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ABBREVIATION AND ACRONYM
ASD- Atrial Septal Defect
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UNICEF- United Nations Children's Fund



VSD — Ventricular Septal Defect
WAZ- Weight for Age Z-Score
WHZ- Weight for Height Z-Score

WHO —World Health Organization
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ABSTRACT

Background: Children with congenital heart disease are at risk for poor growth and under-
nutrition compared with healthy children. Inadequate energy intake, high energy requirement
or both of these reasons are thought to be the reason for malnourishment of children with
congenital heart disease. Objectives: This study aimed to assess the nutritional status of
children with congenital heart disease and associated factors in selected governmental
hospitals and cardiac center Addis Ababa, Ethiopia 2021 Method: Institutional based cross
sectional study was conducted from Feb. to Mar. 2021 among 395 Children under15years old
age diagnosed with CHD. Data was collected with structured questionnaire and chart review.
Anthropometric measurement was measured and medical history of the child was taken from
patient medical card. Data was coded and entered to EPI data version 4.6 and WHO Anthro
Plus version 1.0.4 tool and exported to SPSS version 25 for analyses. Multivariable regression
model was developed after p value 0f<0.25 in the binary logistic analysis then after p value<
0.05 was taken as significant. Result: Out of 395 samples 373 children were participated with
a response rate of 94.4%. The prevalence of wasting and stunting among the study participants
was 144(38.6%) and 134(35.9%) respectively. The prevalence of underweight in children
under 10years and was 143(43.1%). Children in the age group of 13months -5years were
56.6% and 64% less likely to be wasted andunderweight compared to children age

0 -12months [AOR=0.434, 95%CI :( 0.231, 0.816)] nd[AOR=0.360, 95%CI :( 0.183,
0.711)]. Compared diagnosed with PAH children werel.885 times more likely to be
underweight [AOR=1.885, 95%CI :( 1.094, 3.246)]. When the hemoglobin level increases
by every unit per g/dl the chance to be wasting and underweightdecreases by 13.1% and
18.69%[AOR=0.869, 95%CI :( 0.792, 0.955)] and [AOR=0.869, 95%CI :( 0.792, 0.955)]
respectively. And also when SPO2 increases by 1% the chance ofbeing malnourished
decreases by 3% and 6.4% [AOR=0.970, 95%CI :( 0.943, 0.998)] and [AOR=0.970,
95%CI :( 0.943, 0.998)] respectively for stunting and underweight. Conclusion and
Recommendation: The prevalence of malnutrition in children with CHD is pretty high.
The responsible bodies should act on the accessibility of early treatment; work in

multidisciplinary way to prevent malnutrition and its consequences.

Key words: Anthropometry, Children, Congenital Heart Disease, Nutritional Status



1. INTRODUCTION

1.1. Background

Congenital heart disease is a defect in the structure of the heart walls and vessels that present
at birth(1). Children with congenital heart disease are at risk for poor growth and under-
nutrition compared with healthy children. Nutrition takes a major role in managing chronic
illness; in congenital heart disease, it is the major factor for the recovery of patients after
surgical intervention and decreasing the risk of infection(2—4). Even though having good
nutrition is good for the outcome of treatment, children with chronic illnesses including

congenital heart disease are being malnourished and have incomparable growth with peers (5).

“Child malnutrition is explained as a gap between body energy requirement and intake which
results in total deficits of energy, protein, or micronutrients that may negatively affect growth,

development, and other relevant outcomes” (6).

Having high energy requirement, inadequate energy intake decreased mesenteric perfusion,
lagged enteral feeding, delayed feeding milestone also in addition not knowing their
nutritional desire and preference are some of the presumptions explained in the studies done to
clarify the cause of malnutrition among children with a congenital heart disease (7,8). In
addition to this children who have congenital heart defect have increased resting energy

expenditure especially before corrective surgery (9).

Management of nutritional inadequacy in children with congenital heart disease starts from

assessing the problem by using different kinds of nutritional assessment techniques (10).

There are different methods used to assess the nutritional status of a person. Clinical history,
anthropometry, body composition, dietary intake are some of the known and common
methods. All these methods are used to identify different aspects of the nutritional status.
Clinical history and examination are used to assess if there is any problem related to
gastrointestinal function like vomiting, diarrhea, and constipation which show malabsorption
of the nutrients taken also different signs and symptoms are checked to enable the physician to
predict micronutrient deficiencies. Dietary intake assessment on the other hand used to analyze

if there is any change of food intake or desire for food and also asks about appetite (physical

1



sense of hunger). There are different mechanisms used to estimate the dietary intake of a
person which are 24hour dietary recall, food diary, and food frequency questionnaire even
though this method is likely to be biased as the patient or the caregiver might provide the
nutritional history(11).

The anthropometric measurement is the most common and easy-to-use method while assessing
nutritional status. There are different components under anthropometry in which the main
components are height, weight, Mid-upper arm circumference (MUAC), body mass index
(BMI), body circumferences (waist, hip, and limbs), and skinfold thickness. Different
indicators like Height for age, weight for height, and weight for age are used to interpret the

result and also used to monitor how long the malnutrition has stayed(12).

When assessing the nutritional status of children the results might be normal or malnourished.
Malnutrition sub-classified as stunting, wasting, underweight, overweight, and hidden hunger.
The other classification is done based on the degree which interprets as severe, moderate, and
mild in addition to this based on the duration of malnutrition, it can be sub-classified as acute
and chronic malnutrition(13,14).



1.2.  Statement of the Problem
Globally around 1.35 million live births are diagnosed with CHD every year(15). In 2017, the
incidence rate of CHD (congenital heart disease) was 17.9/1000 worldwide, with 19.1/1000
for males and 16.6/1000 for females(16). It’s estimated that around 500,000 children in Africa
are born with congenital heart disease every year. In low middle-income countries, the burden

of congenital heart disease is vast(17).

Malnutrition is highly prevalent in children with congenital heart disease studies show
prevalence as high as 90.4%. Also Poor weight gain was explained as a major problem and it’s
among the reasons for hospitalization besides the disease itself. Around 41.7% of children
with CHD were found to have poor weight gain and growth failure in the study done in
Bangladesh also poor weight gain is listed among the reason for hospitalization in India (18—
20).

Even though medical and surgical management of congenital heart defects are improved day
by day many parents in sub-Saharan Africa including Ethiopia could not afford to get the
treatment because the availability of the treatment locally is almost none and the affordability
of sending their children abroad is not a choice for the families in low income countries. Since
getting treatment early in this society is unaffordable, unwanted consequences of not getting
treatment is inevitable these are high mortality because of the disease itself and comorbidities
like malnutrition and failure to thrive. Although the treatments are improved balancing the

nutritional intake is still affecting the outcome and success of treatment. (10,21-23)

Malnutrition in children with congenital heart disease has a great contribution in increasing the
risk of infection which results in poor treatment outcomes. Pre-operative nutritional status
affects postoperative outcomes, poor growth, and the high mortality rate is also seen in this
group. Nowadays improvements are seen on the management and it is going beyond surgery
and medicine and gives attention to growth, development nutrition, and ensuring the quality of

life of children with congenital heart disease(10,24)

Studies show there is a big difference in the result of the nutritional assessment of healthy
children and children with congenital heart disease. A study in India claims that stunting and
underweight were 58.72% and 82.53% in children with congenital heart disease(25). Another



study done in Nigeria showed the prevalence of malnutrition in children with CHD was 90.4%
and 21.1% in healthy children(20).

More than half of the children diagnosed with congenital heart disease experience malnutrition
in the study done in Hawassa, Ethiopia(26). About 66.7% of children with structural heart
disease develop heart failure. It’s known that heart failure is a risk for malnutrition and vice
versa(27).

Different factors affect the relationship between congenital heart disease and malnutrition.
From those type of disease, the complexity of the defect, age, time to get treatment,

comorbidities, socioeconomic status of parents is the common ones(28).

Children with congenital heart disease are more prone to develop malnutrition compared to
healthy children. Screening the nutritional status of these children helps to get a good outcome
of treatment afterward(29)(30)

Even though both malnutrition and congenital heart disease are seen in children of Ethiopia,
there are fewer researches done about the relationship between these cases as far as my
knowledge(26). This study aims to define the prevalence and types of nutritional status in
congenital heart disease among children in the research setting by using some nutritional

assessment techniques.



1.3.  Significance of the Study

Even though there are a lot of researches done about malnutrition in children of Ethiopia there
are not enough studies about children with congenital heart disease and their nutritional
assessment specifically(26). This study aims to give insight into the impact of this disease on

the nutritional status of children with CHD.

The study will have a great contribution to design preventive action on malnutrition in
children with CHD. The result of this study targets to identify the nutritional status and
prevalence of malnutrition in children with congenital heart disease this will help
policymakers to plan the use of resource directly for the affected part of the population.
Governmental and the non-governmental organization those are responsible for child health
will be benefitted from the result of this study in terms of planning for early intervention based
on the gaps. The generated results of the study will also be useful for future researchers as
baseline data.



2. Literature Review
Malnutrition and cardiovascular disorders have a two-way relationship in which that
malnutrition becomes a cause of the cardiovascular disorder at the same time chronic diseases
like congenital heart disease are a major cause of malnutrition in children. In children with
congenital heart disease, it’s expected that normal hemodynamics to be disturbed therefore this
change becomes a reason to create inadequate intake, increased energy/metabolic
requirement, and also absorption will not be adequate combination of these reasons might

contribute for the malnutrition in this group (8,10,31).

