 -
Chromosomal 15 6 6 -
system
Total congenital 394 211 6 5-7

anomalies

The life table presents the live-born infants with congenital anomalies surviving from birth to
one year. The overall 7 days, 28days and 1-year survival probability was 70.3%, 50.0%, and
46.5%, respectively (Table 4) and (Figure 2). Infants with Nervous system congenital anomalies
had the lowest 1-year survival probability 40.9% followed by the digestive system (42.5%) and
circulatory system anomalies (43.3%).While, infants with urogenital system anomalies had the
highest 1-year survival probability (93.3%), followed by respiratory system anomalies (75.0%),
chromosomal system anomalies (60.0%), and musculoskeletal system anomalies (50.0%) (Table
5) and (Figure 4).
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Table 4: Survival probability of infants with congenital anomalies birth to lyear, Addis

Ababa, Ethiopia, 2020

Time interval Beginning total Number of deaths  Survival Probability
(95% ClI)
0- 7 394 117 70.3(65.5-74.6)
7-14 277 55 56.4(51.3-61.1)
14-21 222 20 51.3(46.2-56.1)
21-28 202 5 50.0(44.9-54.8)
28— 35 197 3 49.2(44.2-54.1)
35 - 42 194 4 48.2(43.2-53.1)
42 — 49 190 2 47.7(42.7-52.6)
49 — 56 188 1 47.5(42.5-52.3)
70-77 187 1 47.2(42.2-52.0)
175-182 186 1 46.9(41.9-51.8)
210 - 217 185 1 46.7(41.7-51.5)
266 — 273 184 1 46.5(41.5-51.3)
364 — 371 183 0 46.5(41.5-51.3)
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Figure 3: Overall survival probability of infants with congenital anomalies birth to 1 year,
Addis Ababa, Ethiopia, 2020

Table 5: Survival probability of infants with congenital anomalies at 7 days and lyear

based on the type of anomalies, Addis Ababa, Ethiopia, 2020

Congenital anomalies Births Deaths Survival probability (95% CI)
7 day 1 year
All congenital anomalies 394 211 70.3(65.5- 74.6)  46.5(41.5-51.3)
Nervous system 110 65 69.1(59.5-76.8)  40.9(31.7-49.9)
Respiratory system 12 3 91.7(53.9-98.8) 75.0(40.8-91.2)
Circulatory system 30 17 66.7(46.9-80.5) 43.3(25.6-59.9)
Digestive system 174 100 68.4(60.9-74.7) 42.5(35.1-49.7)
Musculo- skeletal system 38 19 65.8(48.5-78.5) 50.0(33.4-64.5)
Urogenital system 15 1 93.3(61.3-99.0) 93.3(61.3-99.0)
Chromosomal system 15 6 80.0(49.9-93.1) 60.0(31.8-79.7)
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Figure 4: Survival probability of infants with congenital anomalies by type of anomalies
from birth to 1 year, Addis Ababa, Ethiopia, 2020

First-year survival of infants with congenital anomalies by different groups

Kaplan-Meier survival curve showed that the first-year survival of infants with congenital
anomalies was not significantly different from sex, place of delivery, time of diagnosis, maternal
and paternal age and education, wealth index, or number of children. Male infants had lower
first-year survival (42.5%, 95%CI: 36.1%-48.9%) compared to female infants (51.8%, 95%CI:
43.9%-59.1%). Home delivery had lower first-year survival (22.2%, 95%CI: 3.4%-51.3%)
compared to infants delivered in the institution (47.0%, 95%CI: 41.9%-51.9%). Infants admitted
less than 24 hours had higher first-year survival (47.0%, 95% CI: 40.0%-53.7%) compared to
infants admitted after 24 hours of age (45.8%, 95%CI: 38.8%-52.7%). Maternal age less than 35
years had lower first-year survival (45.9%, 95%CI: 40.8%-50.9%) compared to maternal age
greater than 35 years (53.9%, 95% CI: 33.3%-70.1%). paternal age less than 35 years had higher
first-year survival (48.0%, 95%CI: 41.4%-54.3%) compared to maternal age greater than 35
years (44.2%, 95% CI: 36.6%-51.6%). Illiterate mothers had lower first-year survival (38.9%,
95% ClI: 23.3%-54.2%) compared to educated mothers (47.2%, 95% CI: 41.9%-52.3%).
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uneducated father had higher first-year survival of infants with congenital anomalies (61.9%,
95% CI. 39.1%-78.8%) compared to educated father (45.6%, 95% CI. 40.5%-50.5%). Poor
socioeconomic status had lower first-year survival of infants with congenital anomalies (43.9%,
95% CI: 35.5%-52.2%) compared to higher socioeconomic status (49.6%, 95% CI: 40.8%-
57.8%). The number of children less than two children had higher first-year survival (47.8%,
95% CI: 41.8%-53.6%) compared to greater than three children (43.3%, 95% CI: 34.4%-51.9%).

The first-year survival of infants with congenital anomalies was significantly different from birth
weight, gestational age, intervention types, mother ANC visits, and type of congenital anomalies.
Low birth weight infants (<2500 grams) had significantly lower first-year survival (32.6%,
95%CI: 24.9%-40.5%) compared to infants with birth weight >2500 grams (53.9%, 95%CI:
47.6%-59.8%); P-value= 0.0001. Infants born before 37 weeks of gestational age had
significantly lower first-year survival (29.8%, 95%CI: 18.6%-41.9%) compared with Infants
born at gestational age of 37 weeks and above (49.3%, 95%CI: 43.8%-54.5%); P-value= 0.001.
The first-year survival of infants with congenital anomalies was also significantly different by
types of interventions received (P-value =0.001). First-year survival for infants who received the
surgical intervention was 48.1%, 95%CI: 42.9%-53.1%) and for those who received the medical
intervention was 26.7%, 95%CI: 12.2%-43.0%); P-value=0.001..