2.1.  Nutritional Status of Children with CHD

Children with congenital heart disease most of the time experience growth restriction and they
are undernourished it may be associated with their nutritional intake and metabolic
disturbance. Although studies describe that Subtypes of CHD have no effect to cause
malnutrition (4,32).

The prevalence of underweight was found on around 11%o0f neonates in the study done in
United Kingdom (4). In another study done at the University of Santiago, Chile 55.4% of
participants were stunted, 12.1% were wasted, 8.3% of them were having a risk of obesity, and
3.3% of them were obese (33).

Based on the pattern of malnutrition it was presented that among the total 40% of
malnourished children with CHD in the study in Bangkok 28% of them were underweight,
22%wasted, 16 %stunted, and overweight accounts for 3% the study also reveals there is a
difference between cyanotic and acyanotic groups in which the prevalence of underweight,
wasting and stunting in the cyanotic group was 36%, 31%, 18% while in the acyanotic group
the result was 25%, 19%, and 15% respectively(34).

A study in Indonesia on anthropometric Profile of Children with Cyanotic and acyanotic
children shows severe undernutrition in cyanotic and acyanotic group which was 42.3% and
42.5% based on weight for age; severe under-nutrition based on weight for length was 42.3%
and 22.5% in cyanotic and acyanotic children’s respectively. Stunting in this study was 26.9%

in cyanotic children and 17.5% in children with acyanotic CHD (35).



The prevalence of malnutrition was mentioned as 64%-86% in different studies in Egypt the
studies put this prevalence based on the predictors and wasting was found in 6.7%, 23.8%
and 37.5 study participants and the prevalence of stunting were 29.7%-68.7% also about
14.3%-44% of study participant were exhibiting underweight(29,36,37).

Based on the type of CHD from children who have acyanotic CHD prevalence of stunting
were 57.89%, wasting 11.84%, and underweight 14.47%. and the prevalence of stunting
wasting and underweight in the cyanotic group was 33.33%, 45.83%, and4.16%
respectively(36)

A study in Lagos, Nigeria about Prevalence, profile, and predictors of malnutrition in children
with congenital heart defect revealed that wasting is more common in acyanotic group and
stunting was more common in the group with cyanotic CHD. Wasting in children with
acyanotic CHD was 58% and 68% of children with cyanotic CHD was stunted. Underweight
was accounted for 25%of children with acyanotic CHD. In this study wasting, stunting, and

underweight in general accounts for 41.1%,28.8%, and 20.5% respectively (20).

The study was done in Hawassa, Ethiopia about Severe Acute Malnutrition among un-
operated Ethiopian children with Congenital Heart Disease reveals that the prevalence of

wasting, stunting, and underweight was 63%, 29.8%, and 49.6% respectively(26).

2.2. Prevalence of congenital Heart Disease Subtypes

The trend from 1990 to 2017 shows the highest incidence of CHD is in developing regions of
the globe like Africa and Asia about 31.9/1000 and 30.6/1000 in Somalia, and Burundi
respectively (16).

A congenital heart defect is classified into two groups based on measurement of arterial
oxygen and presence of cyanosis or not. These two groups are called cyanotic CHD and
acyanotic CHD. Further, these groups also sub-classified based on pulmonary vascular
markings supported by electrocardiogram. Some of acyanotic CHD subtypes are (Ventricular
Septal Defect (VSD), Atrial Septal Defect (ASD), Patent Ductus Arteriosus (PDA),
Pulmonary Stenosis (PS), Coarctation of Aorta (CoA)) And the cyanotic one is classified
(Tetralogy of Fallot (TOF), Trans Position of Great Arteries (TGA), Total anomalous
pulmonary venous return (TAPVR), pulmonary atresia(PA), Single ventricle) (38).
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Studies done about the nutritional status of children with CHD classify their study subjects
based on the type of congenital heart defect they have. Acyanotic lesion was the major
diagnosis among the study subjects in the study done in Thailand and India which accounts for
80.16% in India and 79% in Thailand While Cyanotic CHD accounts for 19.84% and 21% in
India and Thailand respectively. Also, the study in Iran shows among the study subjects 36.7%
of them have cyanotic CHD with pulmonary hypertension 33.8% have cyanotic CHD without
pulmonary hypertension, acyanotic CHD with pulmonary hypertension accounts for 30.5%
and the rest 28.7% were having acyanotic CHD  without pulmonary
hypertension(25),(34),(39).

Among subtypes of acyanotic CHD, studies show VSD, ASD, PDA, CoA are common. A
study done in India reveals among the study participants 39.6% of them have VSD, 27.2%
ASD, and PDA were about 25.74% TOF was the common one from the cyanotic which is
about 56% followed by pulmonary stenosis. Another study in Thailand shows among the study
participants 29% of them have VSD, 20% of them have ASD and 22% were diagnosed with
PDA and among cyanotic 16% of them were having TOF. In Iran, they revealed that VSD
accounts for 42.9%.and among Subjects with cyanotic lesions TOF accounts (17.3%)
(25,34,39).

Studies in Africa revealed that among common acyanotic CHD subtypes in Egypt ASD was
the common diagnosis among subtypes of CHD which accounts for 35.3% followed by 25.7%
of VSD, while PS (pulmonary stenosis), TR (tricuspid regurgitation), PFO (patent foramen
ovale), and PDA accounts for 18.3%, 17%, 13%, and 10% respectively. In Ethiopia the
acyanotic subtypes accounts for ASD (23.7%), VSD (30.9%), PDA (15.5%), AVSD (9.3%)
and CoA (4.1%). Among cyanotic sub-group, TGA (transposition of great arteries) accounts
for 12 in Egypt the other study in Ethiopia shows that TOF(11.3%)and TGA(2.1%) (37,40).

2.3. Factors Affecting Nutritional Status of Children with CHD

Different conditions are related to malnutrition with CHD the first one is the type of cardiac
lesion (cyanotic versus acyanotic), the second one is low energy intake, hyper metabolism,
multiple infective experiences, increased oxygen consumption, increased basal body
temperature, low body fat stores, and age at the time of operation the last is prenatal
factors(41).



2.3.1. Socio-Demographic Factor

Age

In the study done in India underweight and severe wasting was seen in children in the age
group of 6 - 10 and 5 - 10 years old respectively. Also, children whose age was 28 days up to
10 years was having 82.53% and 58.72% of underweight and stunting respectively(25). Also,
a study Done in Nigeria reveals that children under five years of age were at high risk of
developing malnutrition (20). Wasting was more common in children age 0 to 5 and also
underweight (WFA) was common in children age between 0-10 years in the study which is
done in Uganda (22). Also, Infants whose age is 2months to 12 months were four times at high

risk of being malnourished in the study done in Hawassa Ethiopia(26).
Sex

In the study done in India about malnutrition in children with CHD, there was no association
found between malnutrition and the gender of the child(42). Similarly, in a study done in
Indonesia, there was no association between sex and anthropometric finding of the children
with CHD(35).

Education and occupation

A study in India revealed that parental occupation was associated with child malnutrition but
there was no association found between parental employment status and malnutrition (42). The
study done in Cairo, Egypt reveals that neither parental occupation nor parental educational
status had an association with the nutritional status of children with CHD(37). A study about
malnutrition and growth failure also shows parental education was not significantly associated

with malnutrition(7).
Income

The death rate because of CHD showed a higher difference among high-income countries and
low and low-middle-income countries. Sub-Saharan Africa is detected to be an area with the
highest infant mortality related to congenital heart disease(43). A study done in India reveals
that low socioeconomic status and malnutrition in children with CHD were associated (42). In

contrast, the study done in Indonesia and Turkey shows there was no significant association
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between income and child malnutrition in children with CHD(7,35). financial status of the
family were having a significant relationship with the nutritional status of the child in the
study done in Cairo, Egypt in which families who have an income better than their expense
and families who had an income which is less show a significant difference in the nutritional
status of their children(37).

Family size and birth order

A study done in India explains that there is an association between birth order and wasting(42)
contrarily study done in Lagos Nigeria claims that there was no significant association found
in between malnutrition with family size and birth order(20) another study in Nigeria also

mentioned that there is no association found between family size and malnutrition(44)

2.3.2. Childs Health Condition

Children diagnosed with pulmonary hypertension are prone to malnutrition in the study done
in china about risk factors of malnutrition in children with CHD also revealed that cyanotic
children are more likely to be stunted and acyanotic ones are more likely to be underweight

when compared with each other(28).

In the study done in India, 83.16% of children diagnosed with acyanotic CHD were found to
be underweight the prevalence of underweight in cyanotic children was 72%.also the
prevalence of stunting was higher in children with acyanotic CHD than cyanotic ones which
were about 60.39% and 48% respectively. In this study, congestive heart failure, low
hemoglobin, and pulmonary hypertension were significantly associated with malnutrition(25).
Pulmonary hypertension and cyanotic CHD are significantly associated with malnutrition in
the study done in Iran while children with acyanotic CHD had normal nutritional status

compared to children with cyanotic CHD(39).

In the study done in Indonesia claims that the prevalence of malnutrition was higher in
acyanotic children. There was no significant association found between stunting and type of
CHD in this study but wasting was found to be associated. Also this study explains children
with cyanotic CHD were less likely to be wasted (45).
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In the study done at Aswan University, Egypt the type of CHD (cyanotic and acyanotic) had
no significant association with the nutritional status. Although wasting was more common in
children with cyanotic CHD and stunting was common in acyanotic. Also in this study
anemia, heart failure and pulmonary hypertension are factors associated with malnutrition(29).
There is no significant difference found in children with cyanotic and acyanotic children in

association with malnutrition in the study in Cairo universities, Egypt (37).

Another study in Egypt revealed that wasting is more common in cyanotic CHD than
acyanotic ones and stunting is common in acyanotic CHD compared to children diagnosed
with cyanotic CHD. Anemia, low arterial oxygen, heart failure, and pulmonary hypertension

are shown to be significantly associated with the nutritional status of the child with CHD(36).

The study done in Nigeria about the nutritional status of children with CHD shows that there is
a significant association between low hemoglobin, heart failure, low arterial oxygen, and
duration of the symptom of CHD with the nutritional status at the same time in this study it
explained that children with cyanotic CHD are more likely to be stunted and acyanotic
children are more likely to be wasted(20). Another study in Ozalla Nigeria, also supports this
result in which children with cyanotic CHD and pulmonary hypertension were prone to be
stunted and wasting was common in children with acyanotic CHD compared to cyanotic
children(44).

Children with anemia were found to be at high risk of wasting in the study done in Uganda
stunting was more likely to happen in the case of children with heart failure. Also this study
explained that children diagnosed with both heart failure and anemia are at high risk of
thinness(22).

In the study done in Hawassa Ethiopia about severe acute malnutrition in children with CHD
children diagnosed with anemia were four times more at risk of developing SAM. Also,
children diagnosed with heart failure but not having acyanotic CHD were 58% less likely to
develop SAM(26).

2.3.3. Dietary Factors
A study done in India about malnutrition of children with CHD revealed there is an association

between age at intervention (old age when corrective surgery done)(42). Also Presenting age
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for treatment was a factor that determines the nutritional status of children in the study done in
Ozalla Nigeria which shows children who are brought by older age are more at risk of having
malnutrition (44). In contrary to this a study done in china shows that presented by older age
for the treatment is good for the children in case not to develop malnutrition but this study also
says that infants especially those who are under age one are at high risk of developing

malnutrition(28).

In the study done in France, it’s explained that children with pulmonary hypertension have low
caloric intake. And on this study, its described that children with CHD are needed to get 50%
more calories(46).

A study in India shows weaning and dietary intake of calories have no association with
malnutrition of children with CHD(42). Other studies in India mentioned feeding problem as
among the commonest reasons of hospitalization in children with congenital heart disease and
it accounts for 63% and 18.18% of totally admitted CHD cases in two different studies also the
studies done in Thailand and Bangladesh support this statement and reveals that children with
congenital heart disease in their study also experience feeding problem which accounts 58%
and 26.1% respectively(18,19,34,47).

A study in Cairo, Egypt about the prevalence and profile of malnutrition in under 5-year
children with CHD reveals that complementary feeding is significantly associated with

malnutrition than breastfeeding and bottle-feeding(37).

In the study in Egypt children with CHD were found to have feeding difficulty and as a result,
poor dietary history was recorded Also revealed there is a poor nutritional history in children
with CHD when compared to a healthy child(29,36).

A study done in Nigeria shows that age at weaning is not associated with malnutrition but poor
dietary fat intake was significantly associated with the nutritional status of children with CHD.
Even though in this study it’s explained that time of breastfeeding has no difference in
children with CHD and normal children the starting of weaning is early in children with CHD.
A poor dietary history is also seen in these children(20).
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2.4. Conceptual Framework

Intergenerational

MATERNAL
AND CHILD

UNDERNUTRITION
Immediate
3 Inadequate dietary intake Disease

causes
Underlying

causes

Household access to adequate quantity and quality of resources
land, education, employment, income, technology
Basic Inadequate financial, human,
Causes physical, and social capital

Sociocultural, economic, and political context

Figure 1 Conceptual Framework source UNICEF (2013)
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3. OBJECTIVE

3.1. General Objective
To assess the nutritional status of children with congenital heart disease and associated factors

in selected governmental hospitals and cardiac center Addis Ababa, Ethiopia 2021

3.2. Specific Objective
e To identify nutritional status in children with congenital heart disease in selected
governmental hospitals and cardiac center Addis Ababa ,Ethiopia 2021
e To assess factors related with nutritional status in children with CHD in selected

governmental hospitals and cardiac center Addis Ababa ,Ethiopia 2021
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4, METHOD AND MATERIAL

4.1.  Study Area

The study was conducted in governmental hospitals and cardiac center Addis Ababa Ethiopia.
Addis Ababa is the capital city of Ethiopia and Seat of African Union and the United Nations
World Economic Commission for Africa. It covers an area of 527 square kilometers and has
11 sub cities with a population of 3,384,569 according to the 2007 census.(48) The city has
sub-tropical highland climate. There are 13 governmental public hospitals in Addis Ababa,
those are one university hospital; six federal hospitals and the rest six are regional hospitals.
Three hospitals (Black Lion Hospital, St. Peter specialized Hospital and yekatit 12 Hospital)
and cardiac center are selected to conduct the research because this hospitals have an

outpatient department specifically for children with cardiac cases.

4.2. Study Period
The study was conducted from February 27 to March 25, 2021G.c.

4.3.  Study Design

Institutional based cross sectional study design was used.

4.4.  Source Population

All children diagnosed with congenital heart disease in a selected institutions.

4.5. Study Population
All children age under 15 years diagnosed with congenital heart disease and have follow up in
selected governmental hospitals of Addis Ababa and cardiac center Ethiopia.

4.6. Eligibility Criteria

4.6.1. Inclusion Criteria
Children diagnosed with congenital heart disease whose age is less than 15 years during the

study period and come to cardiac OPD for their follow up.

4.6.2. Exclusion Criteria
Children presented with another congenital anomaly related to feeding and children who were

critically ill were excluded.
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4.7.  Sample Size Determination

The sample size was calculated using single proportion formula. It is determined by using the
prevalence 63% wasted and 29.8% stunted children with congenital heart disease according to
the study done in Hawassa, Ethiopia(26). Based on this assumption, the actual sample size for

the study is determined using the formula for single population proportion.

n=(Zal2)*P(1-P)
d2

Where Za/2 = standard normal distribution corresponding to significance level at o = 0.05 or

confidence interval (CI), 95% = 1.96

P = prevalence from a study done about severe acute malnutrition is wasting 63% (26)
d= margin of error (5%)

0=0.05

n=minimum sample size

Therefore:

n=(1.96)%0.63(1-0.63)
(0.05)°

N=35819. .. based on the prevalence of wasting

n=(1.96)%0.298(1-0.298)
(0.05)°

n=32145. .. based on the prevalence of stunting
So as the sample size calculation shows it’s better to take the larger number which is
n =358.19

After adding non response rate of 10% of non-response rate the final sample size is
359*0.1=35.9 359+35.9=394.9 approximately 395.

16



4.8. Sampling Method
Three of the hospitals (Tikur Anbessa Hospital, St. Peter specialized Hospital, Yekatit 12

Hospital) and cardiac center of Ethiopia was selected for conducting the research intentionally.

These hospitals were selected because they have cardiac follow up clinic and a better patient

load as they are referral hospitals. And also cardiac center is the only center for children with

heart disease in Ethiopia in which they get corrective surgery for CHD. Children come to

cardiac follow up to the selected areas 3 months prior to the data collection was counted and

the proportional allocation was done based on that. Study subjects were selected by

consecutive sampling technique.

/

Tikur Anbessa
hospital 420 per
month

/

Tikur Anbessa
hospital=170

Where

Total sample size 395

N\

St. Peter Yekatit 12 Cardiac center of
Hospital=30 Hospital=26 Ethiopia=500 per
month month month

Propnortional allocation n=Ni*nf/N

S

Yekatit 12 Cardiac center of

St. Peter ] ..
. Hospital=11 Ethiopia=202
Hospital=12 P P

Total sample size 395

Ni =the number of children who were having follow up in selected hospitals

nf =the final sample size from single population proportion
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N=total population

Figure 2: Schematic diagram of sampling procedure for the study to assess the nutritional

status of children with congenital heart disease and associated factors in selected governmental
hospitals in Addis Ababa, Ethiopia 2021

4.9.

4.9.1.

4.9.2.

Study Variables

Dependent Variable
e Nutritional status of children with CHD

Independent Variables

Socio Demographic Characteristics (Age, Sex, Birth order, Parental Education,
Income, Religion, Parental Occupation, Residency)

Child Medical Condition: (Child Illness, Type of CHD (Cyanotic And Acyanotic,
Pulmonary Hypertension, Heart Failure, Low Arterial Oxygen Saturation and low
hemoglobin)

Dietary Factor: (Complementary Feeding, Feeding Practice(Breast Feeding, Bottle
Feeding, Early Weaning) And Difficulty To Take Food/feeding problem)

4.10. Operational and Standard Definition

e Children : For this study age group is taken as child who aged under 15

e Dietary diversity: Individual food group taken during the 24 hour

e Adequate dietary diversity: When child have 4 or more food groups dietary
diversity.