First-year survival of infants was also significantly different from types of congenital anomalies
diagnosed; ranged from 40.9%, 95%CI: 31.7%-49.9% for infants with nervous system anomalies
to 93.3%, 95%CI: 61.3%-99.0% for infants with Urogenital system anomaly; (P-value =0.01).
Infants whose mother had at least four antenatal care visits had significantly higher first-year
survival (50.6%, 95%CI: 44.4%-56.5%) than infants whose mother had lower than four ANC
visits (38.4%, 95%CI: 30.1%-46.5%); P-value= 0.01 (Table 6).
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Table 6: First-year survival of infants with congenital anomalies by different groups, Addis
Ababa, Ethiopia, 2020

Characteristics Cases Deaths Survival(95%Cl) P-value
Sex of the child  Male 228 131 42.5(36.1-48.9) 0.0572
Female 166 80 51.8(43.9-59.1)
Birth weight <2500 gm 138 93 32.6(24.9-40.5) 0.0001
>2500 gm 256 118 53.9(47.6-59.8)
Gestational age <36 weeks 57 40 29.8(18.6-41.9) 0.0013
>37 weeks 337 171 49.3(43.8-54.5)
Place of Home delivery 9 7 22.2(3.4-51.3) 0.2161
delivery
Institutional delivery 385 204 47.0(41.9-51.9)
Age at <24 hours 202 107 47.0(40.0-53.7) 0.4574
admission
>24 hours 192 104 45.8(38.8-52.7)
Interventions Surgery 364 189 48.1(42.9-53.1) 0.0012
Medication 30 22 26.7(12.5-43.0)
Maternal age <35 years 368 199 45.9(40.8-50.9) 0.5923
>35 years 26 12 53.9(33.3-70.1)
Paternal age <35 years 229 119 48.0(41.4-54.3) 0.6326
>35 years 165 92 44.2(36.6-51.6)
Maternal No education 36 22 38.9(23.3-54.2) 0.1763
education
Primary & above 358 189 47.2(41.9-52.3)
Paternal No education 21 8 61.9(39.1-78.8) 0.1545
education
Primary & above 373 203 45.6(40.5-50.5)
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Wealth index Poor 132 74 43.9(35.5-52.2) 0.6327

Middle 131 71 45.8(37.1-54.1)
Rich 131 66 49.6(40.8-57.8)
Number of <2 children 274 143 47.8(41.8-53.6) 0.5140
children
> 3 children 120 68 43.3(34.4-51.9)
Mother ANC <3 Visits 133 82 38.4(30.1-46.5) 0.008
Visits
>4 Visits 261 129 50.8(44.5-56.7)
Type of Nervous system 110 65 40.9(31.7-49.9) 0.0133
Congenital
anomalies Respiratory system 12 3 75.0(40.8-91.2)
Circulatory system 30 17 43.3(25.7-59.9)
Digestive system 174 100 42.5(35.1-49.7)
Musculo- skeletal 38 19 50.0(33.4-64.5)
system
Urogenital system 15 1 93.3(61.3-99.0)
Chromosomal system 15 6 60.0(31.8-79.7)

Predictors of time to death of infants with congenital anomalies

To identify independent predictors of time to death, the Cox proportional hazards model was
used. Before fitting the covariate into the model proportional hazards assumption was checked
by examining Log (-Log S (t)) plots. Those variables full filled the assumption were selected for
analysis using the Cox proportional hazards model. Low birth weight [CHR: 1.8 (95% CI: 1.4-
2.4], gestational age <36 weeks [CHR: 1.8 (95% CI: 1.2-2.5], surgical intervention [CHR: 0.5
(95% CI: 0.3-0.7)], and mother had lower than four ANC Visits [CHR: 1.5 (95% CI: 1.1-1.9],

were found to be significantly associated with time to death.

In the final Cox proportional hazards model gestational age, maternal and paternal education,
and mother ANC visits were no significant association with survival of infants with congenital

anomalies. The hazard of died from congenital anomalies among preterm infants was 1.2 times
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higher compared to infants with normal gestational age [AHR: 1.2(95%CI: 0.8-1.8)]. The hazard
of infant death from congenital anomalies among uneducated mothers was 1.4 times higher
compared to educated mothers [AHR: 1.4(95%CI: 0.9-2.1)]. The hazard of infant death from
congenital anomalies among uneducated father was 0.7 times lower compared to educated father
[AHR: 0.7(95%ClI: 0.3-1.5)]. The hazard of died from congenital anomalies among mothers
who had less than three visits was 1.2 times higher compared to mothers who had greater than
four visits [AHR: 1.2(95%Cl: 0.9-1.6)].

Male infants, low birth weight, and surgical intervention were found to be significantly
associated with time to death. The hazard of died from congenital anomalies among male infants
was 1.4 times significantly higher compared to female infants [AHR: 1.4(95% CI: 1.0-1.8)]
(p<0.05). The hazard of died from congenital anomalies among low birth weight infants (<2500
grams) was 1.6 times significantly higher compared to infants with birth weight >2500 grams
[AHR: 1.6 (95% CI: 1.2-2.3)] (p<0.01). Also, the hazard of died from congenital anomalies who
received the surgical intervention was 0.5 significantly lower compared to infants who received
medical care [AHR: 0.5 (95% CI: 0.3-0.8)] (p<0.01) (Table 7).
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Table 7: Predictors of survival of infants with congenital anomalies in Addis Ababa,

Ethiopia, 2020

Alive Dead Crude HR Adjusted HR
Covariate Number (%0) Number (%0) (95%Cl) (95%Cl)
Sex of the child
Male 97(53) 131(62.1) 1.3(0.9-1.7) 1.4(1.0-1.8) *
Female 86(47) 80(38) 1 1
Birth weight
<2500 gm 45(24.6) 93(56) 1.8(1.4-.2.4) ***  16(1.2-2.3) **
>2500 gm 138(75.4) 118(56) 1 1
Gestational age
<36 weeks 17(9.1) 40(19) 1.8(1.2-2.5) *** 1.2(0.8-1.8)
>37 weeks 166(90.7) 171(81) 1 1
Interventions
Surgery 175(95.6) 189(89.6) 0.5(0.3-0.7) ***  0.5(0.3-0.8) **
Medication 8(4.4) 22(10.4) 1 1
Maternal education
No education 14(7.7) 22(10.4) 1.4(0.9-2.1) 1.4(0.9-2.1)
Primary & above 169(92.4) 189(89.6) 1 1
Paternal education
No education 13(7.1) 8(3.8) 0.6(0.3-1.2) 0.7(0.3-1.5)
Primary & above 170(93) 203(96.2) 1 1

Mother ANC
Visits
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<3 Visits 51(27.9) 82(38.9) 1.5(1.1-1.9) ** 1.2(0.9-1.6)

>4 Visits 132(72.1) 129(61.1) 1 1

NB. *=P-Value <.05, **= P-Value <.01 and ***=P-Value <.001, HR= Hazard Ratio
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6. Discussion

Congenital anomalies are emerging public health which significantly increasing in developing
countries likes Ethiopia. According to Moorthie and his colleague’s (2018) fetal death, disability,
premature deaths are the possible outcomes of congenital abnormalities in the absence of
interventions (69). This study reported valuable data on survival status and their determinants
among infants in Addis Ababa.