¢ Inadequate dietary diversity: When child have less than 4 food groups dietary
diversity

e Wasting: WFH Below two standard deviation from median weight-for-Height of
a reference population (weight —for-Height < -2SD Z-score) for above 2 years
BMI for age < -2SD Z-score) (49).

e Underweight: Below two standard deviation from median weight-for-age of a

reference population (weight —for-age < -2SD Z-score.) (49)
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e Stunting: Below two standard deviations from median height-for-age of a
reference population ( height-for-age < -2 SD Z-score)(49)

e Malnutrition: If a child has one among wasting, stunting, underweight,
overweight, and obesity.

e 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

4.11. Data Collection Instrument and Procedures

4.11.1. Data Collection Tool

In order to collect data on nutritional status of children with congenital heart disease structured
questionnaire was used to interview parents or care givers of the children. And anthropometric
measurement was measured by the data collectors. Both primary and secondary data was used
to collect data from the respondents and the patient card for the medical conditions
respectively in this study. Questioners were prepared in English translated to Amharic
language and then retranslated to English for consistency and clarity. Questionnaires were

prepared after reviewing literatures focused on the area(50-53).

The data collection instrument consists of four parts, part one anthropometric measurement,
and part two socio -demographic characteristics, part three dietary history and part four child

medical conditions.

4.11.2. Data Collection Technique and Procedures

Four nurses with qualification of BSc in nursing were selected as data collectors and one other
BSc holding nurse was selected as a supervisor with the principal investigator. Data collectors
and supervisor was trained for one day by the principal investigator about purpose of the

study, data collection, and how to measure the anthropometric measurement.

Socio demographic data and family history was collected through structured questionnaires.
Child medical history was collected from the patient card as well as parents. The dietary

history of the child was assessed by using 24-hour recall method.

Anthropometric measurement was assessed as follows
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e Infants and children under24 months of age were assessed their lengths measured lying
down (supine). Heights children over 24 months of age was measured while standing
to the nearest 0.1 cm. Patient positioning should be with the shoulder blades, buttocks,
and heels on the vertical backboard.

e Weight was measured in kilograms. Infants or children who are unable to stand alone
on the scale, was measured first an adult stand on the scale and zero the scale with the
adult standing on the scale. Then the child was handed to the adult to obtain an
accurate measurement of the child. Children who can stand on the weight by
themselves were measured with light clothing. weight was measured to the nearest
0.1kg

The result of WFH, HFA, and WFA was interpreted by using WHO standard guide line(49).
Weight for age z-score data was done for children 0-10 years old and weight for height z-score
was done for children age 0-5years and the rest two were done for all the children.

4.12. Data Quality Control

To maintain data quality, health professionals were selected as a data collector. Pretest was
done in Zewditu memorial Hospital on 5% of the study subjects who are not included for the
final data collection to check the suitability of the question and to correct confusing and
misleading questions and the data collection tool was modified after that. Orientation was
given for the data collectors about how to fill the questionnaire and how to measure the
anthropometric measurements. Data collectors were trained and communicated in each and
every day of data collection. Lastly data was checked for completeness every day by the

principal investigator.

4.13. Data Processing and Analysis

After editing and sorting the questionnaire’s it was entered to EPI data version 4.6 and
analyzed through SPSS version 25. The descriptive data was presented in tables, charts and
texts. Binary logistic analysis followed by multivariable analysis was done to review the
factors associated with nutritional status of children with CHD. To identify the strength of
association crude (COR) and adjusted odds ratios (AOR) was calculated with the

corresponding 95% confidence interval (Cl). Variables with<0.25 p-value on binary was taken

20



to multivariable analysis and variables with < 0.05 p- values was considered statistically

significant in multivariable analysis.

The anthropometric data was entered and analyzed using WHO AnthroPlus tool for analyzing
child anthropometric status whose age is 0 t019 years old. The Z-scores displayed by the
software are using the exact age in days for the WHO standards and months
from the WHO reference 2007. So the result was interpreted by using WHO standard

guideline.

4.14. Ethical Clearance

Ethical clearance was obtained from institutional review board of Addis Ababa University,
college of health sciences, School of Nursing and Midwifery, Department of Nursing. Also
support letter was received from Addis Ababa health bureau research and emergency
directorate. Official letter of permission was written from the department to the respective
hospitals to get permission to carry out the study. Informed verbal consent was obtained from
each respondent (parents and guardians) after explaining the purpose and procedure of the

study. Name or other personal identifying information were not included in the instrument.

4.15. Dissemination of the result
The thesis will be presented to Addis Ababa University, College of Health Sciences, School of

Nursing and Midwifery and Department of Nursing as partial fulfillment of master’s degree in
pediatric and child health nursing. After defense the result of the study will also be
disseminated to Federal Minister of Health, Addis Ababa public health research and
emergency management core process and Addis Ababa town governmental hospitals and
cardiac center Ethiopia. Hard and soft copy will be available in the library of Addis Ababa
University for graduate students as well as for other concerned readers.
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5.1. Socio Demographic Characteristics

5. RESULTS

A total of 373 participants were interviewed with response rate of 94.4%. Among this 373

respondents 190(50.9%) were females. The median age was 45 months among all children

57.7% of them were in the age group of 0-59 months. Male female ratio in the study was (M:

F = 0.96:1). About 358(96%) of the participants get their drinking water from improved

sources. One hundred and eighty seven (50.1%) of mothers were unemployed and 166(46.3%)

of the fathers were employed. (See Table 1)

Table 1: Socio demographic characteristics of children with congenital heart disease in
selected governmental hospitals and cardiac center Addis Ababa, Ethiopia 2021

Variables Category Frequency Percent
(n=373)
Gender Male 183 49.1%
Female 190 50.9%
Age 0-12 months 76 20.4%
13months-5years 139 37.3%
6-15years 158 42.3%
Relationship with the Mother 255 68.3%
child Father 92 24.7%
Other 26 7.0%
Residency Urban 342 91.7%
Rural 31 8.3%
Total 373 100%
Family size <4 309 82.8%
>=4 64 17.2%
Income <=5000 ETB 227 60.9%
>=5001ETB 146 39.1%
Birth order First order 139 37.3%
2nd - 3" 171 45.8%
4th and more 63 16.9%
Birth interval >=24 months 214 90.7%
<24 months 22 9.3%
Head of the house mother 30 8.0%
Father 167 44.8%
both of them 159 42.6%
Other 17 4.6%
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Source  of drinking Improved 358 96%
water Unimproved 15 4%
Ways of water
treatment(n=167) Boiling 40 24.%
Traditional herbs 6 3.6%
Chemicals 42 25.1%
Filters(machine/sie 79 21.2%
Ves)
Kind of toilet Improved 350 93.8%
Un improved 23 6.2%
Water and soap service Yes 259 69.4%
around toilet No 114 30.6%
Occupation Father(n=358  Mother(n=373)
)
Farmer 31(8.6%) 28(7.5%)
employee 166(46.3%) 81(21.7%)
(government or
non-government)
Merchant 60(16.8%) 44(11.8%)
daily laborer 36(10.1%) 26(7.0%)
Unemployed 16(4.5%) 187(50.1%)
Self employed 49(13.7%) 7(1.9%)
Education Father Mother
No formal 39(10.9%) 56(15%)
education
Primary school 78(21.8%) 100(26.8%)
Secondary school 115(32.1%) 126(33.8%)
College and above  126(35.2%) 91(24.4%)
5.2. Dietary History

Breast Feeding and Complementary Feeding Practice (0 To 24 Months)

Among 132 children 83(62.9%) of them breast feed immediately with in the 1 hour delivery.
Ninety eight (74.2%) of them are still breastfeeding and 95 (72%) of them has started
complementary feeding and 88(66%) use bottle feeding. (See table2)

23



Table 2: Information about 0-24 months children with congenital heart disease in selected
governmental hospitals and cardiac center Addis Ababa, Ethiopia 2021 (n=132)

Variable Categories Frequency Percentage
(n=132)
Time when the child was first Immediately 83 62.9%
breastfeed Within first day 21 15.9%
Within3days 9 6.8%
More than 3 19 14.4%
days
colostrum Yes 101 76.5%
No 31 23.5%
do you still breast feed Yes 98 74.2%
No 34 25.8%
Frequency of breast feeding >=8 times 86 87.8%
<8 times 12 12.2%
bottle feeding Yes 88 66.7%
No 44 33.3%
have you start complementary Yes 95 72%
feeding
No 37 28%
Introduction of complementary >=6 months 82 85.4%
feeding
< 6 months 14 14.6%

Of the respondents 215(57.6%) said that they are getting information about the child’s medical
status and nutrition by a health professional. Based on 6 questions asked to determine if the
child is experiencing feeding difficulty 179(48%) were having feeding difficulty. Among all
children above 2 years and children below two years who started complementary feeding
229(68%) of participants had consumed the suggested minimum adequate dietary diversity

which is 4 food categories or more from the 8 food groups according to EDHS 2016.
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5.3. Child Medical Condition
About 130(34.9%) of participants were sick in the past two weeks. Of the 373 participants

138(37%) have pulmonary hypertension and heart failure is found in 26(7%) of them.

Corrective surgery was done for 51(13.7%) of children who have participated in this study.

Mean age for corrective surgery was 50.8 months. Among children’s with acyanotic CHD

129(34.6%) of them were having pulmonary hypertension and 9(2.4%) of children with

cyanotic CHD have pulmonary hypertension. (See table3) The level of hemoglobin, and SPO2
among the study participants was found to be (13.254+2.64) g/dl, (89.26+8.848) %.

Table 3: Medical status of children with congenital heart disease in selected governmental
hospitals and cardiac center Addis Ababa, Ethiopia 2021

Medical condition Categories Frequency Percentage
Type of CHD Acyanotic CHD 298 79.9%
Cyanotic CHD 44 11.8%
Acyanotic plus 31 8.3%
cyanotic CHD
Sickness in the lasttwo ~ Vomiting 30 23%
weeks Diarrhea 30 23%
Cough/common cold 54 41.5%
Other 49 37.6%
Pulmonary hypertension  Yes 138 37%
No 235 63%
Heart failure Yes 26 7%
No 347 93%
Corrective surgery Yes 51 13.7
No 322 86.3
Acyanotic CHD*PAH? - 129 34.6%
Cyanotic CHD *PAH' - 9 2.4%

1-cyanotic congenital heart disease with pulmonary hypertension

2-acyanotic congenital heart disease with pulmonary hypertension
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5.3.1. Type of congenital heart disease
Among 373 of study participants 298 (79.9%) have acyanotic CHD and 44(11.8%) of them

have cyanotic CHD and the rest 31(8.3%) children diagnosed for both cyanotic and acyanotic
CHD at the same time.(see table3) Among children with acyanotic congenital heart disease
VSD takes the biggest portion which was 137(31.8%) followed by PDA 112(26%). And from
the cyanotic CHD group TOF 32(40%) is the major one followed by TGA 12(15%).

(See Fig.3)
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Figure 3: Specific types of congenital heart disease among children with congenital heart
disease in selected governmental hospitals and cardiac center Addis Ababa, Ethiopia 2021

5.3.2. Immunization status of the child
The immunization history of the child is taken from the parents/caregiver as the immunization

card is not attached in the cardiac follow up patient sheet. Only fully immunized and children
who get their vaccine according to their age are taken as immunized. Among 233 children’s

who aged 0-5 years 192(82.4%) of them take their vaccine accordingly. (See fig. 4)
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Figure 4 Immunization status of under 5 year age children with congenital heart disease in
selected governmental hospitals and cardiac center Addis Ababa, Ethiopia 2021

5.4. Nutritional status

The prevalence of wasting and stunting was 144(38.6%) 95%CI (33.64%, 43.57%) and 134
(35.9%) 95%CI (31.03%, 40.82%) respectively. Underweight was measured for children aged
under 10years and the prevalence was 143(43.1%) 95%CI (37.7%, 48.4%). The prevalence of
obesity and overweight in this study was 16(4.3%) 95%CI (2.2%, 6.3%), and 15(4%)

respectively.

All three types of undernutrition were predominant among children in the age group of 0-
12months in which the prevalence’s of underweight, stunting and wasting was 46(60.5%),
31(40.8%), and 40(52.6%) respectively.

Underweight was predominant in children with acyanotic CHD 111(42%) and in children with
cyanotic CHD stunting was more dominant 18(40.9%).

In children’s diagnosed with cyanotic CHD with pulmonary hypertension stunting was the
prevalent one and it accounted for 5(55%). Among children with acyanotic CHD with
pulmonary hypertension 63(53.4%) of them were underweight.
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Table 4: Nutritional status of children with congenital heart disease in selected governmental
hospitals and cardiac center Addis Ababa, Ethiopia 2021

Variables Underweight Wasting Stunting
(WAZ<-2) (BAZ/WFH<-2) (HAZ<-2)
(n=332) (n=373) (n=373)
Sex Yes No Yes No Yes No
Male 74(45.7%) 88(54.3%)  80(43.7%) 103(56.3%) 67(36.6%) 116(63.4
%)
Female 69(40.6%) 101(59.4%) 64(33.7%) 126(66.3%) 67(35.3%) 123(64.7
%)
Age
0-12 months 46(60.5%) 30(39.5%) 40(52.6%)  36(47.4%) 31(40.8%) 45(59.2
%)
13months-5 56(46.3%) 83(59.7%) 45(32.4%)  94(67.6%) 50(36%) 89(64%
years )
6-15 years 41(35%) 76(65%) 59(37.3%)  99(62.7%) 53(39.6%) 105(66.
5%)
Type of CHD
Acyanotic CHD  111(42%) 153(58%)  117(39.3%) 181(60.7% 105(35.2% 193(64.8
) ) %)
Cyanotic CHD 15(38.5%) 24(61.5%) 12(27.3%)  32(72.7%) 18(40.9%) 26(59.1%
)
Acyanotic + 17(58.6%) 12(41.4%) 16(51.6%)  15(48.4%) 11(35.5%) 20(64.5%
cyanotic )
Cyanotic CHD *  4(50%) 4(50%) 3(33.3%) 6(66.7%) 5(55.6%) 4(44.4%)
PAH(Y)
Acyanotic CHD*  63(53.4%) 55(46.6%) 59(45.7%)  70(54.3%) 55(42.6%) 74(57.4%
PAH() )

1-cyanotic congenital heart disease with pulmonary hypertension

2-acyanotic congenital heart disease with pulmonary hypertension
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5.5.  Factors associated with nutritional status

5.5.1. Wasting

All the independent variables were checked for the association in bivariate analysis and among
all factors child’s sex, age, residence, occupation of the mother, time to start breast feeding,
getting colostrum ,nutritional information, feeding difficulty, being sick in the past two weeks,
having acyanotic CHD, pulmonary hypertension, heart failure, having surgery, age of getting
surgery level of HGB and SPO2 found to have a p- value less than 0.25 and after entered to
multivariate analysis child’s age ,sickness in the past two weeks, age at getting surgery, and
level of hemoglobin were significantly associated with wasting independently p-value of less
than 0.05.

Based on multivariable analysis results, compared to children age 0-12 month, children in the
age group 13months-5 year were 56.6% times less likely to be wasted and when hemoglobin
level increases by every unit in gram per deciliter the chance of being wasted decreases by
13.1%. Children who were sick in the previous two weeks before the study period were 2.203
times more likely to be wasted. The chance of being wasted increases 1.072 times when the

age to getting corrective surgery increases by 1 year. (See table 5)
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Table 5: Factors associated with wasting Binary logistic regression and multivariable analysis among children with congenital heart

disease in selected governmental hospitals and cardiac center Addis Ababa, Ethiopia 2021

Variables Yes No COR (95% CI) p-value AOR (95% CI) p- value
Sex

Male 80(43.7%) 103(56.3%) 1 1

Female 64(33.7%) 126(66.3%)  0.654(0.430,0.995) 0.047 0.722(0.456,1.144)  0.166
Age

13 months-5 years ~ +2(32:4%)  94(67.6%)  431(02430.765) 0.0 0.434(0.231,0.816)  0.01*
6-15 years 59(37.3%)  99(62.7%) g 536(0.308,0.933) 0.684(0.363,1.287)  0.239
Residency

Urban 126(36.8%)  216(63.2%) 1 1

Rural 18(58.1%) 13(41.9%) 2.374(1.125,5.007)  0.023 1.934(0.718,5.207) 0.192
Mothers

occupation

Employee 27(33.3%)  54(66.7%) - -
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Farmer

15(53.6%)  13(46.4%) 1.802(0.811,4.005)  0.148 1.109(0.383,3.214)  0.849
Merchant 19(43.2%)  25(56.8%) - - -
daily laborer 8(30.8%) 18(69.2%) - -
Unemployed 73(39%) 114(61%) 1 1
Self employed 2(28.6%) 5(71.4%) - -
Breastfeeding
Within 1% hour 32(38.6%)  51(61.4%) 0.397(0.192,0.820)  0.013 0.490(0.180,1.330)  0.161
After 1% hour 30(61.2%)  19(38.8%) 1 1
Colostrum
Yes 44(43.6%) 57(56.4%) 1 1
No 18(58.1%)  13(41.9%) 1.794(0.794,4.051)  0.16 1.625(0.533,4.961)  0.393
Nutrition
information
Yes 71(33%) 144(67%) 1 1
No 73(46.2%)  85(53.8%) 1.742(1.141,2.658)  0.01 1.344(0.845,2.137)  0.211
Feeding difficulty
Yes 80(44.7%)  99(55.3%) 1 1
No 64(33%) 130(67%) 0.609(0.40,0.927)  0.021 0.826(0.509,1.339)  0.438
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Sickness in the
last two weeks
Yes

69(53.1%)  61(46.9%) 2.534(1.633,3.930) 0.00003  2.203(1.367,3.551)
No 75(30.9%)  168(69.1%) 1 1 0.001*
Acyanotic CHD
Yes 132(40.1%)  197(59.9%) 1 1
No 12(27.3%)  32(72.7%) 0.560(0.278,1.126)  0.104 0.635(0.289,1.398)  0.260
Pulmonary HTN
Yes 62(44.9%) 76(55.1%) 1 1
No 153(65.1%)  82(34.9%) 0.657(0.428,1.009)  0.055 0.730(0.450,1.184)  0.202
Heart failure
Yes 131(37.8%)  216(62.2%) 1 1
No 13(50%) 13(50%) 0.606(0.273,1.348)  0.22 0.834(0.345,2.015)  0.687
Having surgery
Yes 11(21.6%)  40(78.4%) 1 1
No 133(41.3%)  189(58.7%)  2.559(1.267,5.169)  0.009 1.801(0.834,3.889)  0.134
Age of surgery - 1.020(1.005,1.036)  0.011) 1.072(1.001,1.049)  0.046*
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Hgb level - 0.918(0.844,0.998) 0.045)  0.869(0.792,0.955)  0.03*

SPO; level - 0.981(0.959,1.005) 0.114) 0.982(0.956,1.010) 0.212

N.B. p-value <0.25 Binary logistic regression, *p-value < 0.05 in multivariable analysis
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5.5.2. Stunting
All the independent variables were checked for the association in bivariate analysis and among

all factors (family size, residence, birth order, occupation and education status of both the
mother and the father, bottle feeding, having complementary feeding, feeding difficulty,
pulmonary hypertension, heart failure, having surgery, age at getting surgery, level of HGB
and SPO2) found to have a p- value less than 0.25 and after entered to multivariate analysis
fathers occupation, bottle feeding, age at getting surgery, and level of SPO2 found to be

significantly associated with stunting independently with p-value of less than 0.05.