In this study, the median survival time was 6 days (95% CI: 5 to 7). This result is comparable
with other studies conducted in the United States of America (USA), University of North
Carolina Hospitals, and Scotland, Glasgow Register of Congenital Anomalies, 3 days and 11
days was reported as median survival time for infants with congenital anomalies respectively (9,
60). Another study conducted in Israel reported the mean age of full-term infant death due to
congenital anomalies causes was 7.6 days (5.8 days, range: 1 to 26 days) (70). Despite, the
studies are conducted in developed countries, the results imply infants with congenital anomalies
are at risk of premature death and much emphasis should be given to alleviate the problem.
Premature death may have negative consequences on the mother, including loss of self-esteem
results from a woman’s inability to rely on her body and from carrying defective genes. The
mother and other family members may also need psychosocial support to prevent pathological
grieving due to perinatal death.

In this study, the 7 days, 28days, and 1-year survival probability was 70.3%, 50.0%, and 46.5%,
respectively, and the Down syndrome was 60.0% one-year survival probability. This finding is
different from reported in other studies on a 25-year survival analysis among New York children
born with congenital anomalies a population-based study; the overall 7 days, one month and year
survival probability was 93.8%, 91.6%, and 87.1% and greater than 90% survival probability for
down syndrome (71). The reason for higher survival probability as compared to this study is due
to socioeconomic status, sample size, healthcare quality, and study period. This finding indicates
that programs and policies should focus on the strengthening of the quality of care in neonatal
units of health institutions. Improving the quality of care could be important to avoid the

negative attitude of mothers towards the services provided by health institutions.

The survival probability of Circulatory system anomalies was 7 days (66.7%), and the one-year

survival probability was 43.3% in this study. This finding on 7 days survival was similar to a
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study conducted at Metropolitan Atlanta Congenital Defects Program (MACDP), a population-
based study, the reported 7 days survival probability of circulatory system anomalies was 66%.
However, the one-year survival probability was different from this study which was 27% (23).
On the contrary, another study conducted in Florida, USA, based on the Florida Birth Defect
Registry (FBDR), reported the highest first-year survival probability among infants with any
CHD cases, 96.7% and 85.3% among infants with critical CHD cases (62). However, both

studies were conducted in developed countries with advanced healthcare systems.

The one-year survival of chromosomal system anomalies was 60.5% in this study. This was
lower than the study conducted in the United Kingdom (UK) was 88.3% (72) and another study
conducted in the USA, MACDP, reported that 92.9% (95% CI: 90.9%- 94.9%) of infants with
Down syndrome were survived to 1 year of age (73). The chromosomal anomalies are potentially
lethal and may also relate with other systems and it may reduce the survival probability of

infants.

In this study, the one-year survival of infants with nervous system congenital anomalies was
40.9% (95% CI: 31.7-49.9). This was lower than the study reported from the USA, the one-year
infant survival with Spinal Bifida was 92.1% and the one-year survival of infants with
encephalocele was 79.1% (74). Similarly, another study conducted at Children's Hospital of
Pittsburgh reported higher one-year survival of nervous system congenital anomalies, which was
84 % of infants with MMC, was survived in the first year of life. According to this study,
mortality is more recurrent in symptomatic infants presenting before one year of age (10). One of
the reasons for the improved survival status of infants with NTD in developed countries is due to

a multidisciplinary team approach with delivery at tertiary hospitals (75).

Infant sex is a predictor in this study being male is a factor for the survival of infants with
congenital anomalies. On contrary, different articles found that sex is not an independent
predictor for survival (23), (72). Different literature supports that male infants are more
vulnerable to adverse neonatal outcomes. Male infant mortality can be decreased by giving
antenatal steroids and surfactants (76). This shows antenatal follow up could improve survival

for male infants.

Low birth weight is a major predictor for the survival of infants even without major morbidity.

According to Watkins and his colleagues, low birth weight is associated with an increased
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mortality rate not only in infancy but also through adolescence (77). In this study, 35% of
infants with congenital anomalies were low birth weight. Additionally, low birth weight was a
significant predictor for the survival of infants with congenital anomalies which was supported
by different similar studies conducted in North of England (72), UK, Northern Congenital
Abnormality Survey (NorCAS) (29), USA, MACDP (11), Hong Kong (64), USA (74), UK,
British Isles Network of Congenital Anomaly Registers (BINOCARs) (30), Iran (78), USA,
MACDRP (73), USA, North Carolina Birth Defects Monitoring Program (NCBDMP) (67), USA,
New York (71), India (8). These results build on existing evidence of low birth weight can affect
the survival status of infants and increase the risk of health-related consequences. Preventing low
birth weight is an important public health goal to improve the survival of infants with congenital
anomalies which required holistic and upstream strategies. Prenatal care is important to reduce
the incidence of low birth weight by medical, nutritional, and educational interventions. These
improve time of hospitalization and reduced the risk of low survival of low birth weight babies

by improving in neonatal intensive care unit delivery services.

Steady over time improvement in survival of infants with congenital anomalies indicates that
recent advances in treatment and surgery intervention may play a key role. Recent studies
reported significant improvement in survival of children with Down syndrome, CHD, EA, and
TEF which could be related to advancement in rates of surgery and interventions (8, 79, 80). In
this study, another predictor for survival was surgical interventions; infants with congenital
anomalies who received the surgical intervention were 2 times more likely to survive up to the
first year of age. This implies early intervention could be important to improve the health

outcomes of infants with congenital anomalies.