Based on multivariable analysis results, in comparison to children whose fathers are employed
to governmental or non-governmental job, children who had fathers that are merchants were
61.6%less likely to be stunted. The delay in age of the children when getting surgery increases
the chance of being stunted by 1.040 times. The odds of being stunted decreases by 3% when
the level of SPO2 increases by 1%. Children who were not bottle feed were 2.993 times more
likely to be stunted. (See table 6)
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Table 6 Factors associated with stunting Binary logistic regression and multivariable analysis among children with congenital heart
disease in selected governmental hospitals and cardiac center Addis Ababa, Ethiopia 2021

Variables Yes No COR (95% CI) p-value  AOR (95% CI) p-value
Family size

<4 106(34.3%)  203(65.7%) 1.409(0.862,2.574) 0.153 0.709(0.724,4.034)  0.222
>=4 28(43.8%)  36(56.3%) 1 1

Residency

Urban 119(34.8%) 223(65.2%) 1 1

Rural 15(48.4%)  16(51.6%) 1.757(0.839,3.677) 0.135 0.925(0.308,2.781)  0.890
Birth order

First order 45(32.4%)  94(67.6%) 1

2nd . 3 60(35.1%)  111(64.9%) - -

4™ and above 29(46%) 34(54%) 1.782(0.968,3.278) 0.063 1.810(0.711,4.605)  0.213
Mothers education

No formal education 24(42.9%)  32(57.1%) 2.217(1.091,4.509) 0.028  1.482(0.443,4.956) 0.523
Primary 40(40%) 60(60%) 1.971(1.061,3.662) 0.032 1.610(0.579,4.477)  0.361
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Secondary

47(37.3%)  79(62.7%) 1.759(0.97,3.189)  0.063 2.126(0.928,4.870)  0.074
College and above 23(25.3%)  68(74.7%) 1 1
Fathers occupation
Employee 56(33.7%)  110(66.3%) 1 1
Farmer 19(61.3%)  12(38.7%) 3.11(1.41,0.686)  0.005 9.677(0.945,99.094 0.056

)

Merchant 10(16.7%)  50(83.3%) 0.393(0.185,0.833) 0.015 0.384(0.157,0.944)  0.037*
Self employed 22(44.9%)  27(55.1%) 1.601(0.837,3.061) 0.155  1.810(0.547,5.994) 0.332
Bottle feeding
Yes 30(34.1%)  58(65.9%) 1 1
No 22(50%) 22(50%) 1.933(0.925,4.041) 0.080 2.993(1.111,8.065)  0.03*
Complementary feeding
Yes 34(35.8%)  61(64.2%) 1 1
No 18(48.6%)  19(51.4%) 1.824(0.839,3.961) 0.129 0.654(0.219,1.950)  0.446
Feeding difficulty
Yes 76(425%) 103(75%) 4 1




No

136(70.1%)

58(29.9%) 0.578(0.377,0.886) 0.012 0.613(0.365,1.029) 0.064
Pulmonary HTN
Yes 60(43.5%)  78(56.5%) 1 1
No 74(31.5%)  161(68.5%) 0.598(0.378,0.923) 0.02 0.668(0.402,1.109) 0.119
Heart failure
Yes 14(53.8%)  12(46.2%) 1 1
No 120(34.6%) 227(65.4%) 0.453(0.203,1.011) 0.053 0.513(0.205,1.288)  0.155
Having surgery
Yes 13(25.5%)  38(74.5%) 1 1
No 121(37.6%) 201(62.4%) 1.76(0.901,3.435)  0.098 1.416(0.641,3.131) 0.390
Age of surgery - 1.018(1.003,1.033) 0.02 1.040(1.007,1.074) 0.018*
Hgb level 0.952(0.877,1.035) 0.248 0.935(0.851,1.028) 0.164
SPO; level 0.978(0.955,1.001) 0.063 0.970(0.943,0.998) 0.037*

N.B. p-value<0.25 Binary logistic regression, *p-value<0.05 in multivariable analysis
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5.5.3. Underweight
All the independent variables were checked for the association in bivariate analysis and among

all factors child’s age, birth order, educational status of both parents, occupation of the mother,
time to start breast feeding, nutritional information, feeding difficulty being sick in the past
two weeks, pulmonary hypertension, heart failure, having surgery, level of HGB and SPO2
found to have a p- value less than 0.25 and after entered to multivariate analysis and child’s
age , feeding difficulty, being sick in the past two weeks, pulmonary hypertension, level of
hemoglobin, level of SPO2 found to be significantly associated with underweight

independently with a p-value of less than 0.05.

Multivariable analysis results show that, the chance of being underweight decreases by 18.6%
when the level of hemoglobin increases by 1g/dl. Compared to children who were not sick
children who had sickness in the past two weeks were 1.834 times more likely to be
underweight. The level of SPO2 increases by 1% the chance of being underweight decreases
by 6.4%. The odds of being underweight decreased 64% in children age 13months-5 years
compared to children age 0-12 months also its decreased by 56.1% in children 6-10years.
Compared to children who have not feeding difficulty children who experience feeding
difficulty were 1.744 times more likely to be underweight. Also children diagnosed with

pulmonary hypertension were 1.885 times more likely to be underweight. (See table 7)
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Table 7 Factors associated with underweight Binary logistic regression and multivariable analysis among children with congenital

heart disease in selected governmental hospitals and cardiac center Addis Ababa, Ethiopia 2021

Variables n=332 Yes No COR (95% CI) p-value AOR (95% CI) p-value
Age

0-12 months 46(60.5%)  30(39.5%) 4 1

13months-5 years 56(46.3%)  83(59.7%)  ( 440(0.249,0.779) 0.005 0.360(0.183,0.711)  0.003*
6-10years 41(35%)  76(65%) () 359(0.194,0.693) 0.001 0.439(0.212,0.909)  0.027*
Birth order

First order 47(37.9%)  77(62.1%) 1 1

2nd - 3" 72(45.6%)  86(54.4%)  1.372(0.849,2.215) 0.196 1.477(0.817,2.672)  0.197
4" and above 24(48%) 26(52%) 1.512(0.779,2.934) 0.221 0.863(0.363,2.055)  0.74
Mothers education

No formal education 21(46.7%)  24(53.3%)  2.205(1.045,4.653) 0.038 1.361(0.397,4.665)  0.624
Primary 44(50%) 44(50%) 2.520(1.350,4.703) 0.004 1.148(0.415,3.177)  0.791
Secondary 53(47.7%)  58(52.3%)  2.303(1.271,4.173) 0.006 1.481(0.632,3.469)  0.366
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College and above

25(28.4%)  63(71.6%) 1 1
Breastfeeding
Within 1 hour 44(53%) 39(47%) 0.599(0.289,1.243) 0.169 1.036(0.382,2.806)  0.945
After the 1% hour 32(65.3%) 17(34.7%) 1 1
Nutrition information
Yes 77(39.9%)  116(60.1%) 1 1
No 66(47.5%)  73(52.5%)  1.362(0.877,2.115) 0.169 0.763(0.441,1.318)  0.332
Feeding difficulty
Yes 87(52.1%)  80(47.9%)  2,117(1.360,3.296) 0.001 1.744(1.003,3.031)  0.049*
No 56(33.9%)  109(66.1%) 1 1
Sickness in the last two
weeks
Yes 63(53.4%)  55(46.6%)  1.919(1.217,3.026) 0.005 1.834(1.043,3.226)  0.035*
No 80(37.4%)  134(62.6%)
Pulmonary HTN
Yes 67(53.2%)  59(46.8%)  1.942(1.239,3.047) 0.004 1.885(1.094,3.246)  0.022*
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No 76(36.9%)  130(63.1%) 1 1

Heart failure
Yes 15(62.5%)  9(37.5%) 1 1
No 128(41.6%) 180(58.4%) 0.427(0.181,1.005) 0.051 0.726(0.265,1.992)  0.534

Having surgery

Yes 8(15.7%) 33(64.7%) 1 1

No 135(41.9%) 156(53.6%) 3.57(1.594,7.993) 0.002 2.461(0.994,6.090) 0.051
Hgb - 0.885(0.810,0.968) 0.007 0.814(0.731,0.906) 0.00001*
SPO, - 0.945(0.921,0.970) 0.000023 0.936(0.906,0.968) 0.00008*

N.B. p-value <0.25 binary logistic regression, *p-value < 0.05 in multivariable analysis
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6. Discussion
The objective of this study was to assess the nutritional status of children with congenital heart
disease in selected hospitals in Addis Ababa. The prevalence of wasting and stunting was
found to be 144(38.6%), and 134(35.9%) respectively and the prevalence of underweight in
children age under 10years was 143(43.1%). The prevalence of obesity and overweight in this
study was 16(4.3%), and 15(4%) respectively.
The prevalence of underweight in the present study was 43.1% 95%CI1(37.72%, 48.43%) this
was relatively similar to a study done at Uganda and Egypt in which the prevalence was
42.5% and 44%respectively(22,37). The similarity is might be because of the similarity in the
study settings. In contrast the prevalence of underweight in the study done in London was 11%
(4) in which the study was done among children who undergone surgery for CHD the
difference might be explained by this and also the economic difference in the population may
contributed. Also the result in this study is higher than the prevalence in a study done in
Nigeria which was 20.5% (20). The difference is may be because in the study in Nigeria
children with acute and chronic illness other than CHD was excluded in the study.
The prevalence of wasting in the present study is 144(38.6%) 95%CI (33.64%, 43.57%). In
consistent with this a study done in Egypt and Nigeria the prevalence was 37.5% ,and 41.1%
respectively (20,29). But in contrast to the present study a study in the Chile found only 12.1%
(33). This difference is might be explained by the subjects participated in the Chile have
gotten treatment (surgery) early year of their life. The studies in Egypt also founds 6.7%, and
23.8%of the participants to be wasted(36,37) which had less prevalence compared to the
present study the discrepancy is may be because a difference in clinical history of the patients
as this study in Egypt excludes children with additional cardiac disorders and other disease. A
study done in Hawassa Ethiopia reveals that 63% of the study subjects were wasted this is
higher compared to the present study(26). This variation might be because the study done on
only un-operated and hospital admitted children it’s expected that children on OPD follow up
to be healthier than who are admitted.
The prevalence of stunting in the present study is 134(35.9%) 95%CI (31.03%, 40.82%). In
contrast with this a study in Egypt found 61.9% of the participants to be stunted this shows a
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big discrepancy with the present study(36). The difference of the study subjects may be the
case for the gap that the study population in the study done in Egypt were un operated plus to
this there was a difference in clinical characteristics like hemoglobin level the mean
hemoglobin level was less than a result in this study which was mentioned to affect the
nutritional status in different literatures. The results in the study done in Thailand shows less
prevalence of stunting when compared with the current study which is about 16%(34) this
might be because of the accessibility of treatment, distribution of CHD and economical
difference among the population.

The prevalence of overweight and obesity in the present study reported to be 4%
95%CI(2.2%,6.3%) and 4.3% respectively. this was consistent with the result of the study
done in Thailand in which the prevalence’s of overweight was 3% (34).

The commonest type of cardiac lesion from the acyanotic group of CHD in the present study
was VSD which accounts for 31.8% and from the cyanotic CHD group TOF was the major
type which accounts for 40%. Similar to this study done in India, Indonesia, Thailand, Iran,
Egypt, Nigeria and Hawassa, Ethiopia which VSD and TOF was the major type of lesions
from the acyanotic and cyanotic CHD respectively although there was a difference in
prevalence VSD that ranges between (13%-56%) and TOF (10.5%-56%) (20,25,26,34-36,39).
The discrepancy may be explained by the difference in study setups most of the studies were

single-center studies so the sample may be small in size to explain the real prevalence.

In the present study child age, being sick in the past two weeks, age at getting surgery, and
hemoglobin level was associated with wasting. And stunting was found to be associated with
occupation of the parent, bottle feeding, age at time of surgery, and level of SPO2. On the
other hand underweight was associated with age, sickness, pulmonary hypertension, level of
hemoglobin, and SPO2.

Compared to children aged 0-12 month children aged 13months-5 years were less likely to be
wasted in the present study [AOR=0.434, 95% CI:(0.231,0.816)] likewise a study done in
Hawassa Ethiopia also mentioned children under age 1 year are more likely to be
malnourished(26). also a study in China revealed that children age less than one years were
more likely to be malnourished with high prevalence in the three indicators(28). The similarity

can be defined by that children under 1 years of age need more nutrients for growth and
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development than the older children and also the study setting were similar with the previous

one.

Similar to the current study, studies done in India, Egypt, Nigeria and Ethiopia found a
significant association between malnutrition and pulmonary hypertension, low SPO2 and low
Hgb (20,25,26,29,36,39,44). These reports are in line with our study the plausible explanation
for the similarity is as oxygen and hemoglobin are useful in the metabolism of nutrients in a
human body so decreasing of this two in the cells may cause disturbance in normal

metabolism which may lead to malnutrition.

Compared to children who are not diagnosed with pulmonary hypertension children diagnosed
with pulmonary hypertension were 1.885 times more likely to be underweight. This could be
explained by that pulmonary hypertension increase energy requirement as the heart works hard
to get blood to the lungs and the rest of the body against high pressure in the blood vessels and
it also precipitates decreased nutritional intake and interrupts feeding due to the feeling of

fatigue and shortness of breath this could lead to malnourishment.

Age at surgery was associated with wasting and stunting in which children having treatment
later have a relatively high risk of being malnourished [AOR=1.072, 95%CI:(1.001,1.049)],
and [AOR=1.040, 95%CI:(1.007,1.074)] respectively. The results were consistent with the
study in India, Thailand, and Nigeria older age at corrective surgery was one of the predictor
of malnutrition. Different literatures reveals that early corrective surgery found to have a good

impact on positive outcomes of nutritional status(34,42,44).
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7. LIMITATION AND STRENGTH

7.1. Limitation
e The sampling technique in this study was consecutive sampling technique because it’s

hard to determine the probability about children who come to follow up even though the
study tries to include all the hospitals with cardiac follow up the non-probability
technique makes hard to generalize the result.

e Using single 24 hour recall method is also another limitation for this study because

there will be misinformation or biased response.

7.2. Strength
e This research considers children with CHD for nutritional assessment as studies done
in the area are rare in Ethiopia.
e Hospitals in Addis Ababa with the outpatient department which gives service for

children with a cardiac problem specifically were included in this study.
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8. CONCLUSION AND RECOMMENDATION

8.1.  Conclusion
The prevalence of wasting and stunting among the study participants was 144(38.6%) and

134(35.9%) respectively. Underweight measured for children under 10 years and 143(43.1%)
found to experience underweight.

Child’s age, feeding difficulty, bottle feeding, being sick in the prior two weeks of the study,
pulmonary hypertension, level of hemoglobin, level of SPO2 was the factors in this study

which were found to be associated with malnutrition.

8.2.  Recommendation

For government and policy maker

Getting the corrective surgery in the late years shows a significant impact on nutritional status
so the federal ministry of health, Ethiopia should work on the promotion of early

surgery/treatment and organizing additional cardiac treatment centers for easy accessibility.

Hence the high prevalence indicates there is a need to intervention policy makers, responsible
organs (governmental and non-governmental) should design a strategy to decrease the risks of

malnutrition and promote nutritional status specifically for this group of children.

Also a strategy has to be designed about including different professional (nutritionists, nurses,

counselors and doctors) while caring for this children.

For health facilities and staffs

Since this study find a high prevalence of malnutrition hospitals should assess the nutritional
status of the child continuously to act accordingly for the improvement of the nutritional

status.

Also the staffs who work in the cardiac follow up unit in the hospital should always work on
giving advice on feeding and nutrition. As children who are under 12months, children with
additional problem like pulmonary hypertension, and feeding difficulty found to be more

susceptible to malnutrition special attention should be given for this children.
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For Researchers

This research focused on the anthropometric measurements so future researchers should have
to assess nutrient deficiency by using different types of dietary assessment techniques also
including further laboratory investigations will end up giving a good result also its better to

include some intervention and long term follow ups.
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APPENDIXES

Appendix A: Consent and Information Sheet

Consent

There is no risk in participating in this research project.

Benefits

If you participate in this research project, there may not be direct benefit to you or your child
but your participation is likely to help us in assessing the nutritional status of children with
congenital heart disease. Ultimately, this will help us to identify the gap and take the
appropriate intervention by the authorized stakeholder. You will not be provided any incentive
or payment to take part in this project.

Confidentiality

The information collect from this research project will be kept confidential and information
about you and your child that will be collected by this study will be stored in a file, without
your name, but a code number assigned to it. In addition, it will not be revealed to anyone
except the principal investigator.