According to different literature, preterm was significantly associated with worsen outcome and
one-year survival status of infants with congenital anomalies North of England (72), UK,
NorCAS (29), Australia (61), Texas (81), USA (74), UK, BINOCARs (30), USA, MACDP (73),
USA, NCBDMP (67), Iran (78), USA, MACDP (23). However, the association between
gestational age and one-year survival status was not statistically significant in this study. The
observed discrepancy could be due to variation in sample sizes and periods of follow-up.
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7. Strength and limitation

7.1 Strength
e The findings could be generalized to congenital anomalies patients who live in Addis Ababa
and who had a follow-up in public hospitals.

e Substantial measurement was taken to maintain data quality and reduce research bias.

7.2 Limitation

e The study was based on a short study period.
e The study scope is limited to congenital anomalies patients” who live in Addis Ababa and are

admitted to public hospitals.
8. Conclusion

The overall 1-year survival probability for infants with congenital anomalies was 46.5% (95%CI:
41.5%-51.3%). The lowest 1-year survival probability was found among infants with nervous
system congenital anomalies cases 40.9% (95%CI: 31.7%-49.9%). The median survival time
among infants with congenital anomalies died was 6 days (95%CI: 5-7days). The major
predictors found for the survival of infants with congenital anomalies are male infant, low birth

weight, and received a surgical intervention to the first year of life.
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9.

Recommendation

Policy Makers and Local leaders

Holistic, integrated effective interventions are required to improve the survival probability
of infants with congenital anomalies.

ANC follow-up should be strengthened to reduce the proportion of low birth weight,
especially nutritional counselling should be provided for pregnant mothers. Nutritional
interventions should be designed to improve the nutritional status of newborns with
congenital anomalies which was one of the predictors for survival probability of infants with
congenital anomalies.

The accessibility and quality of surgical interventions also need emphasis to improve the
survival probability of infants with congenital anomalies. Collaborative and advanced care

should be considered for infants with congenital anomalies.

Health Professionals and Health Institutions

Health professionals should provide integrated care for newborn babies with congenital
anomalies to improve their survival probability and the follow-up should be regular and
continuous through their infancy.

Pregnant mothers should attend regular ANC follow-up and early diagnosis of congenital
anomalies is vital to improve the quality of care provided for newborns and to reduce the
probability of low birth weight.

Nutritional counselling must be provided for pregnant mothers to improve the nutritional
status of newborns.

Surgical interventions and advanced care centers should be available for newborns with
congenital anomalies. The center should well equip with the required materials and human

resources.

Researcher

e A qualitative study should be conducted to explore the possible psychosocial support for

mothers who lost their babies due to congenital anomalies.
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Annexes

Annex I Information sheet hospital data extractor

Title: Survival status of infants with congenital anomalies in the selected hospital, Addis Ababa,

Ethiopia.

My name is . I am here on the behalf of Mahdere Tsegaye research work from
Addis Ababa University College of Health Science for partial fulfillment of the requirements for
the degree of Master of public health in reproductive health. We are conducting a research
entitled ‘Survival status of infants with congenital anomalies in the selected hospitals, Addis
Ababa, Ethiopia’. The main aim of the study is to know the survival status of infants with
congenital anomalies. The purpose of this study is to assess the survival status of infants with

congenital anomalies and their determinants for survival.

The data collection format will be used to extract information from medical records related to
congenital information. The data extraction process will respect patient privacy and keep all
information privates. Study records will be identified by the identification number. Name from
medical records will not be extracted and patient identity will not be shared with anyone except
the principal investigator. The results of the study may be published for scientific purposes.

However, patient identity is not being given out.

The security of medical records will be maintained, and health facilities’ security regulation of
medical records will be respected throughout the process. The data extraction will be supervised
by health facilities’ personnel and all data will be extracted within the facilities. The
confidentiality, privacy, and security regulation specified by the government and health will
always be respected . The study was ethically approved by the Institutional Review Board,

college of health science, Addis Ababa University.

If you need any clarification, you can ask the principal investigator of the study using the
following contact address, Mahdere Tsegaye, Mobile +251 911713836, or Email:
mahderetsegye@gmail.com.
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Annex Il: Informed consent hospital data extractor

The health facility has been informed about the study, which plans to study on the survival status
of infants with congenital anomalies in the selected hospitals, Addis Ababa, Ethiopia. The

objective, purpose, benefit, harm, and confidentiality of the study were briefly explained to us.

It is therefore with a full understanding of the situation that the health facilities agreed to give the
informed consent voluntarily to the researcher to extract information from patient health records

(Hospital cards) for the proposed study.

Signature of the Health facility representative

Name of reviewer

Date

Thank you!
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Annex I11: Hospital data extractor format

Addis Ababa University

College of Health Science

School of Public Health

Code

Variable

Response

101

Address

Respondent Code

Hospital name

Sub city

Kebele/Woreda

House No.

Tel. No.

102

Type of Congenital anomaly (Specify if there

are multiple anomalies)

© 0o N o g B~ w D PE

e el T o o e
o 00N W DN P O

Cleft palate

Cleft lip

Hypospadias

Club foot

Omphalocele/ Exomphalos
Gastroschisis

Down syndrome

Spina bifida
Hydrocephalus

. Small intestine obstruction
. Tracheoesophageal fistula
. Ambiguous genitalia

. Meningomyelocele

. Bladder exstrophy

. Imperforated anus

. Encephalocele
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17. Pyloric obstruction

18. Choanal atresia

19. Congenital heart disease
20. Others (specify)

103 Birth Weight grams
104 Sex of the baby 1. Male
2. Female
3. Indeterminate sex
4. Unknown
105 Duration of gestational age in completed weeks
weeks (estimated based on last menstrual
period or ultrasound determination) at birth
106 Age of the baby on admission hours
107 Duration of hospital stay hours
days
108 Did the mother have ANC follow up 1. Yes
2. No
109 If the mother has followed up, number of | Number
antenatal care follow up
110 Who attended the delivery? . Gynecologist/Obstetrician

1

2. General Practitioner
3. Midwife

4. Health officer

5

|Nurse
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6. Other (Specify)
111 Number of babies delivered with the index | Number
child.
112 Was it referred from a lower-level facility? 1. Yes
2. No
113 Diagnosis from a referral site Diagnosis
114 Findings from radiologic diagnosis Radiologic diagnosis
115 Interventions performed during admission 1. Medical
List possible interventions 2. Surgery
3. Rehabilitation
4. Palliative care
116 Status of the baby at the time of exit from the 1. Alive
hospital 2. Dead
117 If dead, what is the age at death? Age hours
days
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Annex 1V: Information sheet English version

Title: Survival status of infants with congenital anomalies in the selected hospital, Addis Ababa,
Ethiopia.

Dear Respondent,

My name is . 1 am here on the behalf of Mahdere Tsegaye research work from
Addis Ababa University College of Health Science for partial fulfililment of the requirements for
the degree of Master of public health in reproductive health. We are conducting a research
entitled ‘Survival status of infants with congenital anomalies in the selected hospitals, Addis
Ababa, Ethiopia’. The main aim of the study is to know the survival status of infants with
congenital anomalies. The purpose of this study is to assess the survival status of infants with
congenital anomalies and their determinants for survival. If you decide to participate in the study,
we will ask you various questions on factors that could cause death in infants with congenital
anomalies. There is no major risk associated with this study. Your participation is completely
voluntary, and you have the right to refuse to be in this study. You can stop at any time after
giving your consent. This decision can not affect in any way your current or future medical care
or any other benefits to which you are otherwise entitled. We respect your privacy and keeping
all your information private. Your study records identify you by identification number. Your
name will not be written in the questionnaire and your identity will not be shared with anyone
except the principal investigator. The results of the study may be published for scientific
purposes. However, your identity is not being given out. You are asked for the signature of the
agreement. This is to make sure that your agreement to participate in the study is on a volunteer

and informed basis. Otherwise, there is no other reason for signing.

No one can participate in the study without giving her/his consent and agreement. You have the
full right to get full information about study procedures and other related issues with languages
of your choice. We will take approximately 20 minutes to complete the questionnaire. If you
need any clarification, you can ask the principal investigator of the study using the following
contact address, Mahdere  Tsegaye, Mobile +251 911713836, or Email:

mahderetsegye@gmail.com.
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Annex V: Informed consent English version

I have been informed about the study, which plans to study the survival status of infants with
congenital anomalies in the selected hospitals, Addis Ababa, Ethiopia. The objective, purpose,

benefit, harm, and confidentiality of the study were briefly explained to me.

It is therefore with a full understanding of the situation that | agreed to give the informed consent

voluntarily to the researcher to give information for the study.

Signature of the participant

Name of interviewer and signature

Date

Thank you for your participation!
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Annex VI: Questionnaire English version

Addis Ababa University

College of Health Science

School of Public Health

Identification

Code:

Hospital name:

Sub city:

Woreda:

House no.:

Area code:

Telephone:

Part 1. Socio-Economic characteristics

Q. Code | Questions

Response

Skipping
Pattern

101 Observe the main material on the

floor of the dwelling.

1. Earth/sand

2. Wood planks

3. Vinyl or asphalt strips/plastic
tile

4. Ceramic tiles

5. Cement
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~

Carpet
Other (specify)

102

Observe the main material of the

roof of the dwelling.

~

o > W NN oE

Thatch/mud

Rustic mat/ plastic sheet
Wood planks
Metal/corrugated iron
Calamine/cement-
fiber/asbestos

Cement

Other (specify)

103

Observe the main material of the

exterior walls of the dwelling.

© N o g B~ w D E

Cane/palm/trunks/bamboo/
Bamboo with mud

Stone with mud

Uncovered adobe

Reused wood

Cement

Cement blocks

Other (Specify)

104

Where is the water source located?

=

In own dwelling
In own yard/plot

Elsewhere

If the
answer is
lor 2 skip
107 &
108

105

What is the main source of drinking
water  for
household?

members of your

> w0

Piped into dwelling
Piped to yard/plot
Piped to neighbor
Public tap/standpipe
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5. Protected well/Spring
6. Unprotected well/Spring
7. Bottled water
8. Other (Specify)
106 What is the main source of water | 1. Piped into dwelling
used by your household for other | 2. Piped to yard/plot
purposes such as cooking and | 3. Piped to neighbor
handwashing? 4. Public tap/standpipe
5. Protected well/Spring
6. Unprotected well/Spring
7. Bottled water
8. Other (Specify)
107 If the water is located elsewhere, | 1. Minutes
how long does it take to go there, get | 2. Don't know
water, and come back?
108 Who usually goes to this source to | 1. Adult woman
fetch the water for your household? | 2. Adult man
3. Female child Under 15 years
old
4. Male child Under 15 years old
5. Other (specify)
109 In the past two weeks, was the water | 1. Yes
from this source not available for at | 2. No
least one full day? 3. Don't Know
110 Do you do anything to the water to | 1. Yes If the
make it safer to drink? 2. No answer is
2 skip

Not include bottled water
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111

111 What do you usually do to make the | 1. Boil
water safer to drink? 2. Add bleach/chlorine
3. Strain through a cloth
4. Use water filter (ceramic/
Record All Mentioned. sand/compositeletc.)
5. Solar disinfection
6. Let it stand and settle
7. Other (specify)
8. Don't know
112 What kind of toilet facility do | 1. Ventilated improved pit | If the
members of your household usually latrine answer is
use? 2. Pit latrine with slab 5 skip
3. Pit latrine without slab/open | 113
_ _ pit
If not possible to determine, ask 4 Bucket toilet
permission to observe the facility. 5. No facility/bush/field
6. Other (specify)
113 Do you share this toilet facility with | 1. Yes If the
other households? 2. No answer is
2 skip
114
114 Including your own household, how | No. of households
many households use this toilet
facility?
115 Where is this toilet facility located? | 1. In own dwelling
2. In own yard/plot
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Elsewhere

116

What type of fuel does your
household mainly use for cooking?

© N o ok~ w0 DN P

Electricity

Natural gas

Biogas

Kerosene

Charcoal

Wood

No food cooked in household

Other (specify)

If the

answer is

7 skip
117

117

Where is the cooking usually done?

Eal A

In the house
In a separate building
Outdoors

Other (specify)

118

Do you have a separate room which
is used as a kitchen?

=

Yes
No

119

How many rooms in this household

are used for sleeping?