Right to refuse or withdraw: Childs participation in the study will totally be based on your
agreement and the child has the right not to participate from the beginning, or may stop
participating at any time after starting participation. The Childs refusal has no effect on the
care he/she gets from the hospital

Contact address for any compliant: If there are any questions or queries any time about the
study or the procedure, please contact, Rediet Woldesenbet (the Principal Investigator), Tel.
09-79-55-91-14, as well contact to Addis Ababa University College of Health Sciences

Institutional Research Ethics Review Committee’s Chairperson
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Information sheet
lam ..., (Interviewer) I am working with Rediet Woldesenbet she is from
Addis Ababa University College of health science and working on her post graduate study on
pediatric and child health nursing.
I undersigning this document, | and the child will be giving our consent to participate in the
study entitled as “Nutritional status of children with congenital heart disease in selected
governmental hospital Addis Ababa and cardiac center of Ethiopia.” We are informed that the
purpose of this study is to assess Nutritional status of children with congenital heart disease in
selected governmental hospital Addis Ababa and cardiac center of Ethiopia. We are told that
participation in this study is entirely voluntarily. We are told that our answers to the questions
will not be given to anyone else and no reports of this study ever identify us in any way.

v Do you have any question?

v Do | have your agreement to proceed? If yes continue, if no .Stop, Thank you!

Identification Remark

Code of the child
Name of the interviewer
Signature
Date of interview: / / day /month / year
Result of interview

1. Completed

2. Partially completed

3. Refused

4. Other
v Checked by supervisor
1. Name signature date

AN N NANAN
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Appendix B: English version Questioners

Nutritional status of children with congenital heart disease and associated factors in selected
governmental hospital Addis Ababa and cardiac center of Ethiopia.

Anthropometric measurement

1. Height: In Cm.
2. Weigh: In Kg.

Part 1 Socio Demographic Characteristics

Serial no. Question Answers Skip
101. What is the sex of the 1. Male
child? 2. Female
102. What is the age of the
child?
103. What is your A. Mother
relationship with the B. Father
child? C. Brother
D. Sister
E. Others, Specify

104. Total number of people
living in the house?

105. Birth order of the
present (sick) child?

106. What is the birth
interval between this
child and  his/her
immediate elder?

107. Where IS your A. Urban
residence? B. Rural

108. Income per month
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109.

Who is the head of the
household

o

Mother
Father
Both
Other

110.

Educational status of

the father

Unable to read & write
Able to read & write
Primary school
Secondary school
College level & above

ok wnhE

111.

Educational status of

the mother

ok~ wnN e

Unable to read & write
Able to read & write
Primary school
Secondary school
College level & above

112.

Occupational of father

ook~ whE

Farmer
Employee
Student
Merchant
Unemployed
Other(specify)

113.

Occupation of mother

w >

nmmo o

Farmer
Employee
government)
Student
Merchant
Unemployed
Other (specify)

(government or

non-

WATER AND SANITATION
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114. What is your main 1. Tap
source of drinking 2. Borehole (protected)
water? 3. Borehole (not protected)
4. River
5. spring
6. rain water
7. Others (specify)
115. Do you treat your 1. Yes
drinking water? 2. No
116. If yes, how do you treat 1. Boiling
your water? 2. Use traditional herbs
3. Use of chemicals (water guard)
Filters/sieves
4. Others (Specify)......cc.ccoennee.
117. Do you have a toilet? 1. Yes
2.no
118. What kind of toilet | 1= Flush toilet
facility does your | 2=Traditional pit latrine
household have? 3= Ventilated improved latrine
4= None/Bush/Field
5= Digging a hole
6=other(Specify)........ccceevvevrrnn.
119. Is there a hand washing | 1. Yes
facilities with  soap
2. No

near the toilet?
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Part 2 Dietary History

Questions 201 to 207 are only asked for parents or care giver of children whose
age is 0- 24 months

No | Questions Answers skip
201. | When do you start breast feeding after 1. Immediate (within
birth? 1 hr)
2. Within first day
3. Within first 3 days
4. More than 3 days
5. Do not know
6. Other
specify
202. | Did your child get colostrum? 1. Yes
2. No
203. | Does your child still breast feed? 1. Yes If No skip
2. No 10205
204. | How many times in 24 hours do you give
breast milk?
205. | Do you bottle feed to your child? 1. Yes If No skip
2. No 10207
206. | Have you started complementary feeding | 1. Yes
to your child? 2. No
207. | If yes at what age do you start giving | Age in
complementary feeding? month

208. Is there any health professional who advice you how to feed your child from your

previous follow up? 1. Yes 2. No

Breakfast Lunch After lunch | Snack

Dinner Overnight
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Dietary diversity questions

No

Food items

Examples

Yes

No

2009.

Cereals and WHITE ROOTS
AND TUBERS

Any [Injera, bread, rice noodles,
biscuits, or any other foods
made from millet, sorghum,
maize, rice, wheat], or other
locally available grains Any
potatoes, yams, manioc, cassava
or any other foods made from
roots or tubers?

210.

Any vegetables?

pumpkin, squash, or
sweet potato
that are orange inside dark green
leafy vegetables, including wild
forms + locally available
vitamin A rich leaves such as
amaranth, cassava leaves, kale,
spinach) other locally available
vitamin A rich vegetables (e.g.
red sweet pepper

carrot,

211.

Any fruits and other vegitables?

mango, cantaloupe, apricot
(fresh or dried), ripe papaya,
dried peach, and 100%ftruit juice
made from these+ other locally
available vitamin A rich fruits
other vegetables (e.g. tomato,
onion, eggplant)

212.

Meat and Fish seafood

Any beef, pork, lamb, goat,
rabbit wild game, chicken, duck
or other birds, liver, kidney,
heart, or other organ meats
Fresh or dried fish or shellfish?

213.

Eggs

eggs from chicken or other egg

60




214, LEGUMES, NUTS | dried beans, dried peas, lentils,
AND SEEDS nuts, seeds or foods made from
these  (eg.  hummus,peanut
butter)
215. MILK AND MILK | cheese, yogurt, milk or other
PRODUCTS milk products
216. OILS AND FATS oil, fats or butter added to food
or used for cooking
217. SWEETS sugar, honey, sweetened soda or
sweetened juice drinks, sugary
foods such as chocolates,
candies, cookies and cakes
218. SPICES, spices (black pepper, salt),
CONDIMENTS, condiments
BEVERAGES (soy sauce, hot sauce), coffee,

tea, alcoholic beverages

NB: the last two groups in the questionnaire are not included in the score

Child feeding condition questions

301. | Is the child on feeding tube? 1. Yes If yes skip to 308
2. No
302. | Does your child cough, gag or | 1. Yes
choked while feeding? 2. No
303. | Does your child respiration | 1. Yes
change while you feed? 2. No
304. | Does your child feel tired | 1. Yes
while feeding? 2. No
305. | Does your child cry while | 1. Yes
feeding? 2. No
306. | If breast feed does he/she suck | 1. Yes
well? 2. No
307. | Can your child take full feeds | 1. Yes
orally? 2.No

308. | Does your child get sick in the | 1. Yes If no skip to 311
past 2 weeks? 2. No
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309. | If yes, does | vomiting 1. Yes
he/she have 2. No
Diarrhea 1. Yes
2. No
constipation 1. Yes
2. No
310. | If diarrhea how many episodes 1. One times
per day in the past 2 weeks 2. Two times
3. Three and
above
311. | Is your child vaccinated? 1. Yes
2. No
BCG | OPV PENTA PCV ROTA Mease
als
YES( |0 1 2 3 P |1 2 3 |1 2 3 1 2 YES(1
1) YES | YE |YE |YE |V YE |YE | YE|YES | YE | YES | YES | YES |)
NOR2 [ (DN [S@)|S(A [S1 |YE |S(D)|[S()|S( |1 [s|@® 1O | NO(2
) O(2 | NO |) ) S(I [NO |NO |1) | NO( | NO | NO( | NO( | NO(
(2 | NO |NO |) 2 |2 |N |2 2 |2 2 2
2 |(2 |NO O(
(2 2
Part 3 Child Medical Condition (secondary data) filled in patient card
s.no Type of CHD Answer Skip
312. | Acyanotic CHD Yes If no skip to
No 314
313. | If yes list types
314. | Cyanotic CHD Yes If no skip to
No 316
315. | If yes list types
Other disease
316. | Pulmonary hypertension Yes
No

62




317. | Heart failure Yes
No
318. | Does your child have corrective | Yes
surgery? No
319. | If you say yes for question 308
at what age does he/she get the
surgery?
320. | Last recorded hemoglobin count gram per deciliter
321. | Last recorded Arterial oxygen %
saturation

Thank you for being a member of our study and thank you for your collaboration
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hettTF A FICT DHLO AN OC (PP APeT RL%GA:: (HY TG+ @Ot Atatd: o7
927 e17HA @R79° AA WP APTTHIP::

0PSB

(LY TGF @O0 OFATS0T OPF PAMm-T 917509 avlB TAMLPrE PFMOP 10 :00Mm-T avLE
Age9ost A%.meh NP RTC NF @ParMA:: (IH6nT149° NP AHOL. NOTPC ATTII° AL IATIO:
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PALP T (LY TGF QAT PATeE (1CO F8 AL POt 10-::(HY T hdePdtg @L7I° hPavs. (1A
TRLT LFAN::0APATEP DLTI° 191RLTP (1ASP PUNIPG T RAT IO79° ALTE +&OT PAD-gP::

R&A: TGO 7P NAP T L&kt OALNINT NAD- @f 0979559114 (1evLdA @RI DL AL
ANQ 2LACAE 2m.S A0 DAS: P9PCarC M19°910C D FA 19Tk ANANL NaPPlA apmfP S Af::
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KrrCZ7 o 6h AT
1. RODF e 1 4.9%
2 T (4 nn..e1

h&a 1: WNCANGes wHae et
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101. | fvar £J P07 100 107
2.0k
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