Rooms

120

Does your household have:

Ask each question

© 0 N o g B~ w PP

Yes No
Electricity 1
Radio 1
Television 1
Non-mobile telephone 1

Refrigerator 1
Table 1
Chair 1
Bed with  cotton/sponge/

2
2
2
2
Computer 1 2
2
2
2

spring mattress 1 2
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10. Electric mitad 1 2

11. Kerosene lamp/

pressure lamp 1 2
121 Does any member of this household Yes No
own? 1. Watch 1 2
2. Mobile phone 1 2
3. Bicycle 1 2
Ask each question
q 4. Motorcycle/scooter 1 2
5. Animal-drawn cart 1 2
6. Car/truck 1 2
7. Baggage 1 2
122 Does any member of this household | 1. Yes
have a bank account? 2. No
123 Can you please show me where | 1. Observed, fixed place If the
members of your household most | 2. Observed, mobile answer is
often wash their hands? Not observed, 3,4,5 skip
124
3. Not indwelling/yard/plot
4. Not observed, no permission
to see
5. Not observed, other reason
124 Observe the presence of water at the | 1. Water is available
place for handwashing. 2. Water is not available
125 Observe the presence of soap, | 1. Soap or detergent (bar, liquid,
detergent, or other cleansing agents powder, paste)
at the place for handwashing. 2. Ash, mud, sand
3. None
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Part I1. Parental related characteristics

Question | Question Response Skipping
Code Pattern
201 Age of the mother at delivery to the years
index child
202 Age of the father at birth to the index
child
203 Number of children ever born number
including the index child
204 Number of babies delivered 1. Singleton
2. Twin or more
205 Has the mother can read and write? 1. Yes If the
2. No answer is
no skip Q.
207
206 What is the highest grade the mother Grade
has attended? Informal
207 Has the father can read and write? 1. Yes If the
2. No answer is
no skip Q.
209
208 What is the highest grade the father Grade
has attended? Informal
209 Do the parents have one or more 1. Relationship of second
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ancestors in common no remote than
a great grandparent /second cousin
(Consanguinity)

cousin or closer

2. Not related

or

relationship more distant

than the second cousin

3. Not known

Part I11. Child Related Characteristics

Question | Question Response Skipping
Code Pattern
301 When was your baby born? / /
Day/Month/Year
302 Sex of the baby 1. Male
2. Female
3. Indeterminate sex
4. Unknown
303 Is the baby still alive? 1. Yes If the
2. No answer is
no skip
Q. 304
304 How old was at last birthday years
305 How old was when the baby died?
306 Where the baby died? 1. Hospital
2. Home
307 When the baby was diagnosed with | 1. Immediately at birth

having a congenital anomaly

2. Within 24 hours
3. Lessthan 1 week
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4. 1-4 weeks
5. 1-12 months
6. Don’t know

308 Mode of delivery 1. Spontaneous vaginal delivery
2. Cesarean section
3. Instrumental delivery

309 Place of delivery 1. Home delivery

2. Institutional delivery
3. Other (specify)

Part 1V. Risk Factor Related Characteristics

Question | Question Response Skipping
Code Pattern
401 Did the mother have the following | 1. Alcohol use
habits during her pregnancy 2. Smoking
Record All Mentioned. 3. Chat chewing
4. Shisha
5. Drug
402 Did the mother expose to the | 1. Environmental/  occupational
following factors? chemicals  (dioxin, organic
Record All Mentioned. solvent,  pesticides, heavy
metals (lead, mercury),
fertilizers
2. Radiation
3. Drugs (Thalidomide,

anticonvulsant, bendectin)
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403 Is there a Family History of | 1. Yes
congenital anomaly 2. No

404 Is there a previous malformed | 1. Yes
sibling 2. No

405 Did the mother had an illness | 1. Yes If the
during the first 20 weeks of | 2. Yes, but no information | answer is
pregnancy available 2,3,0r4d
that can affect fetal development 3. No skips 406

4. Not known

406 What was the illness during the | 1. Gestational Diabetes
first 20 weeks of pregnancy? 2. Folic acid deficiency
Record All Mentioned. 3. Thyroid deficiency

4. Others (specify)

407 Did the mother had an infection | 1. Yes If the
during the first 20 weeks of | 2. Yes, but no information | answer is
pregnancy available 2,3,0rd
that can affect fetal development 3. No skips 408

4. Not known

408 What was the infection during the | 1. Rubella
first 20 weeks of pregnancy? 2. Syphilis
Record All Mentioned. 3. Toxoplasmosis

4. Others (specify)
409 Medication was taken in the first | 1. Yes, medication is taken in the

trimester.

first trimester
No medication is taken in the

first trimester
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3. Medication was taken, but the
timing unknown

4. Not Known
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Annex VII: Information sheet Amharic version
an/ 5 ano)Aeh,
PGk CON:-ANC NHDAL NAF IC P4 UITHT NULDF ARPCY BAPAN FA:

AL N ANAAL: hAGN ANN RLACAL MT AT hAE NEUL oL TIPUCT
TCII® NUNLHAN MG FIPUCT NEA TULL 8IR7 DAR 1@ PAPMUpF: MTF AGYL L)
/8 APANANN 1@ PAPMEE GAT ANEC h+@AL NAF JC PMFS UIFTHT NULDT
Py AT APF ABCTH PAFA +387% PNTPFTFY ARARPT PHHIE 1D ACRA+E £ $RF
NP AT1871E MERPTY AMLEPIAU: MG+ AL OOATEP dA (O PARADA/+M,
NENP &AITT €271 AL 1M NAPEMLPM MG+ AL TATETR (PY AAMA+E SFAN:
NA+NTMPH NARUA PaRL/ M OGP aoh A O+MNP 1M PATNPFT ABLE AGDADAR
h2188.9%: Y MmAL NALRTR 1 ADELT NAD PUAIRT ULMFP AR +OAT
APODMIR:AGRPE NAR/BEM, IC ARNFFIR: PAMTT ADZE A NARAMC ATEIPMNPAP $A
RINAL: AARTIAR AATY AUTIDE AN BFAA: NIRIRTHPT NLCTIPT ATR.PLITMAY
NIMLS £ SLFTHPT ATILITD NF 10+ D PPM PTPMALM. T NATINL 20 Bb P NF T

TS TMNGLE NNEATP NTPHAD. AL A APMPP LFAN: YLZ 698 NAR €MC
0911713836, Email: mahderetsegaye@gmail.com
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Annex VIII: Informed consent Amharic version

Na/8 AL P+ /+ PEPLATT 36

ANC N+HOAL NAF IC P4 UITHT NULDF AORLY N+HAOAN+ MG+ ATRL /9 ATLHAN
/8 +ARFA: AA AATIMT MPai 1.8+ AT MAMLPTF NLTIN +7APATA::

NAHU NATF8R LAT9R NAZ8F AHU MGt P8 aR/ 8 AMDAMT N4 S L5 ANTITIAL-::

P+mPe &CM

PMPEMm NI® AT LCM

7

NA+NA+G ATTRAITATI
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Annex IX: Questionnaire Amharic version

ammeP

A8.h ANN RLNCA L

m.s AL7H hAE

UNZ+NN M +9UCT hed

PAhNN, dRA P

PODPMEe APAPL eM(:

PUNTAHN NT™:

N&A N+ag:

M8

PRt €ML:

PANNNM®- AR NI™:

Nah:

NEA AT1L: MUNLP AT AhG M PP ao /B N+ AN+

t.%

mPePF

gRAR

AAE

101

PP Nk AN PHALNTY AP
ANTOrAG dA

h&.C

M@-A

TANLH PP IM&
NemMn FL2AN
NémMN

o g H w N

gRIME
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AA (PTAS)

102

PanPLe Nk MLP PHNLNTT AS
ANTE-AT dA

PAC n87Y
TANtLA
MDA

L0

5. ANNATH

A
AA (PTAS)

103

pange p 1% PM-6te L8

PHALNTT AP ANTE-AT A

AINS

P

£108
PA+ALYT M-

5 AT

LERES
AA (PTAS)

104

@Y NP+ P15 A?

nNARFLL Nt N
ADC 9N, @-NH
AA NG

AR 1
mege 2
nuwY
me$ 107
A5 108 7
2A%

105

PEmA @Y APCNT NPTIT

PIRFTFF NPT 1M-?

Par4 0,70,
Pos 00,
PHINT
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PNP @Y

nNtmNe PHEAL/PTO Y6
Y

ha+mn
PFLAL/PTTeR @Y
N7 @Y

AA (PIA8)

106

A9P9N AT AAS AP MM, P

@Y APCNT NPTIT PIRFTHT NPT

1087

P14 0,50,

P2 00,

PHINT

PNF @Y

nNtmN$ PHEAL/PTO Y6
@Y

ha+mne
PrEAL/PTRT @Y
N7 @Y

AA (PTA8)

107

@Y NAA NF Paqaom NPy Y@
ATIEMT 9% PUA IH L4 EA?

L
AAD-$ IR

108

ANHTMY 10 @-YM7 AdCR$SF 097

21847

APE AT

AP MY

N 15 A+ NFF PAT AT
AB

N 15 Ad®F NFF PA O
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AR

5. AA (21A8)
109 PN, ™Y NAST UAT A9RYFTF | 1. AP
LI ARYE A dF MES PO-PA | 2. hPO-$IR
3. RAD-$ID
110 POMM @YDY ATIMELTFT PPALB- | 1. AP oAk 2
[Tyt 2. RAD-&ID nwY
(PF117 @Y7 AR ICI™) TR 111
7 LA
111 @YD ATIMLT 9O L Mbam A 1. TMEAT
(NATE NAL AR ANN LFAQ) | 2 TIMEE PRMC (AkeT)
3. NANN TMAL
4. NARP Mt
5. NeUL
6. hNPTOM A8 HPM
el
7. AA (R1A8)
8. RAM-$ID
112 PAAHAT ANAT PaymeamnF panges | 1 PTAAA AZ AAN PREAE | oy
N+ QL7 9218 Y2 MRS b nwY
2. Preag anges med 113
NN YN/NALT TS % BAL
(@APF hPFFm- LPL MDY
3. NUA® Prfag dapgses

Ah+@-AS a-A)

N/ PATTN A9PA
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NAR/+TPAPH
e85 N+ PAM-9°

6. AA(P7AB)
113 @88 N+Y NAA N+AN IC LILA? | 1. AP A 2
2. hAJL9P nwY
mnet 114
T RAG
114 LYYy arg8E NAF PATYHY NHAN | €C
LI R PUA N+HAN £MPTA
115 mR8s N+ Pt £15A? 1. hae@Zp Nt m-hmp
2. AMC eI &AM
3. AA NS
116 N+AMT NANHET M AR TBNAL 927 | 1. hADTLN aoAR. 7
L MPA? 2. etdme JH nwy
3. N IH me 117
4, Y16 IH T eAG
5. hna
6. ATcht
7. RANNAG®
8. AANA LIS
117 NANHE®D  N+AMF 929N e+ | 1. N+ A

P PNNAD-?

N+AP TNAL h&e
NNt e, P+AL
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4. AANA £7AB

118 ATROENT P+AP NGA AA? 1. AP
2. PAgP
119 N+ N7F a0 3 N+ AAD-? nN&A
120 N+AM NATHU ASLPT P17 £EMeara/ AA  PA9D
AAG»? 1. RARFCN 1 2
2. 4P 1 2
MAFDA:- APT8YS. EMPPA 3. tANHYT 1 2
4. PN NAh 1 2
5. hgoTm+C 1 2
6. &4F/MPHPH 1 2
7. MZ&H 1 2
8. MINC 1 2
9. RAINN7IE &4N12
10. hAATLA IPME 1 2
11. egH @®N&F 1 2
121 hn+anr ANAT @hm h+F AA  PAGD

PHHZHEFT TNLET PAG- AA?

MAFOA:- ALT19T1S EMPPA

eNeA 1 2
N2 he 1 2
®+CALhA 1 2

o g & w N

3¢ 1 2
ang 1 2
A%m 1 2
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122 NNAANT ANAT @hm N3 eN+C [ 1. AP
PAM AA? 2. PAg®
123 PR+AM  ANAT  NANHE T 1H | 1. $99, NF ALT F844 oAy
ASTFMY P FMAINTT NF A LARE | 2. +IPAPA NFIFLTA 31415
LFAN? 3. @+mnpf NF NNF @-Nm | Py
hAZFPgP meg 124
4, 9L MNTF ARATFAT® | T LA
5. NAA  9°AP+ aup+t
AATFATR
124 PO FMNM-P NF @Y ATSAD | 1. @U AA
Al 9% 2. @U PA9®
125 PAE MFMNP NFM AO™T MELGR | 1. AOG ML gr AA
AA  PORFMNPL hagha AT8A pan+mn.p nam na
AlI%1 AA(BLPTLNATEST)
2. AOPL /e p/AAP
3. PAg®
h&d BAT: ent+AN Ui FPF a0 /87 Nt+anAh+
+.¢ mPEPT goAR A&
201 PMS FOC PINZNTT POPgAM-T Qo
AZPT AMAS. ALMP NAD-A qaDt
AT INC?
202 PMS FoC PINZNT POPLLAM- AP Qo
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AOAL PANE AL NO™A Qa0

A INC?
203 PMS  FOC PANTTY U9 IR M
NAMPAL N7+ AET NULPT DAS.?
204 PMS FOIC PANTTY U9Y NF@7T 410> | 1. AP
P+mALM-? 2. PAgRIdDY 3 MmEgR NH,P
NAL 10
205 YN AT AP9& LFANT? 1. AP oAy
2. PAgP PAIR NPT
me meed
207 7
LA%
206 PMTPeT N&E+T A N 102 n&A
aeng PALY |:|
207 NANFP TBINA AT AP9& FAA? 1. AP aoA Y
2. PAgP PATR NPT
me mee
209 ¥
LA%
208 PFHIRUCH LZBEFM- IR PUA 1MD-? n&A

ameng PALY |:|
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209

NANTP AT ACAP PRI HIRES
(NALF NAGP i) AATU?

PRI PAANT AET/PPZN
HIPLG AAT
PRI PAANT ABT/PLP

HIR LG 4D PATY
3. AGM-$go
h&A NAT: hymoe+Zm- IC O+ P PH M PRPF
+.% nPRPT IOAR ANG
301 PMS FIC PANT AEP dF o / /
P+mALD- $Y/MC/ROO+ oYL+
302 PAEP 23 L7 12 1. @8
2. (vt
3. hAY,
4. h2FmPgo
303 AEP NULDF AA/AAT 1. AP oA
2. PAgP PAIR NPT
m L%t 304
T LA
304 NULmF NA/F ALTmm/P N7 10 -
305 Nem* hAAF NN+ Aem@m/P |
qo/F
306 nvem+ NAA/T Pt 1> | 1. PNTFHA
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P4/ T M- 2. N+
307 amE yNC NAF® NUNIRT P+2I7ME | 1. ATL+MAL
2. N24NMAT @-Nm
3. NAYL APRTF -
4. NAYE ANN AT ATRTE
5. NAYL A0PF M-Np
6. AAM-PID
308 PMS FOIC PANT AEPY P+7ATIAT | 1. NTRUBTY PACRALP £ 96&
AL T M- 2. N$PL Mg
3. NTRYsTY NARALP £ o&
309 PMS F9IC PANT AEPY P+H7AIAT | 1. NF @M

Pt y@m-? 2. Mg +£9° ™-Hm
3. AA NS (27A8)
NEA Aét: N+IARTT IC P+LPH B PRPF
+.¢ MmPRPT gRAR ANG
401 PMS FoC PANT AEPY 1&AMC | 1. MM CPMmmMm*
APA 9O ARYF ATRE INZNPH? 2. I TehN
(hA%TE  NAE  amAp  @paq |3 BT TP
_e,.g:,\‘\) 4. LA T
5. N PRPNEH ReULTTT
aoMmege
402 PMT FoIC PANT AE 1&AM-C APA | 1. ARNNN.LP/NN¢- IC
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APHEE 11CF +IA6 TNG?

(NATE NAL  d@Ah  @hn
£FAQ)

PP  nahAT (8l
+NRT T98NLPT SRNANATYE
4,

M FAALTCNL) P+
naanAF (BIHTTAANA). .

2. il
3. @EULTH(ATLDA IhEs
PTAM...)
403 NNA+AN AN ANE PROAL NAF | 1. AP
PNt P+MAL NE AA? 2. PAg™
404 hHU Nt ANC PAMALE  NAF | 1. AP
PNt P+mAL AB AAPF? 2. PAg®
405 PMS FoIC PANT AEZPY 1&AMC | 1. AP oAy
APA NAREAD/PM YO AGRYFRF | 2. AP 917 gRYgR AD/ B PARGR | 21374
O-NH PAET AT A18 PIFA | 3. PAgR hUy
yango ynNZNP? 4, RAD-$gO mee 306
7 EA
406 PMS FoC PANT AEPY Y&AMC | 1. NACSTHS 1H PeR.a°m ARG

APA NADEAD/Pm- YP AIRYFHF
N PAEY AL7F AM8 PORLFAM-
pyange KL% 9oL INC?

(hA7E&  NAE  @Ap  =mhnN
LFAA)

A 0N

PEAN ANE ATt
PFHeCLe Amlt
AANA A
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407 PMS FoC PANT AEPY 1&AMC | 1. AP aoQ
APA NARBEALPMm. 4P ATPYFRF |2, AP Y IRIIR an/B PATGR | 21374
@>Nm PABT ARTT AY8 PMFA | 3. PATR nuYy
man/H (A Y4ART) INCNP? . AAD-$gD TLe% 308
7 2A4%
408 PMS FAC PANF AEPY 1€AMC | 1. ECADY &
APA NAEMLPM- YO APPIFFT | 2. €T
@A PABT AT A8 PALFAM- | 3. FANTANTRAN
Panan/i (R ILARTY) ARYT 9RIETY | 4. AA nA [ANY
1NC?
(A&  NAL  daeAh  mhnN
£FAQ)
409 PMS FoC PANT AEPT 1&AMC | 1. AP
APA  NAPEAn/Pm- ARG AT | 2. PAGP

APIEF(ANT OC) @-NH PAPH
m eyt dhLm YNC?

. eyt ®AE INC 97

RO AANFO-ND-FP

. AAM-$9P

78